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Preface 

PETROLEUM and steel occupy positions of high strategic im
portance in the organization of a modem economy. They 
prO\'ide a substantial proportion of the power. the lubri
cants. and the material instruments of modem industrial 
life. Both industries came to positions of ascendancy in the 
United States in the late nineteenth and early twentieth 
centuries. and each has placed a deep impress on the indus
trial organization and on the social and economic life of 
our time. 

The markets through which the products of the petro
leum and steel industries are distributed provide labora· 
tories of special interest to students of prices. Here are found 
a diversity of distributive devices. Here there are flexible 
prices. sticky prices. rigid prices. prices reflecting various 
shades and degrees of competition. The attributes of the 
contemporary price system may be examined in the markets 
to which these two industries cater; their price problems 
are those of modem business enterprise. 

The reports that make up the present publication. num
ber three of the series growing out of the activities of the 
Conference on Price Research. deal with these problems. 
The committees on price research in the petroleum and steel 
industries have been concerned with the definition of prob
lems and the outlining of promising investigations. rather 

ix 



X PREFACE 

than with substantive research. Each committee has deemed 
it desirable, however, to present an account of those operat
ing characteristics of industry that affect pricing procedures, 
and to appraise the factual record riow available to students 
of prices. A background is thus provided for the sections 
that outline research opportunities. These opportunities 
invite investigations of interest to both industrialists and 
economists. A successful study of the efficacy of oil and gas
oline prices as regulators of the flow of investment and of 
the rate of ·operation of the petroleum industry, a study 
outlined by Dr. ·Watkins' committee, would have wide sig
nificance. An examination of the competitive repercussions 
of the elimimltion of inter-basing point price differentials 
and the establishment of new basing points in the steel 
industry, one of the enterprises proposed by Dr. Stratton's 
committee, would illuminate a score of vexing issues cen
tering about the distribution of the products of heavy indus
tries today. Not all the troubles of modern industrialism are 
rooted in prices, but the study of price policies, pricing 
procedures, and cost-price relations provides an approach to 
some of the most critical issues of the day. The two reports 
here presented constitute guides to such study. 

These reports and those of other committees of the Con
ference on Price Research are products of voluntary and 
generous cooperation on t!te part of the committee mem
bers. Representatives of industry, of government, and of aca
demic institutions have given time and energy to the task of 
outlining research that might clarify the problems faced by 
industry and contribute to realistic economic thought. In 
expressing appreciation of this generous participation in an 
arduous enterprise, the Conference on Price Research be
lieve that they may justly speak for all who are concerned 
with the advancement of American economics. 

FREDERICK C. MILLS, CHAIRMAN 
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I 

OBJECTIVES OF THE COMMITTEE AND 
SCOPE OF THE REPORT 

THE purpo~ of this report is to explore the possibilities 
for research on prices in the iron and steel industry. To 
accomplish this end the Committee worked toward the 
following objectives: 

I) To describe briefly the economic characteristics of 
the industry that affect price research; 

2) To survey certain of the more important sources of 
statistical data available to research workers in this field; 

3) To fonnulate a research program. indicate specific 
projects that seem important and feasible. and suggest ele
mt"nts of a wider program that will stimulate the industry. 
individuals. universities. research bureaus. and appropriate 
governmental agencies to undertake studies designed to 
provide a better understanding of pricing problems in this 
industry. 

A definithoe and detailed program for research cannot be 
set forth in advance. As a research project develops the 
original program must be adjusted to the needs revealed 
by the preliminary findings. Progress will be tenninated in 
certain areas by unforeseen obstacles. while promising vistas 
may open up in other areas not originally contemplated. 
Consequently. the Cbmmittee has not attempted to draw up 
complete specifications for research. 

The first step is to study actual price patterns and price 
relationships. By grouping iron and steel products relevant 
classifications can be studied with a view to determining: 
(I) the manner in which prices are quoted. i.e .• f.o.b. mill 
or at a basing point. with or without extras. nau"re and 
composition of tariff additions; (2) the behavior of prices 
over time; (3) price differentials among geographical areas; 
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4 PART ONE 

(4) price, differentials among product groups; (5) price 
differentials based on the character of the marketin'g agency, 
i.e., direct mill sales, jobber sales, warehouse sales, etc. 
S.uch a study would be primarily des~riptive. Research of 
this general character is an essential preliminary to an 
interpretative analysis. This descriptive work should be sup
plemented by study of the pricing policies of producers, and 
of the price structure of the industry as affected by these 
policies. For under the conditions of imperfect competition 
that prevail in the steel industry, and in other industries, 
manufacturers do not produce goods without reference to 
.the effect upon prices of their own actions in the market. 
In this report pricing policy means any rule or practice 
followed by 1 selle. individually, or by a group of sellers, 
observing a common practice either by explicit agreement 
or by established custom. Policies in respect of 'prices and 
price differentials are made effective by sellers through such 
market 'Control as they are able to exercise because of their 
relative importance 'in a market or markets. The term price 
policy take5 into account, also, the concessions made to 
buyers as a result of imperfections in the market for steel 
products. PriCe! structure means here the complex of prices 
of related products at a given time for different geographical 
districts, marketing agencies, and conditions of sale. The 
price structure is the resultant of all the forces determining 
prices, among which are the pricing policies of sellers. 

In its interpretation of the mandate to formulate a pro
gram of research, the Committee has taken the view that 
the specific projects will be concerned with the present and 
past price structure of the industry and with the pricing 
policies and other factors that determine it. The initial 
task is to study existing price pheno,mena. Chapter II there~ 
fore describes some of the technical conditions and eco
nomic characteristics of the iron and steel ind!lstry that 
bear on price behavior. No attempt is made to present an 
exhaustive discussion of the economic characteristics of 
the industry.., 

The present state of data in the iron and steel industry 
. ~. 



THE IRON AND STEEL INDUSTRY 5 
mak~s fruitful reSearch on many price problems impossible. 
Reliabl~ information concerning certain overhead costs is 
~specially difficult to, obtain. In the course of many mergers 
and reorganizations in this industry (as in many others) 
nominal capital may have long ago parted mathematical 
company with original costs. most conspicuously so in the 
case of such natural resources as ore deposits and coal mines. 
For these several reasons research may not be based upon 
the assumption that costs are to be accurately ascertained. 

Even if cost da-ta were available. the significance of cost 
analysis would be limited by the arbitrary character of allo
cations of joint and common costs. Byproducts appear at 
almost every stage of production; for example. gas. coal 
tar. ammonium sulphate. coke in the byproduct coke oven; 
flue ga~ and slag in the blast furnace. Blast furnaces and 
open-hearth furnaces are used to produce many different 
commodities; even rolling equipment is often non-special
ized. The continuous mill may roll sheets. strip, blick.plate 
for tinning, the lighter gauges of plate; and the wider sizes 
of skelp. Since probably no two mills produce the same 
combination of products in the same proportions. and the 
allocation of joint costs inevitably involves arbitrary deci
sions. accounting costs are unlikely to be comparable. 
Engineering rather than accounting costs may therefore be 
of central concern to the investigator. Nominal price quota
tions. moreover. have a varying and problematic relation
ship to actual prices. Problems of this type are discussed in 
Chapter III, where important primary sources of data for 
price research in this industry are catalogued and appraised. 

A program of proposed research is outlined in Chapters 
IV-VI. In Chapter IV specific research projects that seem 
feasible on the basis of the data available and the degree of 
co-operation to be expected from the industry are discussed. 
This list is restricted somewhat in Chapter V. which deals 
with a limited number of projects that seem particularly 
important. In Chapter VI the Committee sets fort~ a gen
eral program of research that is not couditioned by present 
limitations of data. Here an attempt is made to deal.in a 
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fairly co~prehensive and orderly fashion with the economic 
and industrial issues upon which price research in this in
dustry should throw light. Not all the projects outlined in 
Chapter VI are immediately feasible. Materia1s not now 
available will be needed for the actual prosecution of some 
of these studies. Yet perspective is gained and the effective
ness of immediate research enhanced by placing particular 
problems in the framework provided by this broader out
line. 

II 

CHARACTERISTICS OF THE .INDUSTRY THAT 
AFFECT PRICES 

To THOSE not familiar with the iron and steel industry 
the brief review that follows will give a backgro~nd for 
better understanding of the research program outlined in 
subseqtient chapters. The summary of the industry's char
acteristics deals with (1) conditions of production; (2) 
methods of distribution; (3) the structure of prices. 

CONDITIONS OF PRODUCTION 

Individual enterprises in the iron and steel industry vary 
significantly in their degree of integration. From this view
point, they may be classifi~d into four kinds of companies; 
integrated, semi-integrated, non-integrated, and merchant 
blast furnace. In the first group are companies that begin 
operations with the production of pig iron and carryon 
through successive stages of steel making to the finished 
rolled products. As may be seen from Table I, the 18 fully 
integrated companies had 90 per cent of pig iron capacity 
and 85 per cent of finished ~10t-rolled capacity in 1937.1 

The 56 semi-integrated companies that comprise the second 
group begin with the production of crude steel and had 
9 per cent of finished hot-rolled capacity. The 58 non
integrated companies that constitute the third group are 

1 Directory Of the Iron and Steel Works of the United States and Canada. 
r9)~. American Iron and Steel Institute. 
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TABLE I 

7 

Selected Data for Iron arvI Steel Companies. classified 
by Degree of Integration. 1938 

FULLY If:",,- NO!'\f- JoU:RCUA.sT 
INTH;aATED 'NTLGRA"fW INTE:caATW FURNACE TOTAL 

Numbrr of 
rompani.,. 18 56 58 27 159 

Numbrr of 
planu • III 70 61 55 275 

Pig iron capacity 
Grou lonl 45.953.380 5.268.000 51.221.380 
Percmlage of 

lolal go 10 100 

Stu; capacity 
Grou lonl 6.5.95 1.300 7.0g6.592 7S.o47.8g2 
Percenlage of 

10lal go 10 100 

FiniJhed hot-
rolled capacity 

Grou toOl 49.025·goo 5.5011•250 5.284.750 57.818.goo 
Percenlage of 

10lal 85 9 6 100 

Compiled from Directory of the Iron alld Steel Worh oft"e Ulli/ed State, 
and Canada. 19)8, American Iron and Sleel Inslitule 

• Includ.,. planll equipped wilh bias .. furnaces. sleel furnaces. and hoI 
10111. 

concerned with the rolling of semi-finished steel. and had 
6 per cent of finished hot-rolled capacity. The merchant 
blast furnace companies that make up the fourth group 
operate blast furnaces for the production of pig iron but 
do not manufacture steel in any form. They possessed 10 

per cent of pig iron capacity. 

