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Primary Metals

The primary metals industry consists of firms engaged in the smelting and refining of ferrous and nonferrous metals from ore, pig, and scrap; in the rolling, drawing, and alloying of metals; and in manufacturing of castings and other basic metal products.  Major metals included within this industry are iron and steel, and the nonferrous metals of copper, aluminum, lead, titanium, and zinc.  Although other primary metals firms (e.g., steel and titanium) are operating within Washington, the state metals industry is dominated by aluminum smelting and refining.  About four-fifths of the state’s value of production in primary metals is aluminum-related.  Hence, much of the discussion of primary metals in Washington is focused on aluminum smelting and refining.  

Figure 1

Subsector Share of Primary Metals 1996 Value of Production: United States and Washington

Source: U.S. Bureau of Census, Annual Survey of Manufacturers
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Notes: Total 1997 value of production of primary metals in the United States was $178.3 billion; in Washington, $3.2 billion.  Due to problems of disclosure, the remaining 7.3 percent of Washington’s total 1997 value of production would be in the other primary metals of blast furnace & basic steel; secondary nonferrous metals; and miscellaneous primary metals.  

Historically, aluminum has garnered about two-thirds of the state’s about two-thirds of the state’s total primary metals employment, ranging from a high of 72 percent in 1992 to a low of 63 percent in 1975.  A significant share of the state’s non-aluminum primary metals employment is in steel works, blast furnaces, and iron and steel foundries.  Aluminum’s share of employment may decrease in the future with the expansion of other primary metals within the state; at the end of 1997, the Australian-based BHP Coated Steel Corporation opened a new $221 million, 250-worker steel rolling mill in Kalama.  


Figure 2

Primary Metals Employment in Washington, 1972-1998

Source: Washington Employment Security Department
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Historical Development

Any analysis of the historical development of the primary aluminum industry in Washington must emphasize the critical role of hydroelectric power.  Because smelting aluminum is extremely energy-intensive, the chief location factor in siting new aluminum reduction facilities has been obtaining a reliable source of cheap and abundant energy.  The Pacific Northwest--and Washington State in particular--has long held a leading role in the U.S. primary aluminum industry; a position achieved through the development of Federally-financed hydroelectric dams on the Columbia River system.  Equally important was the United States’ entry into World War II; like aerospace, shipbuilding, and nuclear energy, the state’s primary aluminum industry was forged in the crucible of war.  With the onset of World War II, aluminum production skyrocketed to meet the nation’s defense needs.

Just prior to World War II, the Bonneville Power Administration (BPA) signed its first industrial contract with the Aluminum Company of America (Alcoa) for a new aluminum reduction plant in Vancouver, Washington; the plant was the first primary aluminum facility west of the Mississippi River.  Later, as part of the build-up in aluminum capacity required for the war effort, additional aluminum reduction plants were built in Longview, Mead near Spokane, and Tacoma.  Besides these reduction facilities, the federally funded Defense Plant Corporation (DPC) built the Trentwood rolling mill near Spokane to supply Boeing and other west coast aerospace manufacturers.  Altogether, the Federal government spent over $180 million on nine aluminum reduction plants between 1941 and 1945.  Built to produce aluminum as rapidly as possible for the nation’s defense needs, these plants were built wherever there was a surplus of electric power, with labor shortages, transportation bottlenecks and construction material deficiencies also influencing location choices.  Washington State’s share of U.S. aluminum production soared from 2 percent in 1940 to nearly 30 percent by 1945. 

After the war, the Federal government disposed of its aluminum reduction facilities to foster competitive conditions within the primary aluminum industry.  Having had a virtual monopoly on aluminum production, Alcoa was excluded from acquiring any of these plants.  The Mead, Tacoma and Trentwood facilities were leased to and eventually purchased by Kaiser Aluminum and Chemical Corporation.

The industry’s cycle of rapid wartime build-up was repeated during the Korean War in the early 1950s.  Between 1951 and 1955, 781,000 short tons of primary aluminum capacity was added in the United States; about one-third of the national expansion in capacity was in the Pacific Northwest.  In 1950, Alcoa was allocated new plant capacity located near Wenatchee with a power supply combining interruptible Federal power and firm power from Chelan Public Utility District and later from new capacity added to the Federal power system.  Kaiser and Reynolds also added capacity to their existing facilities in Washington.

