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I. Basic Conditions

The Product
Steel is a metal resulting from the mixture of carbon and iron with minor amounts of phosphorous, sulphur, manganese and silicon. The percent of carbon dictates the strength property of the steel.   The term alloy steel refers to steel which has been mixed with such elements as chromium, nickel, molybdenum, tungsten or cobalt.  Alloys have greater strength to weight ratios than unalloyed steel. Steel rusts very quickly, but the process can be retarded with a coating of zinc.  When heated, steel is malleable and can be shaped into a variety of finished products. These include small items such as nuts, bolts and screws; mid-size items like wheels, axles, fence posts and fencing; and larger items such as structural beams, tanks, barges, hulls and railroad rails.  Steel comes in many different shapes such as bars, sheets, wire, and pipe.

Steel is a very strong structural material. It is used in buildings, roads, bridges, containers, ships, automobiles, and appliances. It has no intrinsic qualities useful to the final consumer; therefore, the demand for steel may be termed a derived demand. That is, steel is demanded by producers who then use steel to produce final goods that require strong structure. Steel is not the only material that can provide structural strength; steel often competes with aluminum and even plastic for many customers.  

 The largest buyers of steel are the automobile industry and the construction industry. These industries account for 27% of steel sales. The demand for steel is highly dependent upon conditions in those industries. Prior to the 1980’s, the elasticity of steel demand with respect to GDP was approximately 1. A 5% growth in GDP would elicit a 5% growth in steel demand. From 1987 to 1996, this elasticity has become closer to 1.5.  One reason for this increase is the increasing health of domestic automobile production.  In 1987, 72% of all automobiles purchased in the U.S. were produced in the U.S.. By 1996, this percentage rose to 78%.  This has had a favorable impact on the Unites States steel industry; however, this makes the steel industry increasingly vulnerable to a downturn in the economy.

Raw Materials and Technology
Production of raw steel takes place at either one of two possible production facilities.  The integrated mill produces steel from coal, iron ore and limestone. Necessary steps are to convert the iron ore into pig iron and the coal into coke.  This takes place in large furnaces that enjoy economies of scale.  One reason for the economies of scale is that cost of building the furnace is a function of the surface area of the furnace while the productivity of the furnace is a function of the furnace’s volume that is 1.5 times the surface area. As a result of these economies of scale, the integrated mills are very large.  The largest blast furnace has a capacity of four million tons of molten steel per year – that is about six percent of the industry’s annual output. Also with coal and iron ore being very important raw materials, most integrated mills were built where these minerals are most plentiful to minimize transportation costs.  The majority of  these mills tend to be in Pennsylvania, Ohio, and Indiana.  Producers also realize that the low price to weight ratio of the product means that transporting the finished product comes at a high costs.  Plants tend to compete mainly at the regional level.

In making pig iron from the raw ingredients, the integrated mills can choose from two main types of furnaces: The Open Hearth Furnace and the Blast Furnace. The Blast Furnace has made the Open Hearth Furnace virtually obsolete since it can produce the same amount of steel more quickly. After leaving the Blast Furnace, then iron is heated with oxygen in the Basic Oxygen Furnace.  Once the molten iron is oxidized and turned into molten steel it may be formed.  A process known as continuous casting takes the molten steel and rolls and shapes it while hot into slabs, billets or blooms.  These are names for different shapes into which the newly produced steel has been formed. Alternatively, the steel may be poured into ingot molds and cooled before shaping occurs.  Slabs are later rolled into strips, sheets and plates.  Billets rolled into bars, rods, tubes, pipes, and wire. Blooms are rolled into structural shapes and rails.

The Electric Furnace can vary in size; it generates heat through induction relying on scrap metal as the raw input. With the development of the electric furnace, steel can be produced economically on a smaller scale.  As a result, a new type of steel producer, the minimill, has come into existence.  Since the minimill cannot produce raw steel by itself, the integrated mill is still a necessary member of the industry.  The difference in scale and production processes can be seen in figures 1 and 2.


Minimills reach their minimum efficient scale with an output below one-half million tons per year . This represents less than one percent of the industry output.  Thus, the electric furnace minimill technology can theoretically support a large number of firms in the industry. Since the late 1960’s, the only new facilities brought on line have been minimills, and there are currently over forty minimill companies. Bethlehem’s Burns Harbor plant was the last integrated facility built.