Indwtrial concentration 
From the above summary it is clear that despite variation in 
the degree of vertical integration. the industry as a whole 
is relatively highly integrated. This concentration of 
capacity in the hands of a small group of integrated pro
ducers who control an important portion of the source of 
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supply of raw materials of their less completely integrated 
rivals has a significant effect upon prices. Possibly even more 
significaot has been the effect' upon prices of the relative 
size of the United States Steel Corporation and its conse
quent price leadership. 

This analysis of capacity according to degree of integra
tion does not adequately reveal the dominant position of a 
few companies in the industry. In Table 2 is shown the 
steel ingot capacity of the five leading producers in 1938. 
The present concentration of capacity has an important 
bearing upon price problems in this industry. 

TABLE 2 

Steel Ingot Capacity of the Five Leading Steel Producers, 1938 

PERCENTAGE 
COMPANY GROSS TONS OF TOTAL 

United States Steel Corporation 25.790•000 35·3 
Bethlehem Steel Company 10.042•000 13·7 
Republic Steel Corporation 6.500.000 8,9 
Jones and Laughlin Steel Corporation 3.671.200 5.0 
National Steel Corporation 3.400•000 H 

Total. five companies 49-403.200 67.6 

Total. industry 73.047.892 100.0 

Compiled from Directory of the Iron and Steel Works of the United States 
and Canada. I938 • 

Geographic concentration 
Not only is the steel industry highly integrated, it is also 
characterized by geographical concentration of production 
in relatively few states. Pennsylvania accounted in 1938 for 
32.5 per cent of total pig iron capacity and 32.7 per cent of 
finished hot-rolled capacity.2 Ohio came second, with 21.7 
per cent of pig iron capacity and 20.2 per cent of finished 
capacity. Indiana had 10.5 per cent of pig iron capacity and 
11.9 per cent of finished capacity. These three states thus 
accounted for 64.7 percent of pig iron capacity and 64.8 

2 Directory of the Iroll and Steel Works of the Ullited States and Ca7lada. 
I938, American Iron and Steel Institute. 
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per cent of finished hot-rolled capacity. The high ratio of 
transportation costs to raw material costs and the large 
amount of power required for producing a ton of finished 
steel have been factors in this localization of production 
capacity. Thus the cost of assembling coal and ore has been 
one of the determinants of the location of blast furnaces 
and hence of steel plants. 

Steel making and steel rolling are also concentrated terri
torially since steel works frequently locate contiguously to 
blast furnaces because of: (1) the relative economy of ship
ment of steel products as they approach the finished stage; 
(2) the necessity of providing reasonably full utilization 
of the capacity of blast furnaces and open-hearths; (3) 
economies in heat conservation; (4) historical accidents of 
individual company expansion. Although the geographic 
distribution of the industry has been in good part deter
mined by accessibility to coal and ore. differences among 
districts in production capacity and in its degree of utiliza
tion cannot be explained entirely by differences in assem
bling costs. Since the cost of shipping finished tonnage steel 
is high relative to the value of the products. the relative cost 
of transporting the finished product to consuming areas is 
also an important factor in accounting for location of 
capacity and differences in utilization among the several 
producing regions. 

The role played by the price structure as an additional 
influence upon regional concentration and relative plant 
utilization. together with the effects of the present territorial 
distribution upon prices. raise important questions that 
invite study. particularly in view of changes in the price 
structure initiated in summer 1938. Since steel plant loca
tion is significant primarily with respect to the location of 
consuming industries. this study should comprehend the 
influence on consumers' locations of steel transportation 
costs as well as the price structure of steel. 

It is pertinent to inquire also into the extent to which 
the producing capacities of the individual corporations are 
geographically concentrated. Analysis of the territorial dis-
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tribution of steel plants indicat~s that in 1938 only 17 com
panies in the entire industry had establishments in more 
than one of the wage districts established under the NRA 
code and that only 9 companies had plants in more than 
two districts. This concentration has an important price 
significance because of its effect upon the degree of com
petition within production areas and the competitive inter
relations among them. 

Technological factors 
Another factor of considerable importance to price be
havior is the tremendous fixed investment required for steel 
production and the resultant burden of overhead costs and 
rigidity of production facilities. Blast furnaces. steel works. 
and rolling mills represent investments in units of equip
ment on such a large scale that it is not feasible to enlarge 
or alter the capacity by small increments or to shift produc
tion capacity quickly among regions. (The highly special
ized nature of some steel production equipment contribut~s 
to the inflexibility of plant and gives rise to characteristic 
pricing problems.) Since overhead costs constitute a "large 
proportion of total costs. the average or unit costs of pro
duction. ~s computed by orthodox accounting methods. are 
highly sensitive to changes in the rate at which capacity 
is uti)ized. Extreme shifts in demand. together with the 
cyclical inflexibility of prices and the apparent relative 
inelasticity of demand for many products. have contributed 
to the notoriously wide fluctuations in operating ratios in 
this industry. As a result of these fluctuations average unit 
costs have been subject to violent changes. The preponder
ance of overhead costs together with the amplitude of their 
per unit fluctuations S suggest the need for more accurate 
cost data. Collection of information about overhead cost. 
however. involves serious difficulties because it is questi9rt
able. whether the method of evaluating fixed assets £01-. 
lowed by some firms yields cost information appropriate 

3 These ftuctuations depend upon the method of allocating overhead cost, 
which differs considerably among companies. 
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. ' ror most price research problems. Th~ actual relation be-

tween heavy fixed investments (witlt' consequent inflexible 
and immobile capacity and violently gyrating per unit costs) 
and prices is little understood and needs further study. 

To summarize. the production of iron and steel is char
acterized by certain conditions thit have .n important 
hearing upon price research: (I) a high average degree of 
integration. com~ined with complex variation in complete
ness; (2) concentration of production capacity in the hands 
uf a few highly integrated producers; (3) concentra&ion of 
production capacity in a few states; (4) restriction of the 
production capacity of individual companies to a few geo
graphic regions; (5) large investments in highly specialized 
plants with consequent Jarge and unstable overhead costs 
and inflexible and territorially immobile production 
capacity. These conditions are not peculiar to the steel 
industry. In varying degree they are found in most of the 
heavy industries that have developed with the rise of mass 
production and large scale enterprises. They have. how
ever. placed a characteristic stamp upon the iron and steel 
industry which necessitates study of its price problems with 
reference to them. 

METHODS OF DISTII.IBUTION 

Because oC the large number of the industry's products and 
the wide variety of products and grades its distribution 
characteristics cannot be adequately summarized in a brief 
treatment. Nevertheless. the methods by which iron and 
steel products are marketed may be broadly delineated. 
Much steel-making pig iron is used by the integrated com
pany that produces it. whereas merchant pig reaches the 
consumer primarily through the medium of agents and 
brokers. or is sold directly to industrial copsumers. Cer
tain rolled steel and semi-finished steel products are shipped 
directly from the producer to non-integrated mill customers. 
Also. much finished tonnage rolled steel is sold through the 
sales organization of the mills and shipped directly from 
them to the buyers' premises. The jobber's function in the 
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sale of tpnnage rolled steel is limited to 'fill-in' orders for 
immediate delivery and supply of small fabricators. Further 
finishe~ steel products are more often sold through inde
pendent middlemen. 

SOME CHaRACTERISTICS OF IRON AND STEEL PRICES 

In view of the complexity of the industry's price structure, 
we describe separately the distinctive c~aracteristics of the 
prices of pig iron, iron and steel scrap, semi-finished steel, 
finish&d steel, and special steels. 

Pig iron 
The price structure of pig iron is relatively simple and data 
are readily available although th~ degree of departure of 
actual from quoted prices is not known. As a result, the 
price behavior of quoted pig iron prices has often been . 
carefully analyzed and interpreted. Unfortunately, how
ever, a study of pig iron prices contributes little to an under
standing of the price problems and structure of the industry 
as a whole, for only a relatively small percentage of the 
pig iron produced is ever sold on the marke~. Although the 
prod).lction of pig iron is the first stage in the manufacture 
of steel products, more than 80 per cent of steelmaking pig 
iron is delivered in molten condition directly to the steel 
furnaces, usually being merely transferred· from one de
partment to another within integrated establishments. 