Figure 3

Annual Employment Change in Washington Total Nonfarm, Total Manufacturing and Primary Metals, 1973-1998

Source: Washington Employment Security Department
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The next distinguishable period of expansion for the regional aluminum industry was between 1960 and 1971, with the development of additional hydroelectric facilities on the Columbia River system.  Coupled with the increased power supply was a resumption of a vigorous regional industrial power sales program by the Bonneville Power Administration.  As a result, most of the aluminum smelters within the region expanded their production capacity significantly and two new aluminum smelters at Ferndale (Intalco Aluminum) and Goldendale (Harvey Aluminum) came on-line during this period.  The Goldendale plant represents the last greenfield aluminum smelter built within the Pacific Northwest.  [New plant construction is often termed greenfield; expansion of existing facilities is labeled brownfield.]  Clearly, the 1960s and early 1970s were the most expansive period for the Washington State primary aluminum industry.  Over 662,000 short tons in annual production capacity were added within Washington State over the period--more than double its 1960 level.  At the end of 1960s, the statewide industry represented over one-fourth of the U.S. primary aluminum production capacity, even though it was far removed from most of the industry’s markets.

During the 1970s, the aluminum smelters in Washington State were relatively isolated from the impact of changes elsewhere in the industry.  Throughout the 1975 recession, most of the smelters in the state operated at near-capacity levels, and they were only constrained only by the power interruptions created by the 1977-78 winter drought.  Although BPA rates had risen from 2 mills per kilowatt hour (kWh) to 3 mills, the state smelter’s costs were still a fraction of those elsewhere.  The rates of the Tennessee Valley Authority’s aluminum customers, for example, were approaching 25 mills per kWh and would eventually reach 37 mills.  

Dramatic changes within the industry occurred during the 1980s.  BPA’s cost of power to the aluminum companies jumped from 3 mills per kWh in 1979 to an average of 27 mills in 1982.  BPA later granted aluminum companies emergency discounts (by 5 mills per kWh) in 1982 and 1983.  By the end of 1983, the aluminum industry had seen a 700 percent increase in its power costs.

The United States was, at the same time experiencing the worst recession since the Great Depression.  Aluminum demand slumped, inventories were rapidly built up, and the price of aluminum dropped from 90 cents a pound in early 1980 to less than 60 cents by 1986.  For the first time in their history, Washington State smelters began curtailments for economic reasons, and as a result, their operating capacities plummeted.  Washington State smelters became swing producers: plants that could operate only when the price of aluminum was high enough to cover variable costs.  Because of the maintenance costs and the age of the smelters, the high-prices wage and benefit packages built into existing labor contracts, and the prospect that BPA rates could only go higher, several smelter owners began to consider permanent shutdowns.  In 1985, Martin Marietta sold its Goldendale smelter to Commonwealth Aluminum, an Australian company.  The following year, Alcoa closed its Vancouver smelter and Commonwealth shut down Goldendale.

After a lengthy analysis of various alternatives, BPA instituted a 10-year variable power rate program in mid-1986.  The initiative allowed power rates to fluctuate with aluminum prices with the added incentive of a conservation modernization program to improve the efficiency of the smelters.  The overall intent of BPA’s marketing programs was to modify the aluminum industry’s cost curve so that shutdowns would not be price-motivated.  The timing of the “Bonneville Partnership” programs could not have been better.  Aluminum prices began to recover strongly in late 1986, and with the vigorous growth of the mid-1980s, the demand for aluminum caught up with world capacity.  In 1987, the Vancouver and Goldendale smelters, under local management, reopened in time to participate in the aluminum boom.  Prices reached a historic high in early 1988, and the BPA began charging peak rates in November 1987.  

Figure 4

Monthly Aluminum Production in Washington, January 1984-March 1999

Source: Washington Department of Ecology, Industry Section

[image: image4.wmf]2,000

2,200

2,400

2,600

2,800

3,000

3,200

3,400

3,600

3,800

4,000

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

Average tons per day


The aluminum industry boom in the late 1980s proved to be transitory.  Prices again collapsed beginning in 1989 and a pattern of weak supply and demand fundamentals resumed within the worldwide aluminum industry.  The supply side was weakened by a glut of primary aluminum.  And in 1991, additional pressure was put on the aluminum market already straining under an oversupply situation caused by a slowdown in world economic activity.  The pressure came in the form of aluminum metal exports from the republics of the former USSR.  Aluminum metal exports were being used by these newly independent republics as a form of currency to barter for other goods and services, resulting in an average of 1 million tons per year in 1991 and 1992.  In a market already being hit by a slowdown in economic activity, exports of this magnitude caused inventory levels to rise and prices to fall.  

