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K eep on Scrapping: The Salvage Drivesof World War 111

Economicsisavery unsatisfactory science. Butit would haveto bemuchmore
unsatisfactory thanitisif suchanevent asawar, however extensiveand destructive,
sufficed to upset itsteaching. (Joseph Schumpeter 1954, 1146)

|. The Conventional View of the Salvage Drives’

During World War 11 there were repeated calls on the public to salvage raw materials for the
war effort: tin cans, old phonograph records, copper, auminum, iron and steel, paper, rubber, even
used silk and nylon stockings and waste cooking fat. In principlerecycling scrap material would be an
ongoing process, but in most cases attention focused on a short-term campaign to "get in the scrap.”
President Roosevelt and other important figures from government and the private sector provided
leadership. Propagandacampaignsrun by the Office of War Information, and by private companies
and trade associations, stressed theimportance scrap collection. In peacetimeit was just the family
kitchen; now it was a combination "frontline bunker and rear-echelon miniature war plant" (Lingeman
1970, 254). Explaining the conversion factors between salvaged material sand the munitionsthat could
be produced from them drove the point home. As shown in Poster 1, Americansweretold that 18
tons of scrap metal went into amedium tank; it was therefore imperative that Americans'get inthe
scrap.” One pound of fat, the public was a so told, contained enough glycerine to make a pound of
black powder, enough for six 75-mm shells; Twenty three hundred used nylon stockings contained

enough nylon to make one parachute; and thirty thousand razor blades contained enough steel to make

1. Anearlier version of thispaper circulated with thetitle " Getting in the Scrap.” But at that time | was
unaware of the paper by Kirk (1995).

2. | use the terms salvage drive and scrap drive to refer to the same events. | lean toward the term
salvage becauseit is, perhaps, amore dignified term suggesting the hard work that can go into the
recycling of materials, especialy by the professional swho brought in most of the scrap. But | use both
termsto avoid biasing my case.
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50 30-caliber machine guns (Lingeman 1970, 254-55).

Enthusiastic descriptions of the salvage drives occur frequently in popular histories of the war.
Film documentaries about the homefront and school textbooks often draw attention to them.
Recently, pundits have contrasted World War 11, when the public was asked to participatein the war
effort through the scrap drives —and in other ways such as by purchasing bonds or paying higher taxes
—with the War in Irag, when no such demands have been made. The salvage drives al so appear
frequently in scholarly histories.® One of the best recent histories of the war is William L. O'Neill's A
Democracy at War . Although, O'Neill notes some problemsin the scrap drives, helavishespraiseon
the Nebraska iron and steel scrap drive of July and August 1942. This drive made use of considerable
incentives. Prizesworth up to $2,000inwar bondswere given to individual sand organi zationswho
collected the most scrap, and competition wasfostered among Nebraskacountiesto see which could
bring in the most scrap. The Nebraskadrivewaswidely hailed asagreat success. The newspaper that
organized the drive won aPulitzer Prize and the Nebraska drive became the model for the national
drive (Kimble 2000). What historiansfind so attractive about the scrap drivescan beseenin O'Neill’s

(1993, 135) attempt to digtill the underlying meaning of the Nebraska drive,

Themost successful statedriveyet, the Nebraskamodel waswidely copied,
demonstrating that thewill wasthereand could be mobilized with inventive planning. If
the weakness of democracy wasinefficient government, the strength was volunteerism,
especialy whenit exploited thenational love of competition.

The stories about the drives seem to show that something happened that could only have happened

3. Taylor (1992, chapter 3, "The Great Scavenger Hunt," 71-100) isasuperb collection of photographs of
the scrap drives. The best overall social history of the drivesthat | am familiar with is Strasser (1999,
229-264).



through voluntary community action. Market incentives were not important and government played
only an enabling role: community spirit wasthe key.

Such stories pose afamiliar challengeto economic historians. Typically, the models we use
explain behavior as arational response to (mainly) financial incentives. Non-economists often
challengethisapproach, arguing that these modelsfail to takeinto account awide variety of non-
pecuniary motives. Wars provide anatural test. If non-pecuniary motivescan override pecuniary
motives at any time, then surely this must be true during wars — especially World War |1, when the
national consensusin favor of thewar was overwhel ming and people were constantly being asked to
lay asidetheir personal interestsin theinterest of patriotism.

Patriotism may have influenced decisions at many pointsin the war economy. Mulligan (1998),
for example, found evidence of the effectsof patriotism on labor force participation. Here | look for
the effects of patriotism on the supply of raw materials. If patriotism was a potent force that revoked
ordinary economic constraints, then surely weshould observeitinthiscase. The drives occurred in the
darkest hours of the war, when victory appeared far from inevitable. The Office of War Information
invoked patriotic feelings to encourage participation in the scrap drives. The postersit created have
helped to shape the social memory of thewar.* Government officialsfrom the President on down and
business|eaderslent their authority to thedrives. Even after the formal drives ended, government
propagandaurged Americansto "keep on scrapping” (Poster 2).

Below | examine five drivesin detail: for aluminum, used stockings, waste cooking fat, iron

4. The Office of War Information was created in June 1942, combining the functions of several
predecessor agencies. It wasthe subject of bitter internal and external criticism. Indeed, in 1943 a
number of prominent writers, including the historian Arthur Schlesinger Jr. resignedin protest. One
complaint was that the Office's propaganda emphasi zed saf e subjects, such as the campaign for scrap
iron, rather than the need to achieve the fundamental goals of thewar (Weinberg 1968).



and steel, and rubber. Thisisnot acomplete list of materials salvaged during thewar. As| noted at the
outset, the list waslong and varied. But the drives discussed here include the two most important —
iron and steel, and rubber — and what are probably the best known drives for other materials. The
questions are straightforward. Why were patriotic salvage drives used? How were the drives
influenced by the economic and technical constraintsfaced by the participants? Finally, how successful
werethe drivesinincreasing the supply of raw materials? Thelast question occurs naturally to an
economic historian. We always want to know the answer to the question that starts with — by how
much. By how much did therailroadsincrease real GDP? By how much did the stock market crash of
1929, or the Smoot-Hawley Tariff, or the banking crises lower real GDP? Typically, non-economic
historians are enthusiastic about the salvage drives, and they often cite statistics about how much was
collected (so many pounds or pounds per person), but they do not address the question of how much
in terms that an economic historian would consider crucial. One might take the additional, speculative
step and guess from the tone of the discussionsthat historians believethat the drives added
significantly to the supply of raw materials. But thispaper isthefirst that | am aware of that addresses
the effect on the supply of raw materialsin explicit quantitative terms. My conclusion isthat the drives
increased the supplies of raw material at most by small amounts. In making this point, my purposeis
not to denigrate the spirit of self-sacrifice that motivated the drives, or to deny that they had any effect
on the supply of raw materials. But | do challenge the idea that the scrap drives made vast amounts of
additional materialsavailable that would not have been available had normal sources of supply been
relied upon, and that the drives prove that conventional economic analysis needsto be jettisoned "for

the duration.

[1. Aluminum



It was obvious to both the public and to policy makers from the start of American rearmament
in the late 1930s that aluminum would be akey raw material, although even so policy makers and
industry officials underestimated the increase in demand produced by the aircraft program.® The price
of aluminum scrap rose rapidly, and it became one of thefirst pricesformally fixed by the Office of
Price Administration. Itissued its schedule of prices for aluminum scrap in March 1941 (Wall Street
Journal, March 24, 1941, p. 5). In July 1941, responding to concerns about the adequacy of the
supply of aluminum for the aircraft program that had produced spontaneous local scrap drives, Mayor
FiorelloH. LaGuardiaof New Y ork, whowasservingasRoosevelt'sDirector of Civilian Defense,
announced atwo-week national driveto collect aluminum cookware and other items. There was an
unforgettabl e response. Coffeepots, frying pans, skillets, stew pots, cocktail shakers, ice-cube forms,
artificial legs, cigar tubes, watchcases, and radio parts were piled in great scrap heaps. "In Lubbock,
Texas, alikeness of Adolph Hitler wasplacedinthemiddleof thecourthousesquareasatarget for
the potsand pans hurled by citizens" (Goodwin 1994, 260).

Why usea"drive" with atimelimit to get in the scrap? Why not simply ask peopleto bringin
the scrap as soon as possible? After all, sorting and distributing the scrap would be easier if it camein
slowly and steadily. In most cases, as we noted above, people were encouraged to "keep on
scrapping” after the official drive ended, but short drives had several advantages. First, the spirit of
competition could beinvoked. It became afootball game with town pitted against town, and state
against state, to see who could bring in the most scrap before the final whistle. A second reason for a
short drive was that it permitted the monitoring necessary to bring social pressuresto bear. With

everyone going to the collection point at the same time peopl e could see whether their neighbors were

5. Smith (1988, 214-49) describesthe evolution of theindustry during the war. Smith does not mention



participating: rewarding participantswith ahearty pat on the back, and punishing non-participants with
asharply arched eyebrow. A third reason for a short drive — onethat was especially important, as we
will see, for rubber —wasthat it yielded information. A drivewould tell policy makershow muchwas
out there and allow them to plan other measures — limitations on production for civilian markets, new
production facilities, and so on —to deal with conditionsinthe market for theraw material.

Inannouncing theal uminum campai gn LaGuardiahad called for 20,000,000 poundsof
auminum scrap, enough to make 2,000 planes (New York Times, June 25, 1941, p.23). Intruth, the
scrap collected in the drive would be, for the most part, unsuitable for the production of the high-grade
aluminum needed for warplanes. ® Indeed, before the war it had been customary for dealersto sell
auminum scrap in unsegregated bundles that was used only to produce lower grade products. After
Pearl Harbor an effort wasmadeto forcethe deal ersto separatea uminum scrap by quality tomake
more high quality scrap available. It ssemsunlikely, however, that even with improved sorting much of
the scrap of sufficiently high quality for aircraft production would be found. And, aswe will note
below, thejunk deal erswho might have separated the high-grade aluminum scrap were cut out of the
drive. The potsand panscollected inthedrive, although few contributorswereawareof it, were
destined to be made into products other than aircraft (New York Times, June 26, 1941, p. 25).
Conceivably, some of the familiesthat participated enthusiastically inthea uminum drive by
contributing some of their old pots and pans eventualy were forced to buy new ones made from the
those they had donated (O'Neill 1992, 131; Goodwin 1994, 260-61).

Thealuminum driveand Mayor LaGuardia eventually camein for a great deal of criticism.

thealuminumdrive, which aswewill see, wasunimportant for the supply of aluminum duringthewar.