Pig iron prices prior to the NRA code were customarily 
quoted on an f.o.b. furnace basis. The low value of pig iron 
relative to its bulk and' weight tends to delimit the geo
graphical areas within which it can be sJlipped to advantage. 
Nevertheless, the price differentials among furnaces, and 
the character of changes in them, invite study to determine 
the nature and degree of imperfection of competition. Not 
only the degree of competition in the purchase and 'sale of 
pig iron, but also the relationships of its prices to the prices 
of its raw materials, e.g., ore, coke, and limestone, and to 
the prices of other steel and iron products require further 
investigation. 
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Iron and stul scrap 
Data on the behavior of the prices of iron and steel scrap 
are fairly adequate. Scrap has become an important raw 
material for the production of steel products. \Vithin cer
tain limits it is. for this purpose. a significant'!iubstitute for 
pig iron. Scrap prices seem highly sensitive to shifts in 
demand. A distinct,ive feature of the marketing of iron and 
steel scrap derives from the few buyers. especially large 
buyers. in this market. Investigation of the nature and ex
tent of the interrelationships between the prices of scrap 
pig iron and other basic raw materials and the prices of 
other steel products might reveal much about price be
havior in this industry ... 

Semi-finished slut products 
A classification of steel products is essential to an under
standing of the structure of steel prices. Three classes of 
steel products may be identified: special steels and two 
types of tonnage steel-semi-finished and finished. Semi
finished steel !s subject to further processing either in 
another department of an integrated concern or by inde
pendent non-integrated producers. The economic char
acteristics of the production of semi-finished steels and the 
price behavior of this group of products are similar in many 
respects to those of pig iron. with certain important dif
ferences. A large proportion of pig iron produced for sale 
is made by independent merchant furnaces. whereas a large 
propqrtion of the total output of semi-finished steel prod
ucts is made by integrated steel mills which convert this 
steel into finished steel products as well as sell it to non
integrated mills. Such non-integrated mills thus become 
not only customers of the integrated concern but also its 
competitors in the sale of finished products. Both this re
lationship and the fact that the buyers for purposes of fur
ther processing are not numerous affect the price behavior 
of these semi-finished products. There i~ some evidence 
that prior to the code prices for these products were some-
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what more flexible than those of many finished steel prod
ucts, but less flexible than the prices of pig iron. This 
requir~s further investigation. Much depends upon how 
faithfully actual prices follow nominal price quotations and 
what techniques are used to measure flexibility . 

• 
Finished steel products 
Finished steel products, e.g., plates, bars, sheets, are pro
duced by both integrated and non-integrated concerns. 
Altho!1gh the consumption of certain of these products is 
concentrated in regions contiguous to the steel producing 
centers and restricted to relatively few purchasers, this 
group of products as a whole is sold to a large number of 
consumers, scattered geographically, whereas they are pro
duced by a small group of mills concentrated in a few 
geographical areas. Most of these steel producing regions 
tend to have capacity in excess of demand in contiguous 
areas. 

Most tonnage steels, more particularly those designated 
'finished', are sold under a basing point price quotation 
system, that is, prices are quoted not f.o,b. mill but at 
destination, the destination price being usually computed 
on all-rail freight rates from so-called basing points. Thus, 
under a basing point system, the price received by the mill 
for finished steel varies, in the absence of change in the 
basing point prices, in accordance with the location of the 
customer and mill relative to the basing point and to each 
other. 

The relation between the degree of price flexibility or 
of price control and the method of ql,lotation invites further 
research. Analysis of price fluctuations under a basing point 
system of quotation must obviously encompass recognition 
not only of changes in prices at given basing points, but 
also changes in the number of basing points and in price 
differentials among various basing points. The number of 
quotation points has been increased from time to time since 
1924. In the summer of 1938 several new basing points for 
certain types of products were established. But more im-
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portant. most differentials among basing points were 
eliminated. In the few exceptions they were substantially 
reduced. At the same time prices quoted for most products 
at Pittsburgh were drastically lowered. Although not all 
mills have become basing points. such points have been 
established in most important steel producin~ centers. The 
influence of technological progress on basing points is sug
gested by the fact that every basing point for hot-roll sheet 
and strip (except Pacific Coast ports) is now the location 
of a continuous mill. and that almost every continuous mill 
is now within 50 miles of a basing point. Furthermore. the 
differential price reduction has tended toward equalization 
of the cost of delivered steel at the major producing centers. 
These modifications of the basing point system present un
usual opportunity to study the economic consequences of 
this system of price quotation. and their effects upon cross 
hauling. the degree of utilization of production capacity 
in various areas. profit margins in various areas, location 
of new production capacity and of consuming industries. 

Special steels 

Special steels include highly alloyed and cutting steels of 
all grades. They are produced, for the most part, in small 
electric furnaces by companies specializing in these 
products. Special steels constitute a relatively unimportant 
product group, when measured by the tonnage produced. 
Their value, however, in relation to weight is considerably 
greater than that of 'tonnage' steels. Consumers of special 
steels are likely to be primarily interested in physical and 
chemical characteristics, such as toughness, hardness, resist
ance to acids. The importance of price as a factor in
fluencing the purchase of these steels, however, requires 
investigation. Moreover, producers have fostered product 
differentiation by means of patents, brand names, and con
sumer specifications. Hence, direct price comparisons are 
made difficult and have therefore not played an important 
role in this branch of the steel industry eXfept in the case 
of a few kinds of standardized special purpose steels. 
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The preceding discussion should serve not only to reveal 
important price problems involved in the production and 
distribution of iron and steel products but also to indicate 
the need, in dealing with price behavior in this industry, 
of taking cognizance of the different characteristics of 
various groups of products. 

III 

STATISTICAL DATA 

PERTAINING TO THE PRICE STRUCTURE 

IN OUR description and appraisal of important available 
material relating either directly or indirectly to price prob
lems in the iron and steel industry we cover only primary 
sources of data.1 Many of the sources of published data listed 
below refer merely indirectly to price information; that is, 
they include information on costs of materials, quantity 
and value of output, capacities, balance sheet figures, and 
other data that might be useful in analyzing price problems 
in the industry. 

PRIMARY SOURCES OF DATA BEARING DIRECTLY OR INDIRECTLY 

UPON PRICE RESEARCH IN IRON AND STEEL 

American Iron and Steel Institute 

1) Directory of the Iron and Steel Works in the United 
States and Canada. Most issues contain information on 
rated capacities for making all raw, semi-finished, finished 
hot-rolled, and other further finished products by plants for 
each operating company in the United States and Canada. 
(The 1935 Directory did not contain data on semi-finished 
capacities.) Moreover, they describe furnaces and other 
equipment, often giving the year of construction or of last 
reconditioning. The more recent issues include also sum
mary tables giving total capacity for products by states. The 
fifteenth edition of this Directory was published in 1901 

1 The ultimate primary sources of most data are, of course, the records of the 
individual companies. Such data, however, are not usually available to the 
research worker. 
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and subsequent issues have appeared in 1904. 1908. 1912. 
1916• 1920• 1926• 1930• 1935. and 1938. 

2) A nnual Statistical Report. The Annual Statistical Report 
contains the most comprehensive group of production and 
price statistics for the iron and steel industry. Production 
figures are given for pig iron and ferro-alloys. by use. grade. 
fuel. ltates. and in Pennsylvania and Ohio by local dis
tricts. The Report gives also average daily production 
figures, information on materials consumed and changes in 
number of blast furnaces and in capacities. by types of 
fuel. by states. and in Pennsylvania and Ohio by districts. 
Each issue gives information on furnaces abandoned and 
new furnaces constructed. 

The information on steel production pertains to kind of 
steel. by states or groups of states; active and idle steel works. 
by states; and construction and dismantling of steel furnaces 
and rolling mills. Several tables relate to production of hot
rolled products. For all kinds of finished rolled products. 
information is presented by states. and in Pennsylvania and 
Ohio by districts. Statistics for each important hot-rolled 
product are given in some detail especially for rails, struc
tural shapes, plates and sheets. tin plate, and pipes and 
tubes. Some annual reports contain tables relating to capaci
ties by products and states; the production and shipment of 
iron ore. coal, and coke by source of supply and in general 
by destination. These figures. however. are not equivalent 
to consumption figures. Special tables give production statis
tics for the Youngstown district and for Allegheny County, 
Pennsylvania; and imports and exports by article. 

The price series extend back over the· preceding decade 
and consist of monthly quotations from Iron Age, Steel, and 
private sources for most major products at major basing 
points. These prices are going prices or reported prices and 
mayor may not be invoice prices. The price section also 
includes information on iron ore and Connellsville coke. 
Certain financial data. such as investments. earnings. net 
income, and dividends for a group of companies comprising 
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over 90 per cent of the capacity in the industry, as well as 
some additional information on production figures in 
Canada, on price figures in England, and on world figures 
on the production of iron ore, pig iron, and steel are also 
included. These statistical reports have been issued annually 
since about 1870, first, by the American Iron and Steel Asso
ciation, and in 1908 and since, by the American Iron and 
Steel Institute. In the annual statistical reports since 1933 
several tables have been omitted, notably those for produc
tion districts in Ohio and Pennsylvania. 

3) Steel Facts. These bulletins have been issued irregu
larly, usually every month or so, since October 1934. They 
contain miscellaneous news items concerning production, 
wage rates, hourly earnings, relative operations, description 
of operations, and operating rates. Occasionally notes are 
included on trends in steel prices in comparison with trends 
of prices of other metals, on investment in new equipment, 
and on the tax burden of the industry. 

4) Freight tariffs. 
No. 1 Water Routes-South Atlantic, Gulf, and Pacific Coast 

ports 
No. 2 Railroads-official territory 
NO.3 Railroads-Southern territory 

These rate schedules cover most iron and steel products 
and are revised from tim~ to time. 

5) Newspaper releases. Each week the Institute releases to 
newspapers information on the operating rate for the steel 
industry, and each month the only monthly production 
figure for steel ingots. Occasional releases relate to other 
production and also to price matters. 

Code authority for the iron and steel industry 
(During the life of the National Recovery Administra
tion, the Board of Directors of the American Iron and 
Steel Institute acted as Code Authority.) 