After reaching its historic peak production level of 1.4 million short tons in 1992, the Washington primary aluminum industry was not unaffected by these poor market fundamentals.  Citing depressed metal prices and increased power rates from BPA, most of the state’s smelters curtailed its production in 1993.  Statewide primary aluminum production continued to decrease in 1994, its lowest level in 7 years.  Popular press accounts declared that the statewide aluminum industry was nearing “meltdown”.  Since then, however, there has been a return to more positive market fundamentals: ingot prices improved, inventories (held by the London Metal Exchange) continued to decrease, demand improved, and most statewide producers have returned to near-full operating capacities.  

Industry Characteristics and Issues

As measured by levels of activity, the Washington State primary aluminum industry has changed significantly over the years.  However, there are a number of characteristics common to the industry as well as issues that the industry has faced that have remained relatively constant throughout its history in Washington State.  

Industry Restructuring and International Competitiveness

The historically oligopolistic structure of the world aluminum industry has in recent years broken down.  The creation of the oligopolistic structure of the aluminum industry in its early years resulted from control over the Hall-Heroult aluminum smelting patents by Alcoa in North America and by Pechiney and Alusuisse in Europe, all of which entered the aluminum industry in 1888.  This control over the key technological process permitted these firms to gain control over the best bauxite deposits and hydroelectric sites in their respective regions of operation.  

From the industry’s inception in the United States, Alcoa was the sole producer of primary aluminum.  Beginning in 1940, the Federal government embarked on a program that expanded aluminum production capacity two-fold over the next four years to meet the demands of the military.  The government-owned Defense Plant Corporation built the new smelters, some of which were operated by Alcoa; others operated by industry newcomers.  In bringing in new firms, the Federal government was responding to antitrust action against Alcoa, which in 1944 resulted in a finding that Alcoa had monopolized the production of primary aluminum in violation of the Sherman Act.  In 1946, the government-owned plants were first leased and later sold to Reynolds and Kaiser, creating the present-day “big three” producers.  These firms became vertically integrated from bauxite to fabricated products and secured major foreign holdings.  

After World War II, two significant factors combined to create dramatic growth in both the production and number of firms involved in the world and U.S. aluminum industry.  First, rapid world economic growth led to the expansion of markets for aluminum, including transportation, electrical equipment, construction, and packaging. The major aluminum firms played a crucial role in this process of expanding markets through their research and development of new aluminum products as substitutes for other materials (e.g., copper, steel, lead, wood) in existing uses and as essential inputs for new products.  The price of aluminum was maintained in a relatively stable level.  Despite the price stability, this rapid growth of aluminum consumption provided an excellent opportunity for the entry of new firms into the aluminum industry.  In 1960, the three largest producers of Alcoa, Reynolds, and Kaiser accounted for about 87 percent of total U.S. capacity.  By 1980, new entrants had reduced the share of total U.S. capacity held by these three producers to about 63 percent.  In 1995, thirteen companies operated 22 primary aluminum reduction plants, further reducing the “big three’s” share of total U.S. capacity to less than half.  

Second, the independence of former colonial areas and major economic expansions, especially in Latin America and in the Far East, resulted in the availability of bauxite deposits, hydroelectric sites, and new markets for both the major firms and new entrants in the industry.  During this post-war period, the availability of these resources and markets were determined by efforts to promote economic development, first through import-substitution industrialization strategies, and later export-led industrialization strategies.  In order to operate in this new political-economic environment, the major U.S. producers acquired substantial interests in bauxite, alumina, and primary aluminum facilities outside the United States.  Because of the large capital investments involved in these ventures, it was necessary to form joint ventures.  

During the 1960-1971 period, when energy was relatively cheap, the great majority of additional capacity was built in countries which provided the major markets for aluminum products, namely the United States, Western Europe, and Japan.  The energy shocks of 1973 and 1979 triggered significant changes throughout the world economy.  By affecting the price of electrical generation, these oil shocks dramatically altered the international competitiveness of industries, like primary aluminum, whose production processes use prodigious amounts of electricity.  As a result, new capacity added since the late 1970s has not been in these final market (but high-cost) regions, rather in regions with low cost energy and raw materials--principally Australia, Canada, Latin America, and parts of Asia.  At the same time, some capacity has been closed in the U.S. and in Western Europe.  