Public Policy Environment

Many industries have historically come to be identified as a hallmark of an industrialized society, and steel is one of them. The modern American steel industry began in the 1800’s, and the industry was highly competitive.  The U.S. Steel Corporation was formed in 1901 and grew by acquiring smaller competitors. By 1920, U.S. Steel had sixty percent (60%) of the industry’s capacity.  Acting as a price leader and not a predator, U.S. industry leadership maintained the profitability of its competition. In a landmark case, the Supreme Court ruled that, despite its size, U.S. Steel did not act in a way to monopolize the industry.  In fact, U.S. Steel protected smaller rivals from destructive price competition.  While such a strategy protected U.S. Steel from Antitrust enforcement under the Supreme Court’s “rule of reason” approach, the strategy led to the ultimate demise of U.S. Steel as the industry leader.  


The industry survived as a cooperative oligopoly into the 1960’s.  Beginning in the 1970’s, a new threat to the industry emerged – imports. Throughout the 1970’s and 1980’s, public policy toward the steel industry can be viewed as Protectionist. From 1969-1974, European and Japanese producers were limited as to how much steel they could export to the United States. When this policy expired, domestic steel producers spent their time at the International Trade Commission charging Japan with dumping steel in the United Steel – that is, pricing below cost.  From 1978-1982, the government adopted a “trigger price system” which set a minimum price for imported steel based on production plus freight costs from Japan.  In exchange for this policy, domestic producers agreed to stop bringing cases before the International Trade Commission. 


The  “trigger price system” had perverse effects on the industry.  These effects were compounded by a recession and a strong U.S. dollar.  Imports grew at a rapid pace.  The public policy response was another set of quotas.  When these quotas expired in 1992, the domestic producers filed eighty four (84) complaints with the International Trade Commission.  In a public policy turnaround, the response was in favor of international competition.  No quotas or price controls were set.


Today, the industry is at the mercy of international competitive forces more so than ever before in history. It is also enjoying one of strongest periods in history.

Besides government policy toward competition, the Unites States Steel Industry is also affected by environmental regulations.  Because of the heating processes involved in making steel, the industry is potentially a major polluter.  During the 1970’s and 1980’s, the industry invested over $500 million annually on pollution control equipment.  Today, roughly ten percent of the industry’s capital investment goes toward pollution control.

II. The Market Structure

The current structure of steel industry is vastly different from what it was as recently as 1970.  This industry has evolved from one that was highly monopolistic in first half of this century, to one that was oligopolistic in the 1960’s and 1970’s, to one which is essentially competitive today.

1900-1960 


The steel industry of the late nineteenth century could best be described as highly competitive. U.S. Steel was formed in 1901 through a combination of twelve small independent firms.  The resulting corporation controlled over sixty percent of the market.  Its first president, Charles Schwab, resigned in 1903, and a year later formed Bethlehem Steel. 


U.S. Steel behaved as a classic price leader. Its chairman, Elbert Gary, hosted a series of regular dinners at which he would announce his “forecast” of steel prices. The other firms knew that undercutting that price meant retaliation from U.S. Steel which could be fatal.  Furthermore, the relative price inelasticity of steel meant that undercutting U.S. Steel meant little gain to the low price firm. Without explicit collusion, the industry’s pricing practice evolved into “basing point system”.  This system involved charging customers a list price plus freight from a common geographic “basing point”.  The common points were Pittsburgh, Chicago or Birmingham. Thus, firms who were closer to a customer than U.S. Steel’s Pittsburgh plant would charge the customer freight from Pittsburgh. This enhanced the profits of the smaller fringe competitors. 

The price leadership of U.S. Steel allowed smaller competitors like Bethlehem to survive and even prosper. Bethlehem Steel grew by a series of acquisitions of a shipbuilder and six steel companies between 1916 and 1923. At the height of World War II, Bethlehem Steel alone employed almost 120,000 in its steel making facilities.


As Bethlehem grew, U.S. Steel lost its monopoly position. These two firms came to dominate the industry nationally, and the industry grew into a set of regional oligopolies.  Bethlehem dominated the East; U.S. Steel shared the Midwest with Republic, Youngstown, and Jones and Laughlin.  In the South, U.S. Steel competed with Republic. Bethlehem purchased a few plants on the West Coast and competed with a variety of smaller producers.