6. The British had undertaken an aluminum drive in 1940 — this may have been one of theinspirationsfor
the American drive — with similar confusion about the actual valueto thewar effort of the material



There were long delays in moving the scrap to the refineries. People who weretold that they had to
sacrificetheir potsand pansto save the country watched and waited while the great heaps of scrap
created in the drives continued to stand. Richard Lingeman (1970, 16) put it thisway: "it [the
aluminum drive] turned into afiasco, with great piles of potsand panslanguishing in collection points
because no one would cart the stuff away, and anyhow, its valuein plane production was nonexistent.”
About ayear after thedrivethe War Production Board issued areport explainingwhy less scrap
auminum was collected than expected and why therewerelong delaysin getting the scrap tothe
refiners. Part of the problem wasthat Mayor LaGuardiahad cut the junk deal ers out of the process
(Wall Street Journal, June 20, 1942, p. 5; New York Times, June 20, 1942, p. 7). LaGuardiadid so
for the usual reason: they were simply middlemen who contributed nothing to the production process,
but profited from it by speculating on the price of scrap aluminum. Cutting out the middlemen,
LaGuardiathought, would save money and do no harm. But the refineries preferred to buy scrap that
had been sorted by the junkmen when they could get it, rather than the unsorted bundles provided by
the drive. To be sure, many of the dollar-a-year men who served with the War Production Board
were ideologically opposed to the New Deal mayor from New Y ork, so areport blaming LaGuardia
would be to their liking. Any projectionsof theamount of scrap to be collected, moreover, would
have been highly problematic and would have been made, understandably, with an eye toward
generating enthusiasmfor thedrive. Neverthel ess, cutting out the skilled junk men surely was a mistake
that reduced theefficiency of thesorting and distribution of thematerial collected.

The scrap drive brought it about 6,400,000 pounds of aluminum (Wall Street Journal, June
20, 1942, p. 5). Asanisolated figure this sounds like a great deal, a mountain of aluminum. A

comparison with production in 1941, however, is revealing. The amount salvaged, was 6.75 percent

collected (New York Times, July 14, 1940, p. 29).



of total productionfromoldscrap, 2.99 percent of total productionfromrecycledauminum (alarger
sum that also includeswaste recycled within aluminum plants), and only .77 percent of total production
(Historical Satistics 2006, series Db88, Db89, and Db90). The amount collected was about 0.08
percent of total production during the war (1942-45). These figures would be lower still if adjusted for
the low quality of the scrap-drive aluminum. The real solution to the aluminum problem was maximizing
production in existing aluminum refineries and building of new ones. Overall, production of aluminum
almost tripled from 377,000 metric tonsin 1941 to 1,120,000 metric tonsin 1943 (Historical
Satistics 2006, series Db88).

The auminum drive, although unimportant asasource of al uminum, may have been important
in shaping public opinion and mobilizing support for U.S. involvement in the war. Thiswas important
before Pearl Harbor when many Americanswere still strongly opposed to joining thewar. According
to DorisK earnsGoodwin, what Roosevel t had accomplished withtheal uminumdrive"wasnothing
less than an exhibition of thedormant energiesof patriotic democracy” (Goodwin 1994, 261). Still,
one can question whether historiansin other circumstanceswould view the same policy with thesame
results so favorably. Suppose that in alater, less popular, war apresident ordered a salvage drive that
turned out to be afiasco, at |least asfar as many observerswere concerned, with great heaps of scrap
left to weather in public squares. Would historians of thisunpopular war view the decision to launch an
aduminum drive favorably? Alternatively, would they view it asfurther confirmation of the
incompetence of agovernment determined to mani pul ate public opinion and place ideology above

sound management?
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111. Used Silk and Nylon Stockings’

Before the war silk came to the United Stateslargely from Japan, with smaller amountsfrom
Chinaand other countries. It had two military uses. parachutesand powder bags. Itslightweight,
strength, and the ease with which it could be fol ded and unfolded without leaving acrease made it
ideal for parachutes. When the War began experimentswerejust underway to make parachutesout of
nylon. Nylon proved superior and, asit turned out, almost all parachutesproduced during thewar
were made of nylon. Silk was also used for the bagsthat held powder behind artillery shells, especially
inlargenaval guns. Silk burned completely whereas bags made of other fibersleft glowing embers.
Eventualy, however, wayswerefound to make satisfactory bagsfrom cotton, wool, and rayon.

Japan restricted shipmentsof silk to the United Statesin 1941, making it difficult to
accumul atestocks, and embargoed all shipmentsshortly before Pearl Harbor. With Japanese silk
embargoed, a driveto bringin used silk (and nylon) stockings seemed logical, and silk and nylon
stocking drives arose spontaneously, that iswithout encouragement from the government. One such
drivein Ddllas, Texasyielded some 662 poundsof worn stockings. Unfortunately, whenthewar
began there were no processesavailablefor reclaiming used silk or nylon. Experts at the War
ProductionBoardfeltthat it wasonly amatter of timebefore such processesweredevel oped. But
until proof wasavailabl e, themilitary would not accept delivery of used stockings. All that the War
Production Board could do was write polite | etters telling the collectors that they could not use the
stockings (Walton 1945, 177).

Eventualy, asthe War Production Board predicted, methodswere developed for recycling

worn silk and nylon stockings. On November 15, 1942 the War Production Board launched an

7. Thissectionisbased largely on Walton (1945). Frank L. Walton wasdirector of the Textile, Clothing,
and Leather Division of the War Production Board.
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officid drive that continued until March 15, 1943, when the supply appeared to have dried up. The
drivebroughtinanimpressiveamount of stockings, some880,000 pounds, about onepair for every
2.7 women. Thiswas about 3.26 percent of the peak annual rate of production of nylon (which
occurred in May 1944) of 27,000,000 pounds, before allowing for the material lost in the recycling
(Dewhurst and Associates 1947, 779). In other words, the amount collected, assuming a 100 percent
recovery rate, yielded the equivalent of about 12 day's of production at the peak rate.

It appears that the War Production Board's Textile Division, perhaps because they were
aware of thesefigures, did not consider used silk and nylon very important. One piece of evidence of
the Textile Division'sattitudetoward used silk can be read from its approach to the opened bal es of
silk still inthe hands of the millswhen thewar began. Inthemonthsleading up tothesilk drivethe
Textile Division encouraged the mills to make stockings from opened bales. Had the Textile Division
been convincedthat silk wascrucial tothewar effort, and had it believed that wayswould befound to
recover silk from opened bal es or from completed stockings, it would have commandeered all
unopened balesat themills, and all finished stockings.

On thefirst day of the national used stocking drive the Textile Division heard stories about
women turning in used stockings and then buying new ones (Walton 1945, 178). Whether true or not,
the Textile Divisionimmediately issued adirective advising womento turninonly stockingsthat were
completely worn out, so that therewould be noincreasein thedemand for new stockings. Sinceat
thistime new stockings were made mainly from cotton and rayon, it isclear that the purpose of the
directive was not to maximize the supply of used silk and nylon, but rather to reduce the risk that some
consumerswould face empty shelvesfor new non-silk-non-nylon stockings. If the textile division
considered used silk and nylon crucia tothewar effort, they would have asked consumersto turn in

all stockingscontaining silk and nylon, whether usableor not.
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The reason the Textile Division downplayed the significance of used silk and nylon was
probably the availability of large supplies of nylon. Dupont had developed nylonin the early 1930s.
Thepriceof silk had been highinthelate 1930s, and Dupont had gonefull speed ahead toward large-
scaleproduction. This contrasts with synthetic rubber, wherelow prices of imported natural rubber
discouraged mass production of synthetics. Asearly as January of 1940 an articlein the Far Eastern
Survey outlined the potentia threat to Japan's silk industry posed by nylon, even though actual
production at that time was limited (Farley 1940). The War delayed full-scale production of eagerly
awaited nylon stockings for the home front — a sentiment captured in "Fats' Waller and George
Marion Jr.'s "When the Nylons Bloom Again" — but it appears that the supply of nylon was adequate
for military purposes. The stocking drives, to sum up, did not play an important role in the production

of silk or nylon for the war effort.

V. Cooking Fat

During the war women — in those days propaganda aimed at the home was aimed at women —
wereasked to save cookingfat. Thefat wasthen exchanged at butcher shopsfor red ration points
(for meat, fish, and dairy) and cash. Advertisements explained that the fat saved contributed to the war
effort because fat was the source of glycerine, akey ingredient in explosives. Poster 3, a striking
design by Henry Koerner, makesthe point vividly. Another poster (not shown) spelled it out in smple,
hard-hitting language "...fat makes glycerine. And glycerine makes explosivesfor usand our allies—
explosivesto down Axis planes, stop their tanks, sink their ships' (Cohen 1991, 111).

Infact, the demand for glycerine to make explosives had little to do with the fat salvage drive.
Only asmall proportion of the U.S. production of rendered animal fat was needed for this purpose,

and munitions makers operating on cost- plus contracts with the government could easily outbid rivals
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for what they needed. Rather, thefat salvage drive was undertaken for the soap makerswho
organized and financed the drive. Soap production was high during the war by prewar standards
(Russdll 1947, 248). Andfat supplieswerealsorelatively abundant, especially later inthewar. By
January of 1944, |ard was so abundant that the government was having storage difficulties (Fantin
1947, 209). But price controlsmeant that therewas excessdemand for soap. Early inthewar
(organizational meetingsfor the fat salvage campaign began in April 1942) soap makersfeared that if
soap was rationed, then some of the consumersforced to cut their use of soap during thewar would
learn that they could do with less. Rationing, in other words, would spoil postwar markets.? Asfar as
the soap producers were concerned, anything that would avoid the need to ration soap was worth
doing. Hence the plan organized by the soap makersto offer consumers cash and red pointsin
exchangefor fat.

From the beginning there was oppositionto the plan. The Office of Price Administrationwas
concerned that the fat salvage plan would produce an excess supply of red ration points, undermining
therationing program (Russell 1947, 239). Indeed, not all of thefat renderersfavoredtheplan. The
Eastern Melter's Association opposed the plan perhaps because it was concerned about adeclinein
the price of rendered fat that renderersin other parts of the country could offset with alarger volume,
but that its renderers could not. Despite these concerns, the Office of Price Administration agreed at a
meeting on November 22, 1943 to pay two red points and 2 centsfor each pound of fat. The
program was announced in December 1943. Since the fat would be generated continuously in the
nation's kitchens it was by nature an ongoing program rather than a short-term campaign.