1) Uniform Extras and Deductions for Products of the 
Iron and Steel Industry under the Code of Fair Compe
tition, 1934 
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Thne releases were used during the Code period in an 
effort to see that uniform prices held on all iron and steel 
products and that the prices varied with any significant 
variation in the shape or quality of the products. 

I) Code of Fair Competition for the Iron and Steel Indus
try: Regulations and Commercial Resolutions 

3) Miscellaneous notices concerning jobber agreements. 
jobber lists. labor 

Governmental agencies 

I) United States Bureau of the Census 

The Bureau of the Census collects information from the 
iron and steel industry by establishments on production. 
by products. by consumption of materials. by employment. 
and by consumption of fuel and purchased electric energy. 
Most of the data relate to the United States as a whole. but 
value figures for production. cost of materials. and employ
ment are given by states and in a few instances by industrial 
areas. From value figures. average per unit selling values 
can be obtained. The production figures are broken down 
according to whether the products are consumed in the 
works. transferred to ether plants. or sold. Moreover. the 
tables present detailed information on the products manu
factured from finished rolling mill products. Census in
formation contains also tables describing the equipment 
and indicating whether it is active. In 1929 for the first 
time the Census of Manufactures contained information 
on the distribution of sales by type of outlet. For industries 
other than iron and steel it is possible to obtain some in
formation on the consumption of heavy iron and steel. 

Before 1899 the Census of Manufactures was issued 
decennially. From 1899 to 1919 it was issued every five years. 
and since then every two years. The information for a given 
year is usually not available until the second following year. 

Census of Distribution, published for 1929. Contains in
formation on sales by type of outlet. by industry. However. 
the iron and steel information is lumped in one total. 
except for that on scrap iron. 
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Census of Business. For 1933 and 1935 the information 
coftected here is similar to that collected for 1929 by the 
Census of Distribution. In 1935 it includes Distribution 
of Mam~facturers' Sales. 
Census of Mines and Quarries 
Census of Occupations 
Distribution of Sales of Manufacturing .Plants, I929 

2) National Recovery Administration 

Code of Fair .Competition for the Iron and Steel Industry, 
1933, and (revised code) J934 
Geographic and Population Differentials in Minimum 
''''ages, undated 
Report of the National Recovery Administration on the 
Operation of the Basing Point System in the Iron and 
Steel Industry, 1934, with five appendices and a supple
ment 
Control of Geographic Price Relations~under Codes of 
Fair Competition, by Gustav: Seidler, Jr., ''''ork Materials 
No. 86, March 1936: 

3) United States National Labor Relations Board 

4) United States Federal Trade Commission 

Federal Trade Commission vs. United States Steel Cor· 
poration et aI., Docket 760 
In the Matter of Federal Trade Commission vs. Bethlehem 
Corporation et aI., Docket 962 
War· Time Profits and Costs of the Steel Industry, issued 
in 1925 contains detailed cost data, mainly for the War 
period, for coke, pig iron, steel ingots, and roIled products; 
also data on inve~tments and earnings, by companies 
making these products. 
Report of the Federal Trade Commission to the President 
with respect to the Basing Point System in the Iron and 
Steel Industry, 1934 
Practices of the Steel Industry under the Code, report of 
the Federal Trade Commission to the United States 
Senate, mainly witli respect to pricing problems in the 
industry. 
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5) Bureau of Labor Statistics 

MOlltMy Labor Relliew. Presents information on hours and 
earnings and also on wholesale prices for general groups 
of commodities. From time to time it publishes also iron 
and Iteel prices;' obtained frOllJ trade journals and not 
directly from the trade. 
Miscellaneous" monographs. From time to time the Bureau 
of Labor Statistics publishes bulletins on wages and hours 
in the iron and steel industry (such as Bulletin 567 in 1931 
and Bulletin 513 in 1929) and also on preductivity o( labor 
(sucb as Bulletin 474 in 1928) on merchant blast furnaces 
and Bulletin R'240 in 1930 on 'Labor Costs o( Iron and 
Steel'. 

6) Bureau of Internal Revenue 

Statistics of IlIcome (or various years. Contain information 
from incom~tax reports on earnings in different industries 
among which is iron and steel. 

7) United States Tariff Commissio'n 

Iro" i" Pigs, issued by the Tariff Commission in 1927. 
Presents information QI1 costs and prices for merchant blast 
furnaces in various sections of the country and comparisons 
with- foreign production arid price figures. 
Iro" a"d Steel, issued in 1938 as Report 128. second series. 
Presents information on domestic and foreign price poli-

, des. domestic and international trade. and tariff problems. 
Few new primary data are included_ 

8) Bureau of Foreign and Domestic Commerce 

Surury of Current Busi"e;s, monthly release of the Depart
ment of Commerce. Contains information on many price 
and production series relating to the iron and steel in
dustry as well as indexes and price quotations (or other 
general groups w~ich might be used for other compara
tive purposes. 
Basic Metal Markets i" the United States, the lro" and 
Stul I"dustry, 19J6. Contains statistics and maps on the 
distribution of production t:apadty by products. nearly all 
of which were. obtained fro1Jl the American Iron and Steel 
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Institute, Directory of the Iron and Steel Works of the 
United States and Canada, I935 

9) United States War Department 

Report of the Chief of Engineers, Vnited States Army, 
issued annually. Contains information concerning the 
movement of goods on internal waterways and at ports. 

10) United States Bureau of Mines 

Mineral Resources, now called Minerals Yearbook 
Statistical Appendix to Minerals Yearbook. Contains in
formation on the production of iron ore, coal, and occa· 
sionally includes their prices. 
Classification of Iron and Steel Scrap, 1936 

11) Federal Court Records 

Federal Trade Commission vs. United t8tates Steel Cor
poration et aI., Docket 760, also known as Trial Ex
aminer's Report of the Pittsburgh Plus Case 
For the District Court of Delaware, No. 1060, in Equity: 
United States of America vs. Weirton Steel Company, 1935 
For the District Court of Delaware: United States and Weir
ton Steel Company, 7F Supp. 25, 1934 
United States Circuit of Appeals for the 5th Circuit, Na
tional Labor Relations Board vs. J ~mes and Laughlin 
Steel Corporation 
Others 

12) United States Senate 

, 

62d Cong., 1st Sess.: Report on Conditions of Employ
ment in the Iron and Steellndustry in the United States, 
Senate Doc. 1 10 
73d Cong., 2d Sess., Committee on Education and Labor: 
Hearings on S. 2926 
73d Cong., 2d Sess: Report of the lederal Trade Commis
sion, Practices of the Steel Industry under the Code, Senate 
Doc. 159 (1934) 
74th Cong., 1st Sess., Committee on Education and Labor: 
Hearings on S. 1958 
74th Cong., 2d Sess.: Hearings before a subcommittee of 
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the Committee on Education and Labor on Senate Reso-
lution a66 . 
74th Cong .• ad Sess.: Hearings before the Committee on 
Interstate Commerce on Senate Resolution 4055. A Bill 
to Prevent Uniform Dealing Prices (short title) (1936) 

11J) The Temporary National Economic Committee 
a) Public hearings on domestic and export price prac

tice. and policies in the iron and steel industry (including 
iron are) were held in Washington before the Temporary 
National Economic Committee from November 1 to 15. 
19~9. Further hearings will be held in January 1940. at 
which time steel companies. and especially the u.s. Steel 
Corporation. will present analyses of economic and other 
factors conditioning price policiel as well as the results of 
their operations. The record of these hearings. with exhibits 
filed by the Department of Justice and by the steel compa
nies. is expected to provide information on price J>roblems 
in the industry hitherto unavailable. 

b) As a part of the monopoly investigation. the Depart
ment of Justice is supervising a study of pricing in the iron 
and steel industry. The following questionnaire forms were 
sent out to iron and steel companies in December 1938 and 
in January 1939: Form A. Distribution of Selected Carbon 
Steel Products; For~ B. Distribution and Pricing of Selected 
Steel Products. Tfl(; former applies to tonnage shipped by 
individual plants in each of the three years 1936-38 and 
covers eighteen selected steel products. The latter covers the 
distribution of ten selected steel products from selected miIls 
to major consuming districts during February 1939. It 
includes data for tonnage. invoiced delivered value. freight 
added to base price. actual freight. and total extras. An 
analysis of these data will be presented. along with other 
information. to the Temporary National Economic Com
mittee and will therefore be available to students. 



24 

Other p~imary sources 

1) Irop and Steel Operating Companies 

Annual Reports to Stockholders 

PART ONE 

Books on Prices and Extras, issued from time to time 
Lists of Products in Stock at Given Warehouses 

2) Trade publications 

Iron Age, a trade journal, issued weekly. Contains com
plete lists of prices for iron and steel products at all recog
nized basing points and changes in those prices from week 
to week. Moreover, each month it publishes production 
figures on pig iron by districts. From time to time all 
pertinent available information on prices, capacities, pro
duction, shipments, a~d consuming industries is included. 

Steel. Covers same field as Iron Age. 

Daily Metal Trade 
." 

American Metal Market. Both daily and in its annual 
statistical handbook called Metal Statistics includ(!s'a broad 
list of statistics on production, trade, and prices, most of 
which is gathered by the American Iron and Steel Institute 
or trade journals. 
Coal Age. Contains current information on coal prices and 
output by districts. 