The primacy of low-cost power continues to be the major factor in locating new smelters.  The more important issue surrounding international competitiveness is related to the continued operation of existing smelters in the U.S. and specifically, in Washington State.  Here again, the price of electricity is the major determinant of the international competitiveness for existing smelters.  Thus, a region can lose its comparative advantage for the construction of new smelters and still remain internationally competitive for the operation (and possibly, the expansion) of existing smelters.  Given the large differences in variable costs (i.e., costs of labor, electricity and fuel, alumina and other raw materials, and interest on working capital) among existing plants, the industry practice has been to close high-cost smelters or cut back their production sharply during periods of slack demand while continuing to operate low-cost smelters at full capacity.  

Electric Power

An aluminum industry CEO once said that “there are three key issues in this industry: power, power, and power.”  For aluminum smelters, there are generally two components to electricity power costs: the price of electricity, commonly expressed in mills per kilowatt hour (kWh); and the efficiency of using the electricity, expressed as kWh required to produce a pound of aluminum.  Of the two components, the variation in electricity prices is by far the more significant.

Historically, the aluminum companies in Washington State have relied upon the Bonneville Power Administration (BPA) for all their electricity needs.  Initially, it was an ideal combination for the aluminum industry and BPA.  BPA had huge quantities of low-priced hydroelectric power for sale while the aluminum industry provided a large stable market and certain economies of scale that reduced rates for all consumers.  

Today, the Northwest electric utility industry--as elsewhere in the United States--is changing from a market dominated by regulated monopolies to one of open competition.  Competition from alternative suppliers of electricity, including utilities and independent power marketers and brokers provides all customers of the Bonneville Power Administration, including the aluminum industry, with more options, improved service, and lower prices.  Aluminum companies like Kaiser have negotiated more competitive power contracts with other utilities (as well as BPA) for substantial portions of their electricity loads.  These new contract rates have amounted to significant savings as well as improve the ability of aluminum companies to obtain uninterrupted power for its operations.  As one aluminum executive stated, “these competitive electrical rates have extended the life of this smelter by fifteen years.”  This new competitive environment within the regional utility industry has enhanced the international competitiveness of existing primary aluminum reduction plants in Washington State.

Importance of U.S. and foreign markets

The Washington State primary aluminum industry has always been an export industry, shipping products out of state.  Within Washington State, aluminum was first produced for the federal government for meeting the nation’s defense needs during the Second World War.  After the war, aluminum industry attention turned to supplying domestic needs and developing new markets.  From ingots and billets, the aluminum metal produced in Washington State is formed in rolling mills or foundries into shapes useful to product manufacturers.  Most of these rolling mills and foundries are concentrated in the Midwest, Northeast, and in California.  

Almost from its inception, the Washington State aluminum industry has served these domestic markets.  In recent years, aluminum producers have shipped an increasing share of its product to foreign markets.  In 1995, nearly 80 percent of aluminum producers’ total value of production was shipped to markets outside of Washington state.  Over $1 billion of Washington State-produced aluminum was shipped to foreign markets.  

Volatility

Historically, the price of aluminum was based on the producer list price.  Because of this producer control of prices, aluminum was not subject to the cyclical fluctuations characteristic of other metal markets.  Prior to 1974, the producer price for primary aluminum metal was remarkably stable.  Such price stability was a major factor in aluminum’s rapid growth.  Since the mid-1970s, however, increasing costs (primarily for energy but also increased bauxite taxes in foreign producing countries) caused primary aluminum prices to substantially increase.  

One of the most significant developments in aluminum pricing occurred in 1979 with the trading of futures on the London Metal Exchange (LME).  Thereafter, a two-tier price system existed for primary aluminum--the U.S. producer price and the LME-based market price.  The increasing availability of merchant material, brought about by structural changes in the industry, made the LME aluminum contract viable. 

The increasing influence of market prices--particularly LME prices greatly increases the volatility of prices compared to the old system of producer pricing.  The sensitivity of market prices to changes in the general economy is more pronounced than that of producer prices and speculative influences within the metal exchanges greatly exaggerate the peaks and troughs of the price cycle. 