The advertising created by the American Fat Salvage Committeewasfinanced by the soap

8. The preservation of postwar marketswas a major preoccupation of the War Advertising Council, a
privateorganization that placed ads extolling the patriotism of firmsthat were producing munitionsduring
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makers, although thiswas somewhat hidden from the public. Butcher shopscould display asignthat
read” Official Fact Collecting Station.” Thesewereprepared by the “ Glycerine Producersand
Associated I ndustrieswiththe Approval of theWar Production Board.” War Production Boardwas
in large capital letters. The campaignwas so aggressivein linking fat salvage to military uses that
Chester Bowles, thehead of the Officeof Price Administration, wrote to Lever Brothers complaining
about the misleading nature of the campaign (Russell 1947, 252). The campaign played no positive
rolein the mobilization of resources for the war effort. It may have had a positive effect, however, on
the morale of people who could not otherwisefind away intheir daily livesof contributing to thewar
effort. It provided, moreover, away of assuaging the anxieties of children about the war by giving
them away of participating in the war. Neverthel ess, onewonderswhat would have happened if a
similar plan had been adopted in other wars. Suppose that during an unpopular later war a president
had launched afat salvage campaignthat, asin World War 11, was ostensibly about providing theraw
materialsto make bombs, but in fact was about providing fat for soap makers so they could avoid
rationing. Supposethat inthat unpopular later war the administrator in charge of price controls —
widely respected asan outstanding public servant — was troubled by the deception. The deception,
most likely, would be revealed during the war by an aggressive press and add to the public's
discontent with the war. Evenif the deception went undetected during thewar, alater generation of
historians, if they shared the public's disapproval of the war, would be more likely to condemn the
campaign as a cynical attempt to deceivethe public and benefit privateintereststhanto celebrateit as

abrilliant tactic for mobilizing public opinion.

the war but would be producing for the private sector after the war (Leff 1991).

15



V. Iron and Sted

In thelate 1930s and early 1940s recovery from the 1937-38 recession, rearmament, and
European munitions purchases increased the demand for iron and steel, and iron and steel scrap. Iron
and steel scrap purchased from dealers rose 41.6 percent between 1939 and 1941 (Figure 1 and
Table 1, column 2). Increasesin demand in turn produced increasesin the prices of iron and steel
scrap. The price of No. 1 heavy steel melting scrap rose 17.4 percent between 1939 and 1941
(Figure2 and Table 1, column 5). It was obvious at the time, moreover, that if the United States
entered the war scrap prices would go much higher.

ToLeonHenderson, whowasin chargeof pricestabilizationfor theNational Defense
Advisory Commission, theforerunner of the Office of Price Administration, increasesin scrap iron and
steel priceswere an intolerable threat to the economy. In January 1941 he warned scrap dealers
repeatedly that if they did not voluntarily reducepricesof ironand steel scrap, "drastic steps' toward
price control would be taken (Wall Street Journal, January 10, 1941, p.2). And thisproved noidle
threat. Iron and steel scrap priceswere placed under control in April 1941, well before Pearl Harbor,
and were not freed until November 1946 (Barringer 1954, 51). Indeed, as shownin Figure 2, the
Office of Price Administration succeeded in keeping the nominal price of scrap flat during the war. As
aresult, thereal price of scrap fell asthe general pricelevel rose. Reported scrap prices, it istrue, may
not be entirely accurate. There are convincing storiesabout "expediters’ who could help find materials,
for aprice, about individual firmspaying morethan the official price, and about |ow-grade scrap being
sold as high-grade scrap. But to judge from the frequency of such stories, the impression conveyed by
Figure 2, asharp upward movement in prices cut short by controls, isprobably broadly correct, at
least for theinitial years of the war. The picture may belessreliablefor the latter part of the war.

Toaclassically inclined economist theincreasein scrap pricesrelativeto the general price
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level before controlswereimposed was an important market response that would provide the
incentiveto find more scrap and to economize on the use of scrap. Such an economist would not be
surprised to find steel compani escomplaining about ashortage of scrap duringthefirst half of 1942.
Fixing the price of scrap, to thisway of thinking, reduced the productivity of thewar economy.
Inflation, to such an economist, would be a macro-economic problem that should be attacked with
monetary policy, or morelikely given the professional consensusof theday, fiscal policy, not by fixing
the price of scrap iron and steel. Henderson and the Office of Price Administration, however, saw
things differently. Intheir view, the important fact was that the price of scrap was acomponent of the
price of steel, which in turn was astrategic priceinthewar economy. If scrap priceswereallowed to
riseitwould"start aninflationary price spiral whose consequenceswould have been disastrous for the
stabilization program” (Benes 1947, 8). This view, which some economists today might justify on the
groundsthat pricefixing was shaping expectations, was widely held by policy makersin the 1940s. To
put it somewhat differently, inflation to Henderson and the Office of Price Administration economists
was akind of economic cancer: it could be controlled only by detecting it early and cutting it from the
body economic beforeit could spread.

The decision to fix the prices of iron and steel scrap, whatever its benefits in reducing
inflationary expectations nevertheless appears to have had negative consequences for the efficiency of
the industry. Thesmall deal er who drove hiswagon from house to house buying scrap wasafamiliar
figureinthe Depression and earlier years.® He was animportant part of the mechanism for collecting
scrap. Duringthewar, however, thenumber of small dealers” diminished sharply” (Benes1947,5).

Perhaps some loss in the number of small dealers wasinevitable. Many were pulled into the war

9. They were often referred to as peddlers, but this was aterm they rejected, especially whenit had
anti-Semitic overtones.
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industries where wages rose substantially. Indeed, many probably viewed the war as an opportune
moment to make achangethey hadlong contemplated. But thefallingreal pricefor scrap, which
created losses that could be offset only by evading the law, must have helped push small dealersfrom
thefield. TheOfficeof Price Administration, moreover, had considerabledifficulty formul atinglistsof
officia pricesfor anindustry characterized by amultitude of dealers, products, and shipping costs.
Early experimentswith pricescontrolled at thepoint of delivery gaveway over timetoanelaborate
basing point system. In October 1944 a shortage of scrap loomed, and was met by eliminating many
restrictions on where, what, and to whom dealers could sell (Benes 1947, 19-30).

Given the steel industry'svoracious appetite for scrap — scrap was anecessary ingredient for
the production of open-hearth steel — given the freezing of scrap prices, and given the history of drives
in earlier wars, it was nearly inevitable that there would be an iron and steel scrap drive. Thefirst
initiativescamefromthesteel companiesand from International Harvester. Then in the summer of
1942 the War Production Board backed these private sector effortswith acall for anationa drive.
Lessing J. Rosenwal d, thedirector of the Conservation Division of the War Production Board, was
the government’ s chief spokesman. Aswith the other drives, theresponsewasdramatic. In California
Walt Disney donated two iron deer (Bambi?) from hisfront lawn. The deer, it was said, contained
enough iron to make one 75-mm field piece or 10,000 incendiary bombs (New York Times, August
11, 1942, p. 22). InNew Y ork many towns donated the cannons on the town square, some dating to
the Civil War and earlier conflicts. At Fort Ticonderoga, the Revolutionary War action in which
General Henry Knox retrieved Ticonderoga s cannonswas reenacted, and the cannon were donated
to the scrap drive (Hoopes 1977, 146-47). Roosevelt chimed in, promising that any townsthat
donated old cannons would get new World War 11 guns after the war. He also suggested, demurely,

that if statues of political figures were donated to the scrap drive, subjects could be found for new
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ones after the war (New York Times, August 8, 1942, p. 9).

Asshown in Poster 1 farm country was an especially inviting target for scrap collection
because farmers often held on to used farm machinery. International Harvester encouraged the
collection of farm scrap and its deal erships served as collection centers. Harvester’ sinvolvement was
undoubtedly motivated mainly by patriotism. But it did say that improving the relationships between
farmers and Harvester dealers would pay postwar dividends. There was also, | should note, adirect
connection with postwar markets. Farmersnormally cannibalized their junked farm machines for used
partsto keep older machines running. If the junked machines were scrapped during the war, it would
be harder to keep old machines running after the war, forcing farmers to buy new ones.

One might be tempted by stories about the dramatic response to the iron and steel scrap drive
to concludethat unprecedented amountsof scrap werecollected. Stories about melting down old
cannons and about the great poundages collected, however, need to be viewed in relationship to the
statistical dataon the supply of scrap. Historians, unfortunately, repeat the stories and bypass the
numbers. The numbers, however, are revealing. Figure 1 showsiron and steel scrap purchased from
American dealersfor domestic consumption (Table 1, column 2) and for export (Table 1, column 3),
and the peak-to-peak (1937 —1948) trend. The plot of domestic consumption follows a strong
upward trend punctuated by recessions. Surprisingly, however, thewar yearsdo not stand out as
yearsof unprecedented consumption. Consumption does show alocal peak in the 1942, but that peak
is lower than might be inferred from enthusiastic tales about the wartime scrap drives. Purchasesin
1942 were 7.0 percent above thelevel in the rearmament year 1941, but they were 18.2 percent

below thefirst postwar peak in 1948.%° Purchasesin 1942, as shown in Figure 1, were close to, if

10. Postwar salvage, however, was made somewhat easier because large amounts of scrap were
availableintheformof surplusmilitary equipment, ships, andindustrial plant.
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anything abit below, the peak-to-peak trend.

Figure 1 also shows exports. In the late 1930s exports of scrap iron and steel to Japan
became controversial because, critics claimed, they were sustaining Japanese military expansion. For
this reason, and also because it was feared that the exports were driving up domestic pricesof scrap,
exports of scrap iron and steel were embargoed in 1940: an embargo covering heavy melting steel,
which was thought to be important militarily, was put in place in August, followed by atotal embargo
in October. The declinein exports, however, was not produced solely by the embargoes. Exports to
Japan had been falling before the embargoes, as aresult of rising scrap pricesand regul ationsimposed
by the Japanese government (Odell 1940, Newcomb 1940). As can be seenin Figure 1, asimportant
as the scrap exportsmay have been fromastrategic or political point of view, eliminating them made
relatively small amountsavailablefor domestic consumption. Banning exports, like the salvage
campaign, did not succeed in pushing domestic consumption above trend. Since banning exports
worked inthe same direction asthe patriotic drives —to make more scrap available to domestic
purchasers — the decision to ban exportsleaveseven less scrap to be explained by the patriotic drive.