3) Financial services 

Moody'S. Material collected mostly from annual corpora
tion reports. 
Poor's. Same. 
Standard Statistics Company Releases. This Company pre
sents from time to time studies of individual industries and 
more particularly an analysis of the operating and financial 
condition of individual corporations. 
Brookmire's Service· 
Other services 

4) Trade associations other than the American Iron and 
Steel Institute 

National Flat-Rolled Steel Manufacturers 
American Steel Warehouse Association 
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American Institute of Steel Construction 
Central Fabricators' Association 
Steel Plant Fabricators' Association 
Institute of Scrap Iron and Steel, Incorporated 
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These associations from time to time issue information on 
the consumption of heavy iron and steel products, but few 
or no data on prices are available, 

5) Daugherty, de Chazeau, and Stratton, The Economics 
01 the Iron and Steel Industry, Contains considerable previ
ously unpublished material, including: 

Engineering estimates of assembly costs for making pig 
iron by districts 
Many special tabulations made by the U. S. Bureau of the 
Census for the Bureau of Business Research, University of 
Pilt~burgh, relating to capacity and production by size 
of operating company, degree of integration, ilroducing 
districts, and by type of product. 
Statistics on price filings obtained from the Code Authority. 
Several special tabulations furnished by the American Iron 
and Steel Institute relating to operating and financial con
ditions of operating companies. 

6) Worthing, Marion, Comparative Assembly Costs in the 
Manufacture of Pig Iron, PittsbuTgh Business Review, 
January 1938, pp. 21-5, recent comprehensive tabulations. 

~ 

7) E. G. Nourse and Associates, America's Capacity to 
Produce (Brookings Institution, 19lt). In Ch. XII and on 
p. 585 are presented data on the capacity for making pig 
iron, both 'rated' and 'practical' capacity. 

APPRAISAL OF AVAILABLE DATA RELATING DIRECTLY OR 

INDIRECTLY TO IRON AND STEEL PRICES 

Most published prices of iron and steel products are prices 
as of recognized and generally accepted basing points. 
These prices are usually quoted in cents per pound for 
specified quality, size, and amount of a given product, not 
necessarily for typical specifications. The extent to which 
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these pr~ces are an adequate indication of actual sales prices 
and changes in prices for any given steel product is almost 
impossible to determine. Their appropriateness, however, is 
modified by two considerations: the extent to which the 
purchase on base specifications of steel is characteristic of 
purchases 'in general and the extent to which these pub
lished base prices are actually used for the indicated 
product. 

To the base quotation for a standard purchase of a given 
steel product are usually applied extras or allowances relat
ing, in the main, to size, shape, quality, or special treat
ment. These are usually uniform for the industry, and 
carefully defined. Thus, "quantity extras and deductions 
are determined by total weight of a size (one gauge or thick
ness, one width, and one 'length) of one grade, one analysis, 
and one finish, released for shipment to one destination at 
one time.~· 2 The base price. in other words. may be merely 
a part of the invoice price. In fact, it is usually only the start
ing point from \vhich invoice prices are computed, 'even 
when the quoted price is adhered to as a base. Relatively 
little of the steel actually sold may be of the kind described 
by the base price. Though steel is often referred to as a bulk 
product, the necessity of meeting different consuming 
requirements for special chemical composition and heat 
treatment may mean that. one producer will sell as many as 
600 different 'kinds' of steel in a year. Many 'steels' are 
practically custom-made to suit the specifications of indi
vidual customers. 

Variations from published prices may result from either 
price concessions or premiums. Although price behavior in 
the industry was made much more nearly uniform by the 
actions of the Iron and Steel Code Authority under the 
NRA. many effects of which are still apparent, special dis
counts to both consumers and jobbers still exist. These may 
take the form of waiving extras relating to shape, quality, or 
treatment or of charging non~niform extras. Or, on the 
other hand, speedy delivery which usually results in special 
2 See the last page of any issue of Daily Metal Trade. 
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costs may be made without extra charge. In order to grant 
a price rebate to some consumers. they may be classified as 
jobbers and given special agency discounts. or. if a pur
chaser is both a jobber and consumer. he may receive a 
jobber discount on all the steel he purchases. Under the 
Code. however. there was a prohibition against making 
special jobber or agency agreements in order to allow trade 
discounts to concerns not primarily jobbers. Price conces
sions in the form of special jobber discounts were allowed. 
however. under the Code to certain large consumers. such 
as railroads. oil drillers. and to some manufacturers (wire 
products manufacturers. e.g.) upon agreement that they 
would use and not resell the steel they had purchased. In 
the main. these special discounts seem to have been extra 
discounts for purchases of large quantities. Furthermore. 
price concessions have resulted from classifying good steel 
as 'seconds' or in improving the quality of the 'seconds.' 
This. in effect. constitutes price cutting on prime or near 
prime material. At times it has been reported that steel 
producers have waived extras for special treatment, such 
as annealing; cutting. treating. coupling~ Under such cir
cumstances. the superior material may even have been billed 
as being of a lower grade. Price concessions would also 
result from allowing extra weight in a shipment and billing 
the buyer for a smaller. agreed-upon amount. 

Under the basing point systedl. delivered prices practi
cally always are computed on the basis of railroad freight 
rates from designated basing points. When the Code of Fair 
Competition under the National Industrial Recovery Act 
was drawn up for the iron and steel industry. it was pro
vided that all prices should be delivered prices determined 
by reference to designated basing points for each product. 
This action was both the recognition and the strengthening 
of previous practice. Since railroad rates are published and 
relatively stable. they offer the most convenient basis for 
agreed transportation charges. Together with certain arbi
trary switching charges. they have been issued from time to 
time as rate books by the American Iron and Steel Institute. 
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Special price concessions are probably made on transport 
costs, especially in those instances where delivery from the 
mill is actually made by water. 

Many of these practices of granting concessions are accen
tuated during business depressions when a buyer's market 
exists. During a, severe recession, when plants are operating 
at a low percentage of capacity, it is, in fact, generally under
stood that considerable concessions are made from published 
prices, with respect both to the price itself and to advantages 
granted to customers in quality, conditions of sale, terms of 
delivery, and other billing conditions. 

On the other hand, during periods of prosperity, actual 
prices may exceed printed quotations. Several independent 
producers have been known to accept price premiums for 
prompt delivery during such periods. Some evidence of 
price premiums is noted in the trade publications from time 
to time, as; for example, during spring 1937. Moreover, dur
ing periods of prosperity, a customer's decision to purchase 
steel from a particular producer is likely to be determined 
by some special consideration as to the terms of ~ale, includ
ing speed of delivery. 

At present no adequate information is available on how 
much steel is sold at a given price by specific mills in par
ticularconsuming areas. Nor is specific information avail
able on the geographic distribution of shipments. A study 
by the National Recovery Administration for the second 
quarter of 1934 showed shipments of products produced at 
and shipped from mills operating within 50 miles of Pitts
burgh to defined consuming districts. The study indicated 
the absorption or addition of freight on such shipments 
segregated according to the basing point on which price was 
computed. No data were presented for individual products. 
A study being made for the Temporary National Economic 
Committee for February 1939 will show the distribution of 
selected products from selected plants to particular geo
graphic areas. In addition to' tonnage information each 
works will report for shipments into each area the total 
invoice delivered value, the freight charges added, the actual 
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freight paid. or allowed. and the amount of extras included 
in the delivered price. These data will be reported separately 
for each product for each selected steel works and for each 
basing point on which price was computed. For a larger 
aelection of steel products (18 in number), shipments from 
each works of all the important companies to each defined 
consuming district mentioned above will also be made 
available for the T.N.E.C. for each of the calendar years 
1936.38. These data will be compiled fot individual 
products also but will show tonnage alone. 

The records of the American Iron and Steel Institute con
tain price filings of members of the Code of Fair Competi
tion of the Iron and Steel Industry over the approximately 
two years during which that Code was in effect. Additional 
collateral material might be obtained from the United 
States Bureau of the Census and from other governmental 
bureaus. But such associations and agencies are not likely to 
permit free access to their records and would probably 
release information. if at all. only on the basis of requested 
tabulations. Considerable study would be necessary to 
decide what forms to use in such instances. 

In the event that price research involves the use of 
capacity figures. it may be well to emphasize here the nature 
of the present data. The issues of the Directory of the Iron 
and Steel Works of the United States and Canada published 
at intervals of several years by the American Iron and Steel 
Institute present capacity figures by plants for existing units 
even 'though they have been idle for some time and may 
never be used again. On the other hand. since 1925. the 
capacity figures presented in the l1.tmual Statistical Report 
of the A merican Iron and Sleel Institute exclude these obso
lete and idle capacities. These figures have been called 
'rated' capacities. All estimates of blast furnace capacity now 
issued by the American Iron and Steel Institute are based 
upon a 360 day year and make allowances for time lost in 
relining. rebuilding, and otherwise repairing equipment. 
For open-hearth furnaces an allowance of 12V2 per cent is 
made. The figures for 'practical capacity' for making pig 
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iron pre~ented inA merica's Capacity taProduce are roughly 
11 per cent less than the figures issued by the Institute. 

For finished rolled capacity the method of estimation was 
changed in the 1935 Directory. At that time, all capacities 
for finished products were related to the available steel 
supply or to actual performance in production. As a result, 
in some plants the capacities reported for rolling mill units 
were thus reduced to the equivalent capacity that could 
be supplied by the plant's furnaces. 