After World War II, the basing point system was ruled a violation of Section 5 of the Federal Trade Commission Act and discontinued. A wage-price spiral ensued despite fluctuating demand. By 1959, the steel companies refused to give into labors’ demands, and workers went on strike. This could not have happened at a worse time.  The European and Japanese steel industries had finally recovered from World War II and readily filled the shortage created by the strike.  This initial increase of imported steel coupled with the development of the electric furnace marked the end of an era.

1960’s and 1970’s

The 1960’s and 1970’s were potentially depressing times for the steel industry.  In 1960, just over three million tons of steel were imported into the United States.  In 1965, imports exceeded ten million tons.  From 1960 to 1980, imports grew at an average annual rate of over seven percent (7%). In addition, the development of the electric furnace reduced the scale requirements necessary to enter the industry. Nucor, the leading minimill today, built its first plant in 1969.  The number of steel mill companies more than doubled over this time period.  There were 148 firms in 1958, and there were 395 in 1977. The integrated firms, while few in number, faced fierce competition for the first time.

The response by the established integrated firms was three-fold.  First, the 1960’s and 1970’s was a time of extensive re-tooling.  Production innovations that had been available in the 1950’s were ignored in the sheltered environment of that time but embraced in the tumultuous 1960’s. Second, the industry increasing relied on the U.S. government to provide relief from foreign competition. Third, the integrated firms merged to survive.  Horizontal mergers propped up struggling enterprises.  Even in the face of merger activity, the industry’s four firm concentration ratio was falling. Four firm concentration was about 50 in 1960 and fell to just over 42 by the end of the seventies.   

U.S. Steel and Bethlehem still led the market, but their shares were shrinking. Bethlehem was at its peak capacity in 1973-1974. U.S. Steel’s capacity was about fifty percent greater than Bethlehem’s. Jones and Laughlin acquired Youngstown in 1978. Later they merged with Republic to become LTV, the nation’s third largest steel company. One integrated company which actually prospered during this time period was Lone Star Steel  which supplied steel pipes to the oil industry.

Today

In 1992, there were 217 companies operating steel mills in the United States. The four largest companies accounted for over forty percent (40%) of the industry’s shipments. By 1996, the four firm concentration  ratio dropped to about thirty-five percent (35%). The industry employed 167 thousand workers in 1996, which is down from 170 thousand in 1992 and 296 thousand in 1982. 

In terms of shipments, the six largest firms in 1996 were USX (formerly U. S. Steel), Bethlehem Steel, LTV, Nucor (a minimill), National, and Inland.  In terms of vertical integration, most firms have sold off their supplying divisions. USX is the only firm in the industry that could be self sufficient.  That is, it is fully backward integrated. In contrast, Inland operates only a single integrated plant, and Bethlehem recently moved to close to of its major east coast plants – Sparrows Point and Bethlehem.  The integrated mills, while still a strong presence in the industry, no longer dominate the industry.   Their healthy response to competition, however, has kept them viable.

The development of the minimills is one reason this industry has become more competitive. In 1960, minimills accounted for only eight percent (8%) of the industry’s output.  By the 1980’s, the minimills accounted  for about twenty percent (20%) of the industry’s output. Today, the minimill share of U.S. output is over forty percent (40%).  The minimill sector began as firms with single plant operations; however, over time many of these firms have consolidated so that single firms now have a presence in different regions of the country. The largest of the minimills is Nucor with over 15 furnaces and a capacity of two million tons. North Star has fewer furnaces, but their largest has a capacity of 800,000 tons. Birmingham Steel and Florida Steel round out the list of top minimills.  Besides low barriers in terms of scale economies, the minimills also benefit from locating themselves in regions where union activity is relatively weak.  Thus, their labor force tends to be non-unionized and less expensive than labor at the integrated mills.  There is a pecuniary diseconomy associated with the minimills; as they have grown, the cost of scrap steel has been driven up. 

Imports continue to be a source of strong competition. Imported steel peaked in 1994 at 30.1 million tons and currently account for about one-fourth of all steel supplied in the United States.  Thus, when imports are included in the market, four-firm concentration drops below thirty percent.  Excess capacity is extremely; the industry operated at 92.8% capacity in January, 1998.  In terms of structure, this is a competitive industry. 
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