An alternative to the peak-to-peak trend for estimating counterfactual consumption
(consumption of scrap in the absence of the drive) is aregression of the amount of scrap iron and steel
consumed on variables measuring the supply and demand for scrap iron and steel. The fitted values
from such an equati on would show what might have been expectedin apeacetimeeconomy
experiencing asimilar boom, and the differencesbetween actual consumption and thefitted values
would measure the effects of the patriotic drivesin bringing out additional scrap.

| first estimated anequationinlevels. Thedependent variablewastotal consumption of iron
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and steel scrap (Table 1, column 1 plus column 2).** The independent variables were consumption
lagged one period, contemporaneous industrial production, industrial production lagged one period,
and dummy variablesfor the war years. Industrial production was used asthe demand measure
becauseit might capture some of the shift toward heavy industry during thewar. | did notinclude
pricesbecausethey weredistorted by control sduring thewar. Hence, theregressionisareduced
formthat implicitly assumespeacetimepriceresponses. Thisistheright way togo, giventhequestions
| am most concerned with, becauseit allows me to compare what did happen with what would have
happenedinaprosperouspeacetimeeconomy that relied on normal market processestobringinthe
scrap. | examined equationswithuptosix of scrap consumptionandindustrial production. None of
the coefficients on higher order lags weresignificant, and adding additional lags did not improve the
overal fit of the equation, or alter the conclusionswith respect to thewar years. The results are shown
in Part A of Table 2. Although the coefficients on the war dummies are significant in 1943 and 1944,
they have thewrong sign. Patriotic scrap drives, if they were having abig effect, should have raised
consumption in those years above what it otherwise would have been. Conceivably, the desire to hold
on to iron and steel scrap becauseof an expectation of higher pricesoncepricecontrolswerelifted —
news stories did suggest that some scrap deal erswererel uctant to part with stocksaccumul ated over
decades —more than offset the patriotic motive. But this may be reading too much into the results. |
alsoestimated theequation after taking natural logarithmsof thevariables. Taking natural logarithms
makes interpreting the coefficientseasier (they are percentages) and experience showsthat logarithmic

models often work well withtime seriesdata. But theresultsweresimilar: the coefficientsonthe

11. Theresultsare similar if purchased scrap (Table 1 column 2) is made the dependent variable.
Intuitively, thisserieswould be morelikely to show the effects of the drives since producers purchased
scrap collected inthedrivesfrom deal ers. Unfortunately, thisseriesisavailable only after 1934.
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wartime dummies had the“wrong” sign, but in this model they were not statistically significant.

Tests, such as an Augmented Dickey-Fuller, suggested that there could be a unit root in the
scrap consumption and industrial production series, so | also estimated theequationinfirst differences.
Theresultsarereported in Part B of Table 2. In thismodel, again, all of the wartime coefficients are
negative, suggesting smaller incrementsin the consumption of reclaim than would have been expected,
rather than the larger increments. But the coefficientsarenot significant, and there remainsevidence of
seria correlationin the estimated model. The safest conclusion from the regressionsisthat thereisno
evidence of alarge positive effect from patriotism. | also estimated the equationin first difference of
natural logarithmsof thevariables(percentage changes), with similar resullts.

Regressions cannot capture all of the costsof collecting scrap that were uniqueto thewar
years. We should, therefore, also give some weight to estimates made at the time by experts with an
intimate knowledge of the market. Perhapsthe estimate with the greatest claim to authority was made
by Edwin C. Barringer. Barringer (1954, 54) argued that the drivesdid bring in additional scrap, and
estimated that in 1942 and 1943 the salvage drives yielded about 4,000,000 additional tons of scrap.
Thiswas about 8.33 percent of consumption of purchased scrap in 1942 and 1943 and 3.67 percent
of total consumption of scrap (Table 1, columns 1 and 2). He adds, "During the entire war perhaps
about 9,000,000 tonswas brought out that would not have been available to deal ers under normal
conditions." This was about 9.61 percent of purchased scrap and 4.21 percent of total scrap from
1942 through 1945 (Table 1, columns 1 and 2). Salvage-drive scrap was lighter than normal scrap,
and according to Barringer, themills preferred normal scrap when they could get it (Wall Street
Journal, November 28, 1942, p. 1). These percentages, therefore, undoubtedly overstate theyield
of the scrap drive compared with a statistic in which the numerator and denominator were measured in

tons of scrap of constant quality. Barringer was along-time official with the Institute of Scrap Ironand
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Steel, atrade group representing the scrap dealers, and they sponsored his book. As atrade group
they had an interest instressing thecontribution of professional dealers. To my knowledge, however,
Barringer's book is the best-informed account of the industry during this period, and has a strong claim
to authority.

Altogether the evidence of the peak-to-peak trend, theregressions, and Barringer’ sestimates
suggest that the drives added at most afew percentage pointsto the supply of scrap. How significant
was a"small" percentage increase in the supply of scrap? Measured in months of consumption at the
1941 rate, Barringer's estimate of 9,000,000 additional tons, the highest estimate that we have
discussed, wasonly about two monthsworth of consumption of scrap: without the drivesit would
have taken two additional months for the private sector to produce and consume the same amount of
scrap.*? Measured against total steel production, Barringer's estimate would appear smaller. It
amounted to about 1.6 percent of total steel production during thewar (Historical Statistics 2006,
series DA399, Dd405 -407). To put it in more familiar terms, this was about 24 days of production.
Conceivably, the timing of scrap collection could be crucial. A great battle, one could imagine, could
turn on the deployment of asmall amount of arms, so any slowdown in the flow of scrap that slowed
production and prevented these particular arms from reaching the crucial battlefield at the crucial
moment could be important (Kimble 2007, 95-96). “But for want of anail ...” But absent an
argument of this sort that magnifiestheimpact of the availability of scrap at aparticular moment, it is

clear that even in the absence of the patriotic salvagedrivesthe United Stateswould have produced

12. Inprinciplealarge part of previously produced steel could have been salvaged and recycled at a
price because little steel islost before an article made fromit is scrapped. Potentialy, the scrap heap
was, to simplify somewhat, the sum of previousproduction. Therefore, the danger of running out of
scrap wasrelatively small. When it comesto rubber, the situation was somewhat different, and | will
have to pay more attention to the size of the scrap heap.
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enough scrap iron and steel to supply its steel industry and to equip its fighting forces

VI. Rubber

The Rubber drive wasthe most important. There was no question that given time the United
States could produce large quantities of auminum, copper, steel, and most of the other materials
needed for the war becausethe United States produced theraw materialsor could import them from
aliesor neutrals. In most of the cases in which the United States had depended on sourcesthat were
cut off by the war, it could make do with substitutes. In the case of tin, for example, the U.S.
developed sourcesin the New World. And in the case of silk, the United States made do with nylon.
But rubber remained a problem. Japanese military expansion in Southeast Asia cut off the United
States and her Alliesfrom their major sources of natural rubber — sourcesthat had supplied ninety
percent of U.S. raw rubber before the war. The United States was producing only small amounts of
synthetic rubber for specialty purposes Although the basic chemistry for producing general purpose
synthetic rubbers was understood, many technical hurdles had to be overcome. No one, in other
words, could be sure how long it would take to get a large-scale synthetic rubber industry going. The
fear that the United Stateswould not have sufficient rubber to maintain its domestic transport system
and equip itsfighting forces, to sum up, was based firmly in reality.*®

Table 3, which showsthe "rubber budget” of the United States during the war, demonstrates
that reclaimed rubber played animportant rolein closing the"rubber gap™ during the first two years of

U.S.involvement. Nevertheless, it was only one of five waysin which the United States closed the
13. There was also the fear that the stock of rubber was vulnerable to sabotage. On October 11, 1941 a
fireat aFirestoneplant in Fall River Massachusetts destroyed a large amount of the U.S. stockpile (New

York Times, October 13, 1941, p.1). Although the FBI investigated; the state fire marshal | ater attributed
thefireto spontaneous combustion (New York Times, Jan 4, 1942, p. 40).
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rubber gap:

(1) Running down the stock of raw rubber. Sizeable importsin 1940 and 1941, based on the
fear that accessto Asian sources would be disrupted, had built up America's stocks. The Rubber
Reserve Company, afederal agency founded in June 1940, had purchased much of thisrubber.
Initially, according to Herbert Feis (1947), he and like-minded State Department officials had pushed
for an aggressivebuying program, but werethwarted by Jesse Jonesof the Reconstruction Finance
Corporation who set tight limits on the prices the Rubber Reserve would pay. Eventually, when the
private rubber companiesfound themsel vesdesperatel y bidding against each other for raw rubber,
and outbidding the Rubber Reserve, the decision was reached to make the Rubber Reservethe sole
buyer. By theend of 1941 the United Stateshad astock of 533,000 |ong tonsof rubber equal to over
eight months consumption at the 1941 rate; by 1945 the U.S. had a stock of about 45,000 long tons,
equal to about 5 months consumption at the much lower wartimerate (Table 3, column 3).

(2) Increasing production of natural rubber inareascontrolled by theAllies. Sri Lanka
(Ceylon) wasthe major remaining producer after the Japanese thrust into Southeast Asia, and its
output increased substantially. Attempts were also madeto increase production in Liberia, to buy wild
rubber inLatin America, and evento plant rubber producing cropssuch asguayuleintheUnited
States. Together, however, these efforts produced only small amounts. Imports of natural rubber
during the war (Table 3, column 1) remained well below prewar levels. Aslate as 1945 the United
Statesimported only 139 thousand long tons, about 30 percent of imports in the depression year
1935.

(3) Building synthetic rubber plants. Thetechnology for producing synthetic rubber, as noted
above, was available, but plants sufficient to supply the American markets did not exist. The

government launched a crash program to build new plants, financed through the Reconstruction

25



Finance Corporation, but no one could be sure how long it would taketo get the new plantsup and
running. The synthetic rubber program, however, proved asuccess, and was providing substantial
suppliesby the fourth quarter of 1943. In 1944, their first full year of operation, the United States
consumed 567 thousand long tons (Table 4, column 3), matching or exceeding consumption of rubber
of all typesin most prewar years. In 1945 the United States consumed 694 thousand long tons,
exceeding consumption in any prewar year.'

Asitturned out, the United Statesfinished thewar with stocksof rubber that wereadequate,
if barely so. Neverthel ess, the sense of urgency at the beginning of thewar wasjustified. Thelastline
of Table 3, *1943, isacounterfactual rateof consumptionwhichassumesthat the synthetic rubber
programwasableto deliver only 50 percent morerubber in 1943 thanin 1942, rather than the 10-
foldincreasethat actually occurred. Onthisplausibleassumption, and given maintenance of the
wartimerateof consumption of rubber, thestock of rubber on hand woul d havebeen exhausted.