Technological Change and Investment

One striking feature of the aluminum industry is that the Bayer process for alumina developed in 1888 and the Hall-Heroult smelting process for aluminum invented in 1886 have been in use since the founding of the industry.  Technological change has certainly occurred since then, but it has taken the form of successive improvements in these two existing processes as opposed to the development of entirely new processes.  One result of these technological improvements is the progressive reduction in electricity requirements for aluminum smelting.

Through a variety of processes common to metalworking--rolling, casting, extruding and so forth--primary aluminum is used to make fabricated aluminum products.  Like most metals industries, the aluminum industry generates scrap in its production operations.  The scrap is sent to secondary smelters that remelt it to make secondary aluminum, which can be substituted for primary aluminum in most uses.  

Primary and secondary aluminum are close substitutes and together they form a pool of metal for fabricating.  Secondary aluminum’s share of the total pool has been growing in recent years.  In 1980, its share of U.S. primary and secondary production was 25 percent; by 1995, it had risen to 49 percent.  

Current Status

Over its 65-year existence, the Washington State aluminum industry has grown from the first smelter west of the Mississippi to the largest concentration of primary aluminum reduction plants in the United States.  Today, the state is the nation’s top producer of aluminum.  There are six companies that operate seven primary aluminum reduction plants.

The aluminum industry in Washington State consists of more than the manufacture of primary aluminum.  Fabricated aluminum products manufacture in Washington includes the largest flat-rolled products mill (Kaiser Aluminum’s Trentwood plant) in the western United States along with other firms engaged in rolling and drawing, extruding, and casting of aluminum.  

In 1997, the aluminum industry produced $2.8 billion of output.  Counting both employees on payroll and proprietors, the industry employed approximately 7,500 people and paid $362.5 million in wages, salaries, proprietor’s income, and other labor income in 1998.  

Primary smelting continues to be the dominant aluminum sector in Washington State.  In 1998, the $1.76 billion primary aluminum industry employed 5,360 workers with $258.5 million in wages and salaries, accounting for seven out of every ten workers in the aluminum industry.  

Although dwarfed by primary aluminum, fabricated aluminum products manufacture is nearly a one billion dollar industry.  In 1998, with over $900 million of output, fabricated aluminum employed 2,170 people, or three out of every ten workers in the aluminum industry.  

For the other primary metals sectors in Washington State, 1998 employment was 4,360 workers with $170.5 million in wages and salaries.  Overall, the average primary metals worker earned $44,878 in 1998, over 6 percent above the statewide manufacturing average.  In contrast to total manufacturing and total nonfarm, real average annual wages of primary metals declined between 1981 and 1998.  

Table 1

Real Average Wages for Washington Covered Primary Metals Workers, 1981-1998 (1998 dollars)

Sources: Washington Employment Security Department, U.S. Bureau of Economic Analysis

Sector
1981
1983
1985
1987
1989
1991
1993
1995
1997
1998

Primary metals
$45,238
$46,527
$43,277
$40,622
$40,733
$41,827
$40,704
$41,412
$43,929
$44,878

Aluminum
$47,075
$48,507
$44,907
$42,183
$42,508
$43,013
$41,801
$42,566
$45,663
$48,198

Other primary metals
$38,557
$38,124
$36,496
$34,595
$33,350
$35,098
$34,616
$35,079
$35,039
$39,145

Total manufacturing
$38,352
$37,909
$38,024
$37,876
$37,338
$37,667
$38,018
$38,942
$40,954
$40,954

Total nonfarm
$28,783
$27,789
$27,313
$27,304
$27,167
$27,928
$28,575
$29,046
$31,504
$31,504

Figure 5

Average Hourly Wages for Washington Primary Metals Workers, 1997

Source: Washington Employment Security Department
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The labor force in the primary metals industry is dominated by operatives and laborers.  Common primary metals occupations within this group are general laborers, maintenance repairers, electricians, furnace operators, metal pourers and casters, foundry mold assembly workers, welders and cutters, grinders and polishers, rolling machine and extruder machine setters.  