APPRAISAL OF DATA 

USUALLY RECORDED ON INVOICES TO CUSTOMERS 

Even approximately to ascertain actual prices for steel 
requires invoice analysis. But apart from the fact that a 
large steel company may have upwards of 20,000 invoices in 
a single month, the invoice is a very unsatisfactory docu
ment for analysis. With some exceptions: (1) a single invoice 
may cover several kinds and specifications of steel p~oducts; 
(2) extras are not shown either as a total or by products; (3) 
the basing point on which price was computed is omitted; 
(4) the freight from basing point to destination iii not shown. 
Furthermore, the price on which the delivered value shown 
is computed depends on the underlying contract and, 
unless prices have been falling, this is likely to differ from 
published base prices ev«;n in the absence of base-price con
cessions. Deliveries even on ql,larterly contracts often over
lap the beginning of a new quarter; while many prqducts 
are sold on long term requirement contracts, (contracts for 
plates, shapes and bars extend 6 to 9 months or more; for 
tinplate, \lntil the beginning of this year they held for a 9 
months' season; contracts for semi-finished and finished 
rolled steel sold to non-integrated producers are often for 
several years; etc.). Finally, there is nothing on the invoice 
to indicate special allowances in the form of rebates, credit 
arrangements, etc. 

It is not practical, therefore, to propose for either a 
private or governmental agency a periodic evaluation of 
actual steel prices by an invoice analysis, no matter how 
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large or Ikilled the $talI may be. It is desitable nonetheless 
that the data necessary for the spot-checking of actual prices 
Ihould be available on invoices. 

It is futile for either governmental agencies or research 
institutions to attempt accurate studies of the actual be
havior of Iteel prices from an examination of existing 
invoices. Until such 'time as steel companies may adopt 
invoice forms that record essential price information, any 
investigating agency must rely on statements of company 
executives for the elements entering into the delivered price. 

PROGRAM OF FEASIBLE RESEARCH PROJECTS 

THIS and the f~lIowing chapter deal with research projects 
in the iron and steel industry that appear to be practicable 
in view of the availability of data and the degree of neces
sary industrial or governmental co-operation. Chapter VI 
includes a broader outline of projects, discussed without 
regard to their immediate feasibility. 

It will be obvious that some of the projects overlap in 
varying degrees. The study of prices leads of necessity into 
all the complexities inherent in the economic structure of 
an industry. Hence an attempt to eliminate any apparent 
duplications in the projects suggested would only result in 
an arbitrary and sterile delineation of research areas. It is 
believed, hOlWver, that the objectives implicit in each 
project do not overlap and that any monographs developed 
from them will be complementary but not repetiti6us .• 

It has been pointed out elsewhere in this report that the 
iron and steel industry is a multiple not a single industry. 
Its products may be grouped according to the economic and 
technological conditions of production, the economic mobil
ity of the product, the concentration-geographic or cor
·porate-of buying power, the availability of substitutes, 
and the degree of overlapping. on the part of integrated 
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firms, of 'stages of manufacture or processing. It is impera
tive then that the student of iron and steel pri~es approach 
his subject on a 'group-commodity' basis. To this end, many 
commodities customarily blanketed in a given category 
under a general name (e.g., 'sheets') must be subdivided in 
accordance with the competitive influences affecting their 
sale and distribution. Although in some projects reference 
will be made to specific commodity problems, these must be 
considered illustrative rather than exhaustive. 

One further warning cannot. be overemphasized. Every 
student of price and pricing policies should recognize that 
price, either the published quotation or the actual dollar 
value per unit paid by the bbyer, may be a nominal and, in 
some transactions, a secondary consideration. It is impos
sible to understand pricing policy in iron and steel if one 
confines one's analysis to the narrow concert of price and 
implicitly or explicitly assumes an atomistic view of sales. It 
is true that steel (neglecting specialties) of a given specifica
tion is homogeneous irrespective of source but it is not true 
that each steel company provides the same delivery service 
(even relative to a contract schedule) or that each has the 
same percentage of rejections. Again, a monetary concession 
given when steel capacity is underutilized, if allowed to 
divert patronage from one source to another, may result in 
poorer service when the rate of utilization of steel capacity 
is high. Finally, a host of considerations of mutual advantage 
or pressure (engineering services, the reciprocal purchase 
and sale of other products and services, common financial 
interests) may be the determining factors 1n sales. Other 
sources of modification in quoted prices will be found in 
direct cO~lcessions by rebates, the waiving of extras, special 
credit terms, 'freight absorption', and peculiarities in the 
freight rate structure, such as fabrication-in-transit rates. 
The student of price and pricing policies in the iron and 
steel industry must always be alert to these and other condi
tions of sale which affect directly or indirectly the apparent, 
characteristics of the prices he is analyzing. Although these 
qualifications are not made explicitly in each case, they 
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must be considered to qualify the research projects here 
luggested. 

1/1 a rough way these projects are grouped according to 
the type of agency best fitted to undertake them. Three types 
of operating agency are specified: governmental bodies. 
research institutions. and individual investigators. It will be 
apparent. however. that this is an arbitrary classification. 
Aside from a proposed revision of governmental statistics. 
whether a project can best be undertaken by a governmental 
body or il research institution depends largely on the confi
dence and co-operation it stimulates or commands. Most 
projects suggested for research institutions might be so 
broken down on a commodity or area basis as to make 
possible significant contributions from individuals with 
proper guidance and industrial connections. 

''', . . 
A PROJECTS SUITABLE FOR GOVERNMENTAL AGENCIES 

Some of the most elementary statistics for research in price 
economics in the iron and steel industry have not yet been 
published. Published base prices (the period of the Code of 
Fair Competition excepted) are known to be nominal but 
the extent of their divergence from actual prices. which 
varies from time to time. has never been accurately ascer
tained. Indirectly involved in any explanation of price 
behavior in the industry. but likewise unavailable. are ship
ments of iron and steel by pr~ducts to geographical areas or 
to industry classes and production of iron and steel by 
products toge~her with their inventories. 

In recent years the larger steel companies have installed 
machine tabulation systems for the mechanical.malysis of 
their shipments but the punch controls are far from uni
form. Some record. among other items. tonnage and value 
shipments from each works to counties. cities. or states (or 
some combination of these areas) together with the basing 
point on which price was computed. the freight added in the 
delivered price. and the freight allowed on the shipment to 
destination. Some companies record sales alone. rather than 
shipments. and distribute sales according to the location of 
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the purchaser's office rather than the destination of the 
product: A majority of companies .have no mechanical tabu
lating systems and record manually much more abbrevi~ted 
data. Many keep no record~ of shipments whatsoever .. No 
companies record extras and very few indicate this price 
element even on invoices. 

Although this is a problem with ~hich the Temporary 
National Economic Committee is known to be concerned 
and on which it may be expected eventually to make certain 
recommendations, the following projects are enumerated as 
being peculiarly within the scope of a governmental agency. 
In presenting these projects the Committee has not at
tempted to take a position on the general issue of whether 
the iron and steel industry should be required by law to 
make more adequate statistical reports to governmental 
agencies. The Committee does, however, desire to urge that 
neither private nor governmental agencies should attempt 
to generalize with respect to the complex economic prob
lems associated with the industry's pricing structure and 
price policies unless the sort of data indicated in this study 
can be made available. 

I Formulation of a Uniform Reporting Plan for Essential 
Statistics, including Production, Shipments, Inventory, 
Delivered Prices and Extras 

This project would require an. analysis of: (1) the methods 
by which steel companies now record these data for their 
own purposes; (2) the actual geographical d,istribution of 
iron and steel by products and possibly by industry classes 
within suc:}t areas; (3) installed capacity by products and by 
company works in relation to geograph~callocation of works 
and consuming areas. 

Lack of uniformity· in steel company records does not 
necessarily imply a difference in either interests or prob
lems. It may mean no more than that the system has grown 
without rational or long range direction. At any rate, it 
would be the object of investigation (1) above to attempt a 
standardization of product qefinition or product groupings 
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10 that comparability could be obtained without burden
lOme expense or the sacrifice of important company objec
tives. It is not necessary that all companies keep such records 
or make reporu. The decision in each case must be made 
with relation to the size and importance of the company for 
the particular produc,t on which reports are to be made. 

Analysis of the actual distribution of products by areas 
and industry c1assel will facilitate a more intelligent deline
ation of consuming districts for which reports might be. 
made in the future. The lack of coincidence between politi
cal and economic boundaries is too obvious to be labored. In 
some states many areas. some overlapping state boundaries. 
are required for significant analysis; in other regions. a satis
factory consuming district may comprehend several states. 
The determination must rest on the. economic characteris
tics of the region as a consuming area for iron and steel 
producu and the location of steel works and basing points 
modified by the enhanced cost of compilation where areas 
are unwieldy in number. To allow maximum use of data. 
consuming districu should be identical for all produc;ts 
currently reported and sho~dd be uniform for all companies. 

If price or distribution data are to be made even approxi
mately comparable. it is imperative further that the extras 
and deductions applicable to given shipments be recorded 
on the invoices. punched on the tabulating cards. and aggre
gated and reported for shipments of each product into each 
consuming district. Since steel products are ordered to 
specifications lldapted to particular uses, the list price for 
base specification is no more than the basis on which actual 
price is computed. The extra list is a complex' pt:ice list 
which may be var1ed for p~rticular uses or users without 
disturbing the published price. Its significance in the final 
price is naturally dependent on the degree of standardiza
tion in the finished product. But so long as extras are used, 
only the broadest and most general price analyses can ignore 
them. Notation on the invoice by products would make 
possible a spot check from t!me to time to determine 
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whether published extras were in fact charged. Current 
reporting-of aggregate extras for shipment~ by products into 
each consumipg district would minimize improper interpre
tatipns 'of reported data. 

The areas for which data-production, inventories, ship
ments, prices-should be published raises an administrative 
and a political issue, the question of disclosure. Irrespective 
of the ultimate decision, however, it is evident that actual 

'\ reports should be made for each separate works or works 
group where several may be operated as an integrated unit. 
Monthly data would be ideal but the frequency of reports 
must be adjusted to the clerical burden imposed on report
ing companies and on the agency chosen to aggregate and 
release the data. Quarterly reports would probably prove 
adequate for most pu!poses. 