(4) Conserving rubber. The military changed its specificationsto minimizethe use of rubber.
Civilian production was limited and supplies were rationed. Civilian rationing began, John Kenneth
Galbraith (1981, 152-56) tells us, with his order, issued immediately after Pearl Harbor, prohibiting
the sale of new automobiletires. His fear was that arush to buy the existing stock would leave dealer
shelvesempty. Shortly afterwards, a rationing system was introduced that allowed peoplein essential
occupations —doctors, police officers, and after apolitical dustup, ministers—to buy tires. A series of
ordersfrom the War Production Board prohibited the production of new tiresfor the civilian market
for thefirst nine months of 1942 (Wendt 1947, 216-17).

It istempting to view the prohibition of tire production for the civilian market and related

14. See Herbert and Bisio (1985) for adetailed history of the synthetic rubber program.
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orders asimportant in pushing theindustry into production for the military, but there was apull as well
as apush. Officia government orders prohibiting productionfor thecivilian market may have been
merely auseful excusefor producerswho wanted to break relationswith long-term customers and
concentrateon highly profitablemilitary contracts. One part of the pull story is easy to verify; profits of
thetirecompaniesrosesubstantially duringthewar. Netincomeof thetirecompaniesrosefrom $54
millionin 1940 (the best previous year was $51 million in 1927) to awartime record of $312 millionin
1943 (U.S. Department of Commerce 1950, 9). Thesefiguresarein nominal terms, but even if we
alow for the increase in the measured price level —the GDP deflator increased about 20 percent
between 1940 and 1943 (Historical Satistics, series Cal3) — and asubstantial margin for hidden
pricesincreases, it is clear that there was a strong incentiveto convert to war production.

(5) Increasing production and consumption of reclaim. Consumption of reclaim, which was
only about 0.3 percent of total consumption in 1939, when natural rubber prices werelow, roseto
nearly 40 percent of total consumption inthe key years 1943 and 1944. There was a precedent,
however, for heavy reliance on reclaim: aswewill see below, reclaim had played animportant rolein
the rubber budget in the 1920s.

Theflow of scrap rubber tothereclaimersfell precipitously after Pearl Harbor. Owners were
hoarding scrap on the reasonabl e specul ation that priceswould soon rise either because the Office of
Price Administration would beforced to raise legal maximum prices or because ways around controls
would be found. In response, the reclaimers, various government agencies, and the petroleum industry,
quickly reached an agreement to keep the reclaimers supplied by embarking on ahigh-profile scrap

drive. Thedrivelasted from June 15to July 10, 1942. It was conducted throughout with much fanfare.

15. The percentages were derived by dividing consumption fromreclaim (Table 3, column 4) by thesum
of consumptionfromnatural rubber, reclaim, and synthetic rubber (Table 3, columns2, 4, and 5).
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President Roosevelt announced theinitial plan for atwo-week drivein aradio address delivered on
June 12, 1942 (New York Times, June 13, 1942, p. 16). His address stressed, as might be expected,
that reclaimwould hel p tidethe country over until synthetic rubber becameavailable. It also stressed,
perhaps even more, the uncertainty about how much scrap was available. The only way to find out,
Roosevelt said, was "to get the used rubber in where it can stand up and be counted.” Once we know
how much used rubber isavailable, Roosevelt told hislisteners, "we will make our plans accordingly”
(New York Times, June 13, 1942, p. 16). There was an implicit warning here, and an implicit
incentive (from the point of view of business), to cooperate: if the scrap drive did not turn up much,
other measures, in particular gasolinerationing, which waswidely touted asaway of conserving
rubber, would have to be morerestrictive. Eric W. Johnston, the president of the U.S. Chambers of
Commerce, made thispoint in acircular letter urging his members to cooperate with the scrap rubber
drive: asuccessful drive would "weigh heavily against any compul sory conservation effortson the part
of thegovernment" (New York Times, June 13, 1942, p. 1). Toframeitinadlightly different way, the
president'stalk, although it explicitly assured the public that it was not about gasoline, wasin fact
paving the way for gasolinerationing (Goodwin 1994, 357).

Aswith the other drives, the response was striking: Americans sacrificed their worn out tires,
hot water bottles, rubber bands, and rubber duckies. Government officialsvied to show their
enthusiasm. The prominent New Dealer Harold I ckes, the Petroleum Administrator for War,
denounced "hoarders" and in awell-publicized contretemps ordered that the floor matsin the Interior
Department be scrapped. Unfortunately, it turned out that not al of them were histo donate. In the
end, the Public Buildings Administration, which did have custody, decided not to scrap some of the
more valuable mats (New York Times, July 3, 1942). A second problem was that the floor mats

probably contained alarge percentage of reclaim, and if so, the material reclaimed from them would
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be unsuitable except for making tires, the most important use of reclaim.*® According to some experts,
about the only thing you could make from rubber floor mats was more rubber floor mats (Wall Street
Journal, June 25, 1942, p.1).

Rubber was bought at apenny apound ($20 per short ton) by filling stations.*” The Rubber
Reserve, inturn, reimbursed the Oil companies at the rate of $25 per ton. Profits were donated to
charity. At the sametime, the major reclaimersentered into an agreement with the Rubber Reserveto
processthe scrap with al costsreimbursed by the Rubber Reserve, and again, with any profits to be
donated to charity. Many peopletreated apenny apound asatoken price and refused to takeit, a
way of underlining their patriotism. By historical standards, however, it was a high point-of-origin
pricefor scrap rubber, and thiswasimportant to people who madetheir living by collecting scrap.
Although exact figures are not avail able, one authority put the range of scrap pricesbetween 1915 and
1940 at $15 to $30 per short ton delivered-at-Akron, with the typica price around $20 per short ton
(Ball 1947, 150). Onereason for setting a high point-of-origin price for scrap may have been
recognition that incentives matter even in wartime. The high-point of origin price for scrap rubber may
have reflected the recognition that the aluminum drive had been spoiled in part by the decision to deny
the junk deal ers an adequate incentive. An editorial in Time Magazine for June 8, 1942 made
precisely thispoint. But priceincentivescould have been used to amuch greater extent. The same

article argued that the price of scrap rubber ought to be allowed to rise as high as $50 or $100 dollar

16. High quality reclaim could be used in combination with natural rubber to make tires. It was not
possible, however, to make satisfactory tiresentirely fromreclaim.

17. No one expected motoriststo turn in new tires at a penny a pound; there was alimit to what could be
expected from patriotism. New, unmounted tiresin the hands of the public weretreated separately: it
was required that they be sold to the government. They were paid for through the "Idle Tire Purchase
Program."”
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per ton.*® Thedecisionto control pricesof scrap rubber, and to rely on scrap drives, backed up by
subsidies paid by the Reconstruction Finance Corporation to the scrap brokers, rather than high prices
to bringinthescrap, waspartly the product of thetheory of inflation discussedinthe preceding
section. Priceincreasesin scrap rubber, policy makers believed, would produce increasesin the
prices of products made from rubber, and contribute to theincreasein the price level. The amount of
inflation passed throughto afinal product wouldbesmall if it was proportional totheshareof scrap
rubber inthefinal product. The Office of Price Administration, however, believed that inflation could
grow in an irrational, cancerousfashion, hence the need to clamp down on inflation at its source.

The drive produced approximately 400,000l ongtonsof scrap. Although somecriticismswere
made of the quality of the scrap procured, the oil industry took prideintheroleit dealers had played,
andintheresulting donationsto charity (Petroleum Industry War Council 1943). When the rubber
drive ended it wasthought likely that more rubber driveswould be undertaken, but thisdid not
happen. The Rubber Reserve maintained its buying price at $25 per short ton until May 1943 when it
lowered the price to $15 per short ton. This decision reflected the easing of the rubber situation,
especially in prospect, because of thesuccessof the synthetic rubber program. On January 1, 1944
the industry supplying scrap rubber to the reclaimers was returned to private hands.

Theinterest of the users of reclaimin promoting ascrap drive was straightforward: since they
bought at fixed prices, more scrap and hence morereclaim was better. Theinterest of the ail
companieswasindirect. Gasolinewasabundant inmost of thecountry, especially the Southwest, by
prewar standards, and therewaslittlereason on that account toration. Theexceptionwaspart of the

Northeast where suppliesbrought by seahad beeninterrupted by German submarineactivity. It was

18. Quoted in Wolf (1943, 56-7).
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widely believed, however, that gasoline rationing and low driving speedswere crucial for conserving
tires. The U.S. Special Committee to Study the Rubber Stuation (1942) —popularly known asthe
Baruch Report — after its chair, Bernard Baruch, head of the War IndustriesBoard in World War | —
pushed for nationwidegasolinerationing and a35 mile per hour speed limit to conservetires.” Thus,
by promoting scrap rubber collection theoil compani es hoped to increase the supply of rubber for
civiliantiresand limit the extent of gasolinerationing. Not only would gasoline rationing reduce
consumption and profitsduring thewar, it might al so accustom somedriversto get alongwithless
gasoline and spoil postwar markets.

The most baffling positions, on the surface, were those of the reclaimers who agreed to donate
their profitsto charity, and especially the major scrap brokers —four did most of the business —the
firmsthat bought scrap rubber from junk dealers, sorted it, and sold it to the reclaimers, who went
even further. An agreement between the Rubber Reserve Company, which became the sole buyer of
scrap, and the scrap brokers emphasi zed reimbursement only for costs (New York Times, Jul 14,
1942. p. 10). And ahistory of theindustry financed by one of the major scrap rubber brokers and
published in 1943 described the deal, as being on an "out-and-out no profit basis' (Wolf 1943, 58).
But it is understandable that the brokers would want at least to be seen asworking on a''no profit
basis." In the Aluminum drive undertaken in 1941, as noted above, Mayor LaGuardia had cut the junk
dealers out of the business while denouncing them as unpatriotic speculators. The scrap rubber
brokers wanted to avoid being placed in the same category, even if the public had devel oped some
grudging respect for junk men in the wake of the aluminum drive.

The scrap rubber brokers, however, did not succeed in avoiding the charge of profiteering.