Table 2

Occupational Profile of Primary Metals Workers in Washington, 1998 and 2008

Source: Washington Employment Security Department


Estimated 1998

Projected 2008

Primary Metals, SIC 33                     

Percent of

Percent of


Estimated
Total
Projected
Total 


Employment
Employment
Employment
Employment

Managerial & administrative
422
3.6%
476
3.7%

Professional, paraprofessional & technical
723
6.2%
825
6.3%

Sales & related occupations
53
0.5%
92
0.7%

Clerical & administrative support
478
4.1%
511
3.9%

Service occupations
77
0.7%
70
0.5%

Production, operating & maintenance
2,562
22.1%
2,817
21.6%

Operators, helpers & laborers
5,366
46.3%
6,104
46.8%

Undefined occupations
1,909
16.5%
2,153
16.5%

TOTAL
11,590
100.0%
13,048
100.0%

Recent Growth Trends and Market Factors
Since 1972, the primary aluminum industry has experienced a modest reduction in employment, a moderate gain in real wages and salaries, but a substantial gain in real output.  Between 1972 and 1998, primary aluminum employment in Washington State decreased by 1,700 jobs.  This loss amounted to eighteen percent of the 1972 employment level.  On the other hand, primary aluminum output, measured in constant 1998 dollars, increased by one-third over the period, while real wages and salaries rose by less than 5 percent.

Although the primary aluminum industry has continued to increase its production, the cyclical nature of the industry is evident.  Aluminum, like most metal industries, is subject to the domestic (and worldwide business) cycles.  For instance, during periods of national recession (e.g., 1974, 1980-82, 1990), real output in primary aluminum declined; whereas during most periods of recovery and expansion, industry output increased.  

Between 1972 and 1996, the output growth for the primary aluminum industry averaged 6.4 percent per year.  This was substantially above the 3.9 percent growth rate for all Washington State manufacturing industries, implying that primary aluminum’s share of total manufacturing output has increased over the 1972-1996 period.  

Historically, the bulk of Washington-produced primary aluminum was shipped outside the state to various domestic markets.  These domestic end-use markets include transportation industries; containers and packaging; building and construction; and electrical and consumer durables.  In recent years, a growing share of primary aluminum produced in Washington-based smelters are destined for international markets.  In 1995, primary aluminum valued at $683 million was exported to foreign customers from Washington State smelters.  In addition, $425 million worth of Washington State fabricated aluminum products were shipped to international markets.  In 1998, primary metal industries in Washington exported $584.8 million of product to foreign customers.  

The aluminum industry’s presence throughout Washington State is not as extensive as other industries such as forest products and agricultural production and processing.  Primary aluminum and fabricated aluminum products firms are located in only eleven of the state’s 39 counties.  The primary aluminum industry in located in both rural and urban counties; most of the fabricated aluminum products firms are established within the state’s urban counties.  In 1998, the largest number of aluminum industry jobs were located in Spokane County.  With over 2,700 employees in primary aluminum and fabricated aluminum products, Spokane County had 37 percent of the total statewide employment in the industry.  Eastern Washington (i.e., counties located east of the Cascade Mountains) accounted for about 60 percent of the total aluminum industry jobs in the state.  This region dominates both primary aluminum and fabricated aluminum products sectors.  With three primary reduction plants, Eastern Washington garners about 45 

percent of the state’s total 1997 employment in primary aluminum.  For fabricated products, four out of every five jobs in this subsector are within Eastern Washington.  

Outlook
Barring any sudden economic shocks during the next few years, the demand for and production of primary metals should continue to increase at a slow and steady pace.  Capacity that was temporarily closed a few years ago is slowing coming back on-line and many producers are taking this opportunity to upgrade existing facilities.  Companies are once again looking at the possibility of expanding existing facilities or building new plants.  BHP Coated Steel’s new steel rolling mill at Kalama and Kaiser and Goldendale’s expansion at their respective facilities bode well for Washington’s primary metals industry.  

Production costs will continue to stimulate continue efforts to improve efficiencies within the primary metals industry. Recent deregulation of the electrical utility industry particularly bodes well for the primary aluminum producers.  In addition, the business climate for state manufacturers has markedly improved with passage of state legislation exempting primary metals and other manufacturers from the state and local sales tax on new plant and equipment.  Clearly, this legislation has stimulated new investment within the state primary metals industry with the new steel rolling mill and aluminum plant expansions.

On the threshold of the 21st Century, the competitive position of the Washington State aluminum and other primary metals have improved.  Despite slower growth in worldwide primary metals demand, market fundamentals bode well for the statewide industry.  In particular, operating costs have significantly improved and other market changes have brought needed stability within the primary metals industry.  

Figure 6

Washington Primary Metals Wage & Salary Employment Forecast, 2000-2020

Sources: Washington Office of Financial Management, Washington Employment Security Department
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