2 Appraisal of the Effectiveness of the Iron and Steel 
Schedules of the' Census of Manufactures as Tools for the 
Analysis of Pricing Problems in the Industry 

Research workers on price aspects of the industry 1vould be 
greatly benefited if they had for reference a careful appraisal 
of existing census data. Such appraisal should indicate not 
only the limitations of usefulness of the data for certain 
problems but also methods for classifying existing data to 
the end that they could ~e made useful for recording more 
accurately the major trends in ~osts, values, and production. 

Included in this project might also be recommendations 
for practicable modifications of the schedules. For example;, 
it would be desirable to have incorporated in the. schedules 
returned by the iron and steel industry detailed information 
on the value of important specific produ~ts sold by it. Infor
mati~n f?r identical products- should be obtained under 
'materials purchased' from the principal consuming indus
tries.lf possible, these data should be c911ected in such form 
that figures reported by the steel industry for.a special prod
uct would be comparable with figures reported for the same 
product by th~ consuming industry, i.e., such items as trans
portation charges should be exclu~ed or listed separately. 
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J Use and EDectJ on Pricing Stll/ctl/le~f Star,dard ExtraJ 

The book of extras and deductions constitut,es a complex. 
arbitrary. and varying price system-a source of confusion in 
actual pricing and of potential discrimination among 
buyen. Published extras and deductions are practically iden
tical among sellers at any given time. irrespective of type 
of mill or utilization of capacity. In actual pricing. however. 
extras cOll5titute a fertile source of price concessions or price~ 
change without disturbing base prices. The entire signifi
cance of the base price quotation may be altered by varying 
the specification of steel to which it is applied. 

The classification of products. determination of extras. 
and establishment of basing points for such product classi
fications may likewise be employed ClJ a means of insulating 
'products' arbitrarily in accordance with use and the char
acter of markets to be served. For example. light plates. 
skeIp. black plate for tinning. strip and sheet may be and 
often are rolled on the same mill. Arbitrary delimitations of 
width. length. size. and gauge serve to separate one from 
the other for pricing purposes. It is plain. of course. that the 
marketing conditions su/rounding the manufacture and 
sale of black plate (a stage in the production of tinplate and. 
therefore. containers). for example. are quite different from 
those affecting sheet or strip (important raw materials of 
the automobile industry. among others). By insulating the 
one from the other. their respective base prices may be 
~djusted to the competitive pressures in their respective 
markets. 

Finally. without alteration in base prices or extras but 
through variation.in the American Society for Testing Ma
terials standards for physicat performance. tensile strength. 
tolerances. etc., the entire significance of price with rela
tion to the requirewents of consuming industries may be 
altered. 

It may be. assumed that a governmental agency under
taking this project would be intent upon improving the 
intelligibility of price data in the industry. Hence it would 
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be appropriate for sllch an agency to study the (1) historical 
development of the llse of standardized extras in quoting 
steel prices; (2) extent to which such extras are indicative of 
attempts to adjust prices to varying costs; (3) extent to which 
they may be used to segregate products, manufactured under 
conditions of joint costs, according to the marketing condi
tions applicable to such products; (4) extent to which the 
significance of base prices for an analysis of the steel price 

'structure is modified by the use of standardized extras. 
The problem here presented is twofold. On the one hand, 

it involves the whole system of extras and deductions for 
any given steel product. \Vhat factors determine the base 
specification and variations in that base specification from 
time to time? Is the base specification characteristic in the 
sense that most sales are made in that range or is it adapted 
to the requirements of important consumers? Does the range 
of extras approximate the costs of off-base specifications or 
is it determined largely by factors other than the direct costs 
involved? (This question requires analysis according to the 
size and integration of works, type and rate of utilization of 
equipment. The extras are uniform among mills but the 
economic and technological codditions of production are 
different). Is it possible to devise a list of extras and deduc
tions less cumbersome in detail and more revealing as to its 
true function? 

On the other hand, product classification within the range 
of products rolled on a given mill should be analyzed with 
relation to the extras applicable. Is there sufficient variation 
in production costs or in applicable physical standards or 
tolerances to justify differential pricing? Is product dif
ferentiation of this type chiefly a means of obtaining the 
advantages of differing conditions of demand in various 
industries? 

The issues suggested here are both. broad and narrow. 
They are narrow in that the significance of extras for any 
given consumer or consuming industry can be measured 
approximately. The characteristic specifications of steel 
commodities required in that business over a period of 
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years can be ascertained and the variation in costs due to 
extras can be computed from the extra book. This change 
in cost would then be related to changes in the base prices 
for the Iteel commodities respectively and. by reference to 
the applicable standards. to changes in quality. The issue is 
extremely broad in that it involves the whole pattern of steel 
prices. potential price rigidity on an industry-wide scale. 
and the price relationship between large and small custo
mers as well as between different consuming industries. 
This is clearly a problem for a governmental agency. 

B PROJECTS SUITABLE FOR RESEARCH INSTITUTIONS 

I Competitive Repercussions 01 the Elimination olInteT
ba.sing Point Price Differentials and the Establishment 01 
New Basing Points 
In June 1938 the United States Steel Corporation, through 
the Carnegie-Illinois Steel Company, announced a price 
reduction at Pittsburgh and, at the same time. quoted prices 
at Birmingham and Chicago equal to those at Pittsburgh. 
This revolutionary action-the elimination of time hon
ored imerbasing point price differentials-precipitated a 
general readjustment of pricing points in the industry. A 
series of new basing points were set up by companies in 
their respective areas and. with negligible exceptions, the 
price quoted was identical with the Pittsburgh price. Thus 
new bases were established for plates at Cleveland, Youngs
town. and at Claymont, Delaware. Cleveland, Youngstown, 
and Middletown, Ohio, 'became basing points for hot-rolled 
sheets. hot-rolled strip, and cold-rolled sheets while Chi
ca~o. Buffalo. and Sparrows Point were also made bases for 
sheets. Gary became a basing point for strip; Chicago and 
Buffalo for cold-rolled sheet; Cleveland and Chicago began 
to quote on cold-rolled strip. During the second quarter of 
the preceding year, 1937, the Granite City Steel Company 
had established a base at Granite City for several products 
including sheets, black plate, and tinplate. A slight price 
differential over other basing points, however, was retained 
at Granite City. 



40 PART ONE 

A study of the causes and consequences of the establish
ment of a basing point comprehends the economics of pro
duction and distribution and the whole gamut of competi
tive and monopolistic forces focusing in pricing policy. 
Fortunately, however, in many of the changes mentioned in 
the preceding paragraph, the location of a single large works 
at a given basing point, both before and after the change, 
allows a measure of isolation that makes possible fruitful 
research. Since in a delivered price system the establishment 
of a basing point at a company's works is not a prerequisite 
either to 'meet competition' or to make a price for any given 
customer or market area, the reason for setting up a base is 
far from evident. 'Excess' capacity for the product in ques
tion, low production costs, public opinion, advantages of 
simplification of pricing and selling within the basing point 
area,! pressure from influential· customers, retaliation 
against prices quoted at existing bases, shifts in the major 
market for the output of the plant-these, or even more 
intangible factors like prestige, may dictate the decision. 

In addition to the reasons for the changes in the system in 
June 1938 there are two broad studies (or groups of studies) 
suggested by the increase in the number of basing points 
and the concomitant elimination of most interbasing point 
price differentials. (I) Repercussions of the change in the 
pricing system on the competitive situation of particular 
consumers, consuming industries, or consuming regions. 
(2) Repercussions of the change in the pricing system on 
the competitive situation of the steel company or companies 
involved. Both subjects may be investigated on a compre
hensive or narrow basis and, though different in approach, 
each project is but a phase of the larger problem-the eco
nomic significance of the establishment of a basing point. 

! Given the prices quoted at existing basing points and assuming that de· 
livered prices are strictly computed, each 'basing point area' might be 
delimited for any given product by an analysis of freight rates. When the 
'formula' is honored in the hreach (apparently, the normal situation for 
important customers at least), the labor involved in such a computation 
is not justified by the significance of the results. Some arbitrary definition 
of areas may prove reasonably satisfactory. 
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I) Peninent data for the consumer approach would in
clude statistics (preferably monthly or quarterly) on the 
consumption of steel by producu during a period of years 
before and after the establishment of the basing point. 
showing (a) quantity of steel purchased; (b) delivered cost 
per unit; (c) source of steel purchased; (d) method of deliv
ery of purchased steel; (e) other business or cost factors 
that might modify the significance of steel price c,banges 
during the period. Extras. if possible. should be separately 
distinguished and delive{ed costs less extras could then be 
compared over the period with delivered prices computed 
from published base prices and freight rates. 

Basic queries this study should clarify are: 'Vas the cost 
of steel substantially reduced to consuming industries in 
the regions affected by the establishment of the base or did 
the new base merely recognize a de facto price situation? 
What effect. if any. did the change have on the competitive 
advantage of local consuming industries; on the source 
from which steel was purchased; on steel purchases? Did 
the establishment of the new base affect in any way the 
method of delivery; the inventories of steel carried? 

2) For the steel company approach. more detailed data 
would be required but the labor involved could be light
ened by sampling (it being understood that some commodi
ties for which the works had capacity but did not set up a 
base should be studied along with basing point commodi
ties). (a) Product capacity. production. and rate of utiliza
tion of capacity by products should be ascertained through
out the period. including the charge for sample base and 
nonbase commodities. and results should be compared with 
those for the industry as a whole. (b) Distribution of ship
ments by products from the new base works to selected 
consuming districts should be compared before and after 
the change. (c) Mill-net ·prices received on shipments of 
particular products into particular areas should be com
pared over time and related to the average mill net on all 
~hipments. (d) Shipments to particular customers or regions 
(d. customer analysis above) should be analyzed. (e) 
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Changes, if any, in methods of delivery and selling or ware
house distribution, and in pertinent cost items should be 
studied. (f) Other reasons for or effects of the change might 
be ascertained from interviews or from company files, if 
available. 