Elliott E. Simpson, thecounsel for the House subcommitteeexpediting thescrap rubber drive, charged

19. The Report, although issued shortly after the Rubber drive reflected opinion at the time of thedrive.
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that the brokers had reaped "enormous profits' (New York Times, June 29, 1942. p. 8; July 13,
1942. p. 17). A case could be made that much of the scrap collected in the drive would turn out to be
of low quality (some of the floor mats I ckes was keen on scrapping) and costly to sort, so costs may
have been high. But it would be difficult now to determinewhether there were"excessive" profits, even
if it was possible to define the term.

Therubber drive and subsequent purchases of scrap by the Rubber Reserve brought in a
great deal of scrap, and production and consumption of reclaimwashigh duringthewar. But aswith
the other drives, the wartime experience needs to be put in perspective. Numbers suggesting that
thousands of peopl e contributed scrap, along and varied list of objectswere contributed, and
computations of the amount collected per person, do not tell us about the economic importance of
what was contributed. The key question is whether the driveincreased the supply of scrap and the
production of reclaim to levels substantially above what would have been available in a comparable
peacetime period.

A number of considerations suggest that by this standard the additional scrap made available
by the drive was relatively small. Oneindication that wartime consumption of reclaimwas close to
what might have been expected in peacetimein response to a strong market demand isthe capacity of
the reclaimers. The Baruch Report placed the capacity of the reclaimers at the time of the rubber
drive at 350 thousand long tons per year, assuming intense utilization. The Report, in line with its
theme of pushing every source of rubber to the maximum, called for a20 percent increase in the
capacity of theindustry, and production of 400 thousand long tonsin 1943. Theseprojectionswere
not met. Peak production was 303,991 long tonsin 1942 (Table 4, column 4) —an amount well within
the existing capacity of the prewar industry.

Figure 3 showsconsumption of reclaimed rubber from 1919to 1954 and atrend drawn
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through the peaksin 1928 (the last peak before the depression) and the peak in 1947 (thefirst
postwar peak). Although thewar period shows up asaperiod of high consumption the amounts do
not appear out of line with peacetime trends. Wartime consumption exceeds the peak-to-peak trend
inonly oneyear during thewar, 1943, and then only by 6.34 percent. The 1943 peak, moreover, was
only 2 percent above the peak in 1947, was 4 percent below the level reached in 1950, and was fully
17 percent below thelevel reached in 1951.%°

Consumption of reclaim, whichistheonly seriesavailable before 1940, differsfrom
production because of imports, exports, and additionsto and subtractions from stocks. The use of the
consumption figures, however, doesnot poseamajor problem. The practicein the reclaim industry
wasto maintainrelatively low inventoriesof unprocessed and processed scrap. During 1942-1945
stocks of reclaim on hand at the end of the year averaged less than 2 months consumption, and
importsand exportswere negligible. The Rubber Reservereported theresultsof itsoperationsin
1945 (U.S. Rubber Reserve Company 1945, 57). All told it purchased 990,944 |ong tons of scrap
and sold 828,288 to reclaimers. Thus, about 18 percent failed to go through the reclaiming mills,
although some of thiswas of low quality and some was purchased after the rubber situation eased.

Productionfigures, as we noted, are available beginning in 1940. The wartime peak for
production occurred in 1942, when it reached alevel 10.3 percent abovethelevel in 1940. By 1949,
however, current production exceeded the wartime peak by 2.9 percent, and in 1950 production
exceeded the wartime peak by 18.5 percent (Table 4, column 4). The production figures, like the

consumptionfigures, suggest that the accomplishments of thereclaiming industry during the war years

20. The latter were war years — the Korean War began in June 1950 — but patriotic pressuresto salvage
scrap were probably much lessimportant than in World War |1 because synthetic rubber was now a
reality, and because natural rubber producing areaswerenotimmediately in danger.
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were not far above what might have occurred in prosperous peacetime yearsin which access to
imported rubber wasrestricted.

AsFigure 3 shows, there was also a surge in the consumption of reclaim during the 1920s.
This episode deserves a closer ook becauseit provides another way to get a sense of what would
have happened during the World War 11 if the United States had relied more on the market and less
on patriotism to get in the scrap. Thetroublesintherubber industry inthe 1920sare usually
associated with the Stevenson Restriction Plan. # The goal of the Plan, which became British law on
November 1, 1922, wasto boost raw rubber pricesby limiting exports from British plantationsin
Malaysia (Malaya) and Sri Lanka. It was aresponse to depressed rubber pricesthat growers had
tried to counteract unsuccessfully with voluntary restriction plans. The Planimposed aprohibitive
export tax when plantersexported morethan 60 percent of theamount soldintheyear ending
October 31, 1920. Theallowable percent could beraised or lowered by 5 percent based onascale
tied to the London price of crude rubber. Prices sagged during thefirst years under the Plan and the
amount that could be exported beforethe prohibitivetax kickedinwaslowered. However, in 1925
heavy demand for rubber produced by theintroduction of the rubber-intensive balloon tireran into a
supply restricted (at | east to some degree) by the Stevenson Plan and theresult wasa dramatic
increasein raw rubber prices (Figure 4).

Politicians and business|eadersdid invoke patriotism during the period of high rubber pricesin
the 1920s, so we do not have acompl etely patriotism-free comparison with thewar years. The
Stevenson Plan outraged Harvey Firestone, and his company's adverti sements declared that "America

Should ProduceitsOwn Rubber." Firestonelobbied his fellow Ohioan, President Warren G. Harding,

21. The Stevenson Plan is describedin Knorr (1945), M cFadyean (1944), and Whittlesey (1931).
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for government support for Americanrubber plantationsinthe WesternHemisphere. Enthusiasm
waned, however, whenraw rubber pricesretreatedin 1922 and 1923. But therapidincrease of
pricesin 1925 led to new callsfor a national response. In December 1925 Secretary of Commerce
Herbert Hoover appeal edto the publicandtothemanufacturersfor cooperationin beating back high
rubber pricesthrough conservationand the creation of independent American supplies. Inevitably,
Congresslaunched and investigation of "The Means and Methods of Control of Production and
Export of Crude Rubber.” When natural rubber pricesbrokein February 1926, Hoover took credit
(New York Times, February 16, 1926, p. 21).% The patriotic appealsof Hoover and other leaders
for conservation may have motivated some peopleto turnin their scrap. Nevertheless, it seems
unlikely that in the 1920s patriotism could have functioned on the same scale asin World War |1
because there was no threat to the nation's safety in the 1920s. Indeed, many people viewed Hoover's
actionsasgrandstanding designed toimprovehisprospectsfor theWhiteHouse.

Figure 4, which shows the annual real prices of natural rubber and reclaim from 1919 to 1947,
puts the price gyrations of the 1920sinto along-term perspective. The picture is dramatic —a sharp
increaseinthepriceof raw rubber inthe 1920s produced asharp increaseinthedemand for
reclaimed rubber, but a much smaller increasein the price of reclaimed rubber. Evidently, the supply
of reclaim proved highly elastic. During the early thirtiesthe price of raw rubber tumbled and at itslow
point was about equal to the price of reclaim. During World War 11, however, the price of raw rubber
and the price of reclaim both fell inreal terms. Thiswasthe result of the limits placed on the prices of

raw rubber and reclaim by the Office of Price Administration. Aswith steel, there were some hidden

22. Most sources attribute the ultimate failure of the Stevenson Plan, which wasterminated on
November 1, 1928, to the effectiveness of the scrap drive, smuggling, and most important, therapid
growth of output in Indonesia (the Netherlands East Indies).
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priceincreases. money paid to "expediters,” for example, to get supplies of rubber, and there were
substantial subsidies paid by the government to the collectors of scrap and the producers of reclaim.
Aswith stedl, the official wartime prices may be misleading, particularly in the latter part of the war.

Theamount of reclaim consumed annually during the World War 11 washigher than during the
1920s, but the available stock of discarded rubber —the "scrap heap” — was also larger, smply
becausetherubber industry had grown substantially between the 1920s and the 1930s despite the
depression (Table 4, column 2).2 Tojudgewhether wartime patriotism made abig difference, we
need to measurethe amount of rubber reclaimed rel ativeto the scrap heap. Unfortunately, estimates of
the scrap heap made at the beginning of thewar differed widely: from 300,000 long tonsto 2,000,000
longtons. Inorder to comparethetwo periods| have made my own estimate of the scrap heap based
on the figuresfor consumption of natural rubber, which would seem to be the most reliable starting
point. The assumptionswere: (1) that products made from natural rubber, such astires, were normally
scrapped after three years,® (2) that 75 percent of the original rubber wasavailablefor reclaiminthe
first year after scrapping, (3) that any rubber not reclaimed deteriorated another 25 percent each year
that it remained in the scrap heap, and (4) that scrapping at one half thenormal ratetook placein
1942 and 1943.%> These assumptionswere chosen to produce estimates of the annual amount

scrapped that arecloseto estimatesmadeby expertsduring thewar, and estimatesof thescrap heap

23. There wasa so sometechnological progressinthereclaimingindustry — some of it stimulated by the
high pricesfor reclaim in the 1920s — that made reclaiming abetter substitute for importing raw rubber in
World War Il.

24. This might appear to be ahigh rate of scrapping. But tire mileage seemsto have been much lower
before World War 11. Davis(1931) discussesthelow mileagefor tiresbuilt beforetheimprovementsin
the highway system and theintroduction of the balloon tireinthe 1920s. Although not strictly accuratel
also assumed that reclaimed rubber was not reclaimed.

25. The last assumption reflectstheideathat motoriststried to keep the existing stock of tiresrunning as
long as possible during the dark days of thewar.
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that fall inthe middle of therange of estimates madeduring thewar (Ball 1947, 148).

Figure 5 shows consumption of reclaim in each year asapercentage of this estimate of the
scrap heap. The Figure suggests that the rate of consumption of scrap during World War 11 was
similar to what had occurred during the period of high consumptioninthe 1920s. Admittedly, any
attempt to infer the size of the"scrap heap” is highly speculative. | tried avariety of measures, based
on different assumptionsabout how fast products made from natural rubber were scrapped and how
fast these products deteriorated oncethey entered the scrap heap, and the results were similar. The
simplefact isthat production from raw rubber inthelate 1930s was higher than in the early 1920s and
the use of reclaim was much lower. As aresult, most measures of the scrap heap that depend on
recent past productionfrom natural rubber produce rates of consumption during the war, measured as
percentages of the scrap heap, similar to rates of consumption during the 1920s.

The peak-to-peak trend line and the comparison with the 1920s are the simplest ways to get
at what would have happened in a peacetime boom during the 1940s. To get an alternative that is
somewhat |ess dependent on subjectivejudgments, | regressed consumption of reclaim on lagged
valuesof reclaimand contemporaneousandlagged val uesof industrial productionandthencompared
actual and predicted valuesduringthewar. Industrial productionwasincluded asaproxy for demand.
Asl| noted in the case of steel, industrial productionisnot ideal because the structure of demand
changed dramatically during the war, but it appears to be the best alternative available becauseitis
likely to capture some of thetilt in production toward theindustrial sector. | did not include prices
because, as discussed above, controlsdistorted prices. In effect, the regression is areduced form that
assumes that price responses (of the own price of reclaim and the prices of close substitutes), to
determinants of demand and supply were "normal” during the war years. This assumption biases the

exerciseinfavor of finding an effect from patriotism because it makes no special allowancefor the
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increases inthepricesof raw rubber and reclaim that would have occurredin apeacetimeeconomy in
which priceswere | eft free, and the supply of natural rubber wasdrastically reduced.

| began simply with contemporaneousindustrial productionand then added|agged val uesof
industrial productionandlagged val uesof consumption of reclaimaslong asthey entered significantly.
| alsoincluded dummy variablesfor 1942, 1943, and 1944, the years when a patriotic effect might
have been operating. Theresultsare shownin Table5, part A. Only the 1943 dummy is positive.
Althoughthe coefficient is not statistically significant, it does show excess consumption of about
12,800 tons, an increase of 4.57 percent. | examined equationswith up to six lags even though the
coefficients on the additional lags werenot significant, but additional lagsdid not improvethefit of the
equation, or alter the conclusionswith respect to thewar years. | also estimated the equation in natural
logarithms. Again, the only war year with apositive coefficient was 1943, and the coefficient, although
again not significant, indicated an even smaller effect, 0.8 percent.

Since severd tests, such as an Augmented Dickey-Fuller, showed that there could be unit
rootsinthereclaim and industrial production series when measured inlevels, | also estimated the
equationinfirst differences, following the same procedure for establishing thelag length. Table 5, Part
B shows the results. The main findings of interest here are similar to those that emerge from Part A: the
dummy variablesfor 1942, 1943, and 1944 do not show reveal astrong positive effect from
patriotism. Infact, the coefficients were negative — the sign was aways the opposite of what we would
expect if patriotism made additional suppliesavailable. Only the 1944 coefficient, however, was

significant. % | also estimated the equation after taking first differencesof thenatural logarithmsof the

26. Inthisregression the actual increasein consumption of reclaim did exceed the static forecast by
about 10.5 percent in 1941. Although there was a good deal of concern about the rubber situationin
1941, the drive, and the appeal s to patriotism, came in the summer of 1942, so it would be hard to
attribute the surgein 1941 to patriotism.
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variables. Again all the coefficients on the wartime dummies were negative, although in this case none
were significant. The safest conclusion, from the regression estimates, because it is consistent with the
other evidence, is that any additional amounts of scrap rubber produced by the patriotic drive over
and above what would have been forthcoming in a prosperous peacetime period in which the supply

of natural rubber was compromised, at best, must have been relatively small.

VIl. What Can We Salvage from the Salvage Drives?

Enthusiastic stories about the scrap drives of World War 11 might lead oneto believethat the
drives had an important impact on the supply of raw materials. Thiswas not the case. To be sure, the
iron and steel drive and the rubber drive may have made some additional suppliesavailable, but the
additional amountswere of amuch smaller order of magnitudethan popular storiesabout the drives
might suggest. Historiansoften describethescrap drivesasif themobilization of largeamountsof
scrap was unique to thewar. Scrap collection, on the contrary, was an ancient, honorable, and
efficient businessthat functionedin peaceaswell aswar. Theamount of iron and steel salvagedin
1942 wasonly 9 percent abovetheamount salvagedin 1937, the prewar peak. By 1950 more iron
and steel scrap wasbeing processed than duringany year inWorld War 11. Theamount processed
during the war never rose above the peak-to-peak trend. The wartime rubber drive was similar to the
drivethat occurred inthe 1920s asaresult of a sharp run-up in natural rubber prices. By 1950 more
rubber scrap was being processed than during any year in World War 11. In only one year, 1943, did
consumption of reclaim rise above the peak-to-peak trend, and then only by asmall amount. Thisand

other evidence discussed above shows that the scrap drives did not push collections to unprecedented
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heights.’

The patriotism that surrounded the drives, moreover, did not erase the importance of
conventional economicincentives. The aluminum drive suffered because the junk dealerswere
excluded. Therubber drivewasmoreeffective becausethislessonwaslearned, and the traditional
brokerswere brought into the program. The fat salvage program was unnecessary, the product of
special interests seeking away around price controlsand rationing. Thelack of adequate price
incentivescomplicatedtheironand steel scrap driveand madeitlesseffectivethanit otherwisewould
have been.

To be sure, the political and psychological effects of the drives, as many historians have
argued, may have been important. The prewar aluminum drive may have solidified support for active
U.S. involvement. And the wartime drives gave Americans on the homefront aconcrete way to
display their support for the war. Parents, moreover, could allay the anxieties of their children (and
themselves) by providing concrete waysthat children (and adults) could participate in the war effort
(Kirk 1995). Weshould note, however, that historianscel ebrate Roosevelt'suse of thedrivesto
influence public opinion partly because they approve of hisend purposes. Suppose, to take one
example, that during alater less popular war apresident had launched a"fat salvage" campaign that, as
inWorld War 11, was ostensibly about providing araw material to make bombs, but in fact was about
providing araw material to make soap so that makers of soap could avoid rationing. Would historians
of thislater less popular war belikely to praisethe campaign asabrilliant way of mobilizing public

opinion, or would they bemorelikely to condemnit asacynical attempt to deceivethe publicand

27. Strasser (1999, 262) focused on the social dimensions of thedrivesand did not offer any explicit data
on the quantity of scrap collected. However, shea so concluded that "industrial salvagewassimply of
much greater significance: more materials could be collected more efficiently.”
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benefit private interests?

Whatever the psychological effectsof thedrives, theeconomic effects were limited. Rather
than demonstrating the importance of non-pecuniary motives and non-market means of production,
thesalvagedrivesdemonstratethelimited ability of patriotismand community spirittoovercome
technical constraints or the tendency of individuals and interest groupsto respond to economic

incentives.
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Figure 1

Purchases of Iron and Steel Scrap
Gross Tons, 1935-1953
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Sources. Total: Table 1, column 2. Net exports: Table 1, column 3 —column 4.
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Steel Scrap Prices
1929-1953
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Sources. Nominal: Table 1, column 5. Real: Thenominal pricein dollars per ton was deflated by the GDP deflator (Historical Statistics 2006,
series CA13) and set equal to the nominal pricein 1929.
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Consumptian of Reclaimed Rubber
~ Long Tons, 1919-1954
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Sources. Consumption of Reclaimed Rubber: Table 4, column 1.
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Figure 4
The Real Prices of Natural and Reclaimed Rubber, 1920-1947
80 Cents per pound in 1929 dollars
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Sources. Pricesof natural rubber and reclaimed rubber arefrom Table 4, columns (5) and (6). The nominal priceswere deflated by the GDP
deflator (Historical Satistics 2006, series CA13). The GDP deflator would seemto bethe most relevant series, of thosereadily available, to
the decisionsbeing undertaken by thetire companiesand other industrial users of rubber.
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Figure 5

Consumption of Reclaim Relative to the "Scrap Heap," 1919-54

Percent
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Sources. Consumption of Reclaimed Rubber: Table4, column 1. See the text for the computation of the scrap heap.
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Poster 1: "Farm Scrap Builds Tanks & Guns:"
http://www.library.northwestern.edu/govpub/collections/wwii- posters/img/ww1646- 65, accessed June
28, 2007.

" FARM SCRAP BUILDS

TANKS:GUNS
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Poster 2. Library of Congress. http://hdl.loc.gov/loc.pnp/cph.3g01669, accessed June8, 2007.

'YOUR SCRAP

... brought it down
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Poster 3. "Save Waste Fats' by Henry Koerner. New Hampshire State Library.
http://www.nh.gov/ww2/ww14.html. Accessed July 29, 2008.

TAKE THEM TO YOUR MEAT DEALER
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http://www.nh.gov/ww2/ww14.html. Accessed July 29
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1934

Table 1. Consumption of Iron and Steel Scrap, 1910-1953.

Consumption

(InHouse)

Long Tons

ks
13,100,000

12,100,000
16,100,000
15,300,000
12,200,000
18,600,000
23,400,000
26,800,000
25,400,000
20,700,000
26,000,000
12,400,000
23,700,000
27,000,000
26,200,000
30,700,000
32,200,000
30,700,000
34,000,000
37,600,000
26,600,000
18,300,000
10,000,000
17,400,000
18,800,000

Consumption
(Purchased)

Long Tons

2°
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Exports

Long Tons

@)
25,825
77,918

105,965
94,429
33,134
79,361

212,765

145,574
2,160
27,275

219,250
37,592
67,784
65,980
97,748
82,573
104,838

239,209

516,148

557,044

358,649
136,125

227,522

773,406

1,835,170

50

Imports

Long Tons

)
72,764
17,272
23,612
44,154
34,839
79,982

116,039

180,034
63,730

177,293

140,645
41,469
142,969
162,066
66,841
99,815
86,725
60,207
63,314
90,479
27,482
16,279
9,775
56,133
44,421

Price

No. 1

Heavy
Melting Steel
Scrap
Dollars per
Long Ton

5°
NA
NA

NA
NA
NA
NA
NA
NA

$28.76
17.89
23.71
12.61
15.83
19.05
17.15
17.12
15.48
14.00
14.29
16.30
13.48
9.8
7.54
9.47
11.07



Table 1. Consumption of Iron and Steel Scrap, 1910-1953.

Consumption ~ Consumption Exports Imports Price
(InHouse) (Purchased) No. 1
Heavy
Melting Steel
Scrap
1935 13,346,752 13,068,578 2,103,959 64,768 11.85
1936 18,901,389 17,456,744 1,936,132 142,245 14.83
1937 19,871,033 18,135,239 4,092,590 81,640 18.03
1938 11,321,341 10,023,593 3,003,523 24,451 1354
1939 17,519,550 14,914,857 3,577,427 42,125 16.39
1940 22,364,030 17,394,597 2,820,789 18,578 18.76
1941 30,272,035 22,599,622 792,760 86,684 19.50
1942 29,579,797 24,228,374 126,473 112,365 19.17
1943 31,283,116 23,762,379 48,957 147,601 19.17
1944 31,631,437 23,145,723 82,329 114,504 18.55
1945 27,643,486 22,527,126 73,262 59,385 19.15
1946 23,334,073 20,848,167 126,426 51,519 20.28
1947 28,195,000 26,148,000 152,078 63,108 36.65
1948 28,946,000 29,057,000 189,459 429,218 41.66
1949 26,041,000 22,475,000 266,603 1,018,182 27.56
1950 32,095,000 29,402,000 194,114 660,260 34.75
1951 34,693,521 33,813,709 196,219 339,404 43.15
1952 31,104,280 30,523,508 300,440 128,841 41.79
1953 37,411,159 31,614,817 265,985 153,722 39.52

*Total through 1934, In House thereafter.

bThe sum of column’'s (1) and (2) is the same as the United States Geological Survey's "Apparent
Consumption" when both series are available (starting in 1935), except for differences resulting from
rounding (U.S. Geological Survey 2005).

‘Delivered at Pittsburgh, Philadel phia, and Chicago.
Source. Barringer (1954, 133, 135).
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Table 2. Determinants of the Consumption of Iron and Steel Scrap, 1910-53.

Part A —Levels
Variable Coefficient Std. Error t-Statistic Prob.

C 343,3408.0 1,315,697. 2.609574 0.0131
STEELSCRAP(-1) 0.434 0.126311 3.43826 0.0015
IP 149,149.8 13,333.3 11.18623 0.0000
IP(-1) -98,716.20.0 18,289.8 -5.39734 0.0000
1942 -2,491,125.0 3,722,807.0 -0.66915 0.5077
1943 -10,816,733.0 3,750,454.0 -2.88411 0.0066
1944 -8,019,789.0 3,600,417.0 -2.22746 0.0323
R-squared 0.965 Mean dependent var 34,160,302
Adjusted R-squared 0.960 S.D. dependent var 16,793,702
Log likelihood -703.6006 F-dtatistic 167.0401
Durbin-Watson stat 1797131  Prob(F-dttistic) 0.000000

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.477783  Prob. F(4,20) 0.751740
Obs* R-squared 2423356  Prob. Chi-Square(4) 0.658411
Part B —First Differences

Coefficient Std. Error t-Statistic Prob.

C -664850.8 757261.5 -0.877967 0.3872
ASTEELSCRAP(-1) -0.274926 0.164948 -1.666744 0.1063
ASTEELSCRAP(-2) -0.248061 0.164146 -1.511218 0.1416
ASTEELSCRAP(-3) -0.343551 0.155284 -2.212397 0.0350

A(IP) 161178.6 17804.19 9.052846 0.0000
AIP(-1) 35179.88 31312.33 1.123515 0.2704
AIP(-2) 17559.96 29590.36 0.593435 0.5575
AIP(-3) 56285.77 27578.75 2.040911 0.0505

1942 -5724451. 4656669. -1.229302 0.2288

1943 -14583863 4805698. -3.034702 0.0050

1944 -10965298 5202546. -2.107679 0.0438

R-squared 0.783816 Mean dependent var 1343149.
Adjusted R-squared 0.709270  S.D. dependent var 7381682.
Log likelihood 459E+14 F-datistic 10.51451
Durbin-Watson stat 1.816695 Prob(F-statistic) 0.000000
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.346106 Prob. F(4,20) 0.280744
Obs* R-squared 7.088402  Prob. Chi-Square(4) 0.131290
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Table 3. The U.S. Rubber Budget, 1935-1945
(1000s of long tons[2,240 pounds])

Imports Consumption  End of Consumption  Consumption
Natural Natural Y ear Reclaim Synthetic
Rubber Rubber Stocks Rubber
Natural
Rubber?
) ) 3 (4) ®)
1935 467 492 312 (7.6)° 118 (19%)° 0.2
1936 487 575 223 (4.7) 142 (20) 0.3
1937 598 544 262 (5.8) 162 (23) 0.5
1938 409 438 231 (6.3) 121 (22) 1.0
1939 497 592 125 (2.5) 170 (22) 1.9
1940 815 649 289 (5.3) 190 (23) 2.9
1941 1024 775 533 (8.3) 251 (24) 6.3
1942 277 377 422 (13.4) 255 (39) 17.6
1943 52 318 139 (5.3) 291 (37) 170.9
1944 107 144 96 (8.0) 251 (26) 566.6
1945 139 105 45 (5.1) 241 (23) 693.5
*1943 52 462 -6 2901 26.4

*The changein end of year stocks can differ fromimportsless consumption because of re-exports
and for some other minor reasons.

"The term in parentheses is the stock in months of consumption at the current rate.
‘Thetermin parentheses is consumption of reclaim asapercent of thetotal.

Source. Feis(1947, 311). Theimport figures are the same asin Historical Statistics (2006, series
U302).
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Table 4. Consumption, Production, and the Price of Reclaimed Rubber, and Related Data, 1919-
1954,

Consumption of Rubber Production Price of Rubber
(Long Tons) (TLo%ns%] (Cents Per Pound)

Reclaimed Natural Synthetic  Reclaimed Natural Reclaimed®
1) ) 3 (4) (5) (6)

1919 73500 215,000 0 NA 48.7 16.2
1920 75300 206,000 0 NA 36.3 15.5
1921 41,400 177,800 0 NA 16.4 11.3
1922 54,500 301,500 0 NA 17.5 9.1
1923 69,500 319,400 0 NA 295 9.6
1924 76,100 328,800 0 NA 26.2 9.0
1925 137,100 388,500 0 NA 725 10.1
1926 164,500 366,200 0 NA 485 11.7
1927 189,500 373,000 0 NA 37.7 9.4
1928 223000 437,000 0 NA 225 8.3
1929 212,700 467,400 0 NA 20.6 8.0
1930 153,500 376,000 0 NA 12.0 6.8
1931 123,000 355,200 0 NA 6.2 55
1932 77500 336,700 0 NA 35 4.1
1933 85000 412,400 0 NA 6.0 45
1934 100,900 462,500 0 NA 13.9 5.2
1935 117,500 491,500 200 NA 13.4 5.3
1936 141,500 575,000 300 NA 16.4 5.3
1937 162,000 543,600 500 NA 19.4 6.1
1938 120,800 438,000 1,000 NA 14.6 6.1
1939 170,000 592,000 1,900 NA 15.6 6.0
1940 190,200 648,500 2,900 274,202 20.1 6.0
1941 251,231 775,000 6,300 285,114 22.4 6.3
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Table 4. Consumption, Production, and the Price of Reclaimed Rubber, and Related Data, 1919-
1954,

Consumption of Rubber Production Price of Rubber
(Long Tons) (TLo%ns%] (Cents Per Pound)

Reclaimed Natural Synthetic  Reclaimed Natural Reclaimed®
1) ) 3 (4) (5) (6)

1942 254,820 376,800 17,600 303,991 22.5 6.5
1943 291,082 317,600 170,900 260,607 22.5 6.5
1944 251,083 144,100 566,600 243,309 22.5 6.6
1945 241,036 105,400 693,500 295,612 22.5 7.0
1946 275,400 277,600 761,700 291,395 22.5 7.3
1947 288,395 562,661 559,666 266,861 20.8 8.0°
1948 261,113 627,332 430,618 224,029 22.0 NAP
1949 222,679 574,522 397,139 313,006 17.6 NAP
1950 303,733 720,268 512,579 365,933 41.2 NAP
1951 346,121 454,015 748,650 273,386 57.7 NAP
1952 280,002 453,846 787,454 295,550 334 NA
1953 285,050 553,473 771,806 257,088 24.2 NA
1954 249,049 596,285 620,223 274,202 23.6 NA
¥irst Quality.

®AccordingtotheU.S. National Production Authority (1950, p. X-4), the price of first gradetire
reclaim rose from 8 centsin 1947, "to 9 centsin June 1950, and to 10 1/2 centsin September
1950, whereit remained during thefirst half of 1951."

Sources. Consumption. 1919-1946: (Ball 1947, 204-05); 1947-1954: (U.S. Department of

Commerce 1954, 21, table 13). Prices 1919-1946: (Ball 1947, 206-07); 1947-54, natura only,
(U.S. Department of Commerce, 1955, 11, table4).
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Table 5. Determinantsof the Consumption of Reclaimed Rubber, 1922-54

Dependent Variable: Reclaim

Variable
C
RECLAIM(-1)
RECLAIM(-2)
P
IP(-1)
IP(-2)
1942
1943
1944

R-squared
Adjusted R-squared
Log likelihood
Durbin-Watson stat

Breusch-Godfrey Serial Correlation LM Test:

F-datistic
Obs* R-squared

C
ARECLAIM(-1)
ARECLAIM(-2)
AP
AIP(-1)
A1P(-2)
1942
1943
1944

R-squared
Adjusted R-squared
S.E. of regression
Durbin-Watson stat

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
Obs* R-sguared

Part A —Levels
Coefficient  Std. Error t-Statistic
16952.03 12346.44 1.373030
0.885906 0.174271 5.083500
-0.354995 0.178105 -1.993181
5596.542 1407.204 3.977066
-7,011.596  2133.495 -3.286437
4,028.217 1647.816 2.444579
-61,74.551  30186.42 -0.204547
12,794.08 31486.13 0.406340
-42,857.58 30707.63 -1.395666
0.904632 Mean dependent var
0.872843  S.D. dependent var
-380.3048 F-datistic
1.609342 Prob(F-satistic)
1.392266 Prob. F(4,20)
7.187558  Prob. Chi-Square(4)
Part B —First Differences
1197.910 5337.789 0.224421
0.259137 0.170854 1516718
-0.375013 0.169725  -2.209528
7406.538 1554.208 4.765473
-3813.767 1676.282 -2.275134
5126.820 1788.298 2.866872
-38953.31 31014.03  -1.255990
-21918.98 33242.77  -0.659361
-76199.10 32356.37  -2.354995
0.569587 Mean dependent var
0.426116 S.D. dependent var
27629.11 Akakeinfocriterion
1.751119 Prob(F-datistic)
5.066774 Prob. F(4,20)
16.60945  Prob. Chi-Square(4)
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Prob.

0.1824
0.0000
0.0577
0.0006
0.0031
0.0222
0.8397
0.6881
0.1756

193037.6
80486.25
31.98094
0.000000

0.272466
0.126302

0.8243
0.1424
0.0369
0.0001
0.0321
0.0085
0.2212
0.5159
0.0270

6292.394
36471.62
23.56452
0.003712

0.005512
0.002301
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