Major issues to be analyzed in this phase of the study 
may be suggested. Did the establishment of the base alter 
or materially affect the steel company's distribution of its 
shipments; its sales, amount of .. freight absorption or its 
mill-net price for steel; method of delivery? Was the base 
adopted in conformity with any substantial' shift in the 
steel company's markets for particular products (i.e., re
gional specialization in its markets); the acquisition or de
velopment of important steel customers; any change in the 
freight rate structure; a reduction in its production costs; 
an increase in its capacity to produce particular products? 
Why was a base set up for some and not for other commodi
ties manufactured? Was there any substantial difference in 
the company's 'excess' capacity for such commodities; the 
geographic distribution of its shipments of them; the size 
and concentration of consumers of those products; the 
method of distribution employed? At what point are pos
sible economies of large scale production and utilization 
of capacity offset by high freight charges to consuming areas 
(i.e., freight absorption)~ 

The opportunity presented by the changes in June 1938 
for a study of these issues in areas in which the forces at 
work may be most adequately isolated can best be realized 
if this project is undertaken by a research institution pre
pared to conduct its inquiry over an extended period. 

2 Analysis of the Competitive Significance of Non-produc
ing Basing Points 

Some steel is produced on the Pacific Coast but the western 
seaboard states are supplied primarily by eastern mills. No 
steel is· produced in the Southwest. Nevertheless basing 
points, for certain products, have been established on the 
Pacific Coast and at Gulf ports. The primary objective of 
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this project should be to inquire into (1) the reasons for 
the establishment of such basing points and (2) their effect 
on the price Ilructure of the industry. The following 
queries will indicate the major issues involved. 

I) Have the prices established at these basing points 
shown sensitivity to variations in the volume of imports in 
such regions? 

Have these prices reflected variations in the prices at 
which imported steel was sold? 

Is there evidence that prices established at these points 
were maintained with fixed differentials over prices at pro
ducing basing points. f9r example at Pittsburgh? 

What evidence is t1~~re that other factors. e.g .. competi
tive pressure of large buyers. may have determined price 
variations at these points? 

2) To what extent has the chaotic price situation in the 
Southwest be~n caused by diversion in transit. at inland 
points. of products priced on a Gulf port base? (e.g .• prod
ucts sold on a Houston. Texas. base and shipped by rail 
from Chicago ;"'ight be stopped at Dallas. for instance. at 
a price advantage equal to the freight rate from Houston 
to Dallas. Furthermore. products sold for delivery at Corpus 
Christi (water-rail via Houston) with rail freight allowed 
might be diverted at Houston. The net cost to the buyet 
would then be lower than the base price. The latter is cus
tomarily identical at all Gulf ports.) 

J Historical Behavior of Published Prices by Products: 
An Analysis of Similarities and Dissimilarities in Price 
Trends 

A first step in price research in the iron and steel indus
try is to segregate from published price series or list prices 
those commodities which evidence similarities in fluctua
tions or trends over an extended period. Since trend is more 
important than cyclical variation for this purpose. the nom
inal character of published base prices may be ignored and 
the study confined to prices quoted at a single basing point. 
Because it alone is a basing point for most steel products. 
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Pittsburgh would he desirable. To ensure comparability in 
the quoted prices for each given product over time, how
ever, changes in base specifications, in standard quality 
characteristics, and in extras would have to be ascertained 
and discounted. 

The initial grouping of products in accordance with the 
degree of correlation in their price fluctuations and trends 
will itself pose questions, the answers to which are funda
mental in any appraisal of price characteristics or price 
policy in· the industry. Are commodities, similarly priced, 
commonly Jolled on the same mill? Are they sold under 
similar competitive conditions? (~y "similar competitive 
conditions" is meant the number : • .size, and geographical 
concentration of buyers, the ability of buyers to produce 
their own steel requirements; the economic availability of 
substitutes; lihe economic mobility of the product; the 
characteristic methods of distribution; the {elative impor
tance of steel cost in the price of the finished product; reci
procity between buyer and seller; etc.). At~ iron and steel 
products, similarly priced, substitutes for one another in 
any important use or at any range of prices (e.g., pig iron 
and heavy melting scrap in the production of open-hearth 
steel)? Is the definition of products in any given group 
related to use and market requirements or to methods of 
production? For produqs manufactured in whole or in part 
on the same mill but displaying different price character
istics are there any special factors in production sufficient 
to explain their differences (e.g., special labor, raw material, 
processing, or handling costs)? Do products, originally rolled 
on different mills but subsequently rolled on the same mill 
(e.g., flat-rolled steel on the continuous mill), alter their 
price characteristics with changes in their methods of pro
duction? These questions are illustrative of many others 
relative to production, use, and distribution that should 
be raised to account for the dissimilarities as well as the 
similarities in historical price behavior. 

It is apparent that this project may be made as wide or 
as narrow as the resources and the ability of the investigator 
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may dictate. In its broadest interpretation it necessarily 
overlaps other projects suggested in this section. In its more 
restricted sense. it could be confined primarily to a statis
tical analysis of relevant price. production. and man-hour 
data. 

4 Reciprocity as a Factor in Pricing Policy 

By reciprocity is meant all considerations that determine 
the purchase or sale of iron and steel products other than 
price or price concessions in the form of shading the base 
quotation, waving extras, granting rebates. or :ab&orbing' 
freight. . 

Steel companies are large purchasers of a wide variety of 
products: raw materials-firebrick. coal. oil. gas, limestone. 
iron ore. various alloys. various metals. palm oil. and a host 
of others; equipment and construction mat~ials for fur
naces. rolling mills. warehouses. fabricating shops. and office 
buildings; services-transportation. public utility. financial. 
agency; and a multitude of consumers' goods and services 
for company retail stores and commissaries. At the same 
time steel. companies sell many commodities only indirectly 
associated with steel-byproducts in the manuf;v:ture of coke 
or the operations of blast and open-hearth furnaces; coal 
produced in their own mines but not of proper grade or 
size for their own use. products further fabricated from 
iron or steel. etc .• and provide a variety of specialized serv
ices such as engineering. laboratory testing. drafting. ex
perimentation. Industries from which purchases are made 
are often themselves large users of' steel in the form in 
which it leaves the rolling mills or of steel products in 
which the source of steel used may be specified by the pur
chaser. Here. then. is a fruitful field for the exercise of bar
gaining pressures through an allocation of steel company 
purchases among sellers who are in a position directly or 
indirectly to specify sources for the purchase of steel prod
ucts. This power over the potential buyer of steel may 
frequently be a function of the size of the steel company 
and the variety of its operations-possibly an important 
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consideration in the development of huge corporations in 
the iron and steel industry. 

Only a frank discussion with steel company sales execu
tives and consumer purchasing agents or a thorough file 
search could be expected to illuminate this phase of sales 
policy. But the influence of reciprocity on pricing policy 
might be approached indirectly through an analysis of steel 
company purchases. To what extent do reciprocity deals 
alter the ~ompetitive relationships between large and small 
steel producers? In what industries is reciprocity relatively 
important >and what steel products are most directly in
volved? Is there a significant difference in product price 
behavior where reciprocity is important :nd where it is 
negligible? Are there other factors tbat account for the price 
characteristics observed? Are prices more or less flel'ible 
where reciprtcity is important? 

5 Potential Price Control Through Vertical Integration 
of Production Processes 

Vertical integration, for the present purpose, excludes the 
combination of processes involved in the manuf;v:ture of a 
rolled steel product in a single worKs or group of works 
(i.e., coke ovens, blast furnaces, open-hearth or bessemel" 
furnaces, rolling mills). It also neglects operations chara~
teristically carried on in.the same works, such as galvanizing 
and tinning. It is concerned primarily with further-finishing 
operations like the manufacture of pipe and tubes, the 
drawing of wire and manufacture of wire products, the 
fabrication of bridges, structurals, etc., the construction of 
ships and barges, and the manufacture of culverts, roofing, 
and other steel products. These and other activities that 
require distinct breaks in the continuous integrated pro
duction of steel may be regarded as distinct industries. 'In
tegrated' steel companies dominate further-finishing proc
esses, shipbuilding, and the structural industry. They are 
important factors in many other manufacturing activities. 
When steel companies, through purchase or otherwise, own 
or control important operating units in these steel-using 
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fields. vertical integration may have a profound effect on 
the competitive situation. both among steel companies and 
within the industry invaded. and on the level and stability 
of the price. of Iteel used in those industries. This project 
is important. then. both for an understanding of price and 
price policy for certain commodities and for an appraisal 
of competitive forces in the steel industry. The following 
questions willluggest some of the basic issues involved. 

I) In terms of capacity. production. sales. size, jlnd loca
tion of producing units. how important is each steel com
pany in the particular industry invaded? What steel prod
ucts are consul{led by the industry in question and what 
proportion of the output of each steel product is custom
arily taken by it? Whar proportion of the steel products 
consymed in each such industry is supplied by the in
tegrated steel company? Is there any evidence that the fabri
cating units or subsidiaries of the 'integrated' steel com
panies use their competitive power in the steel-consuming 
industry to capture the most desirable business or to force 
independents to purchase their steel requirements from 
themselvet or their affiliated companies? Are the prices of 
steel commodities primarily sold to consuming industries 
M which integrated steel companies are a dominant factor 
more or less stable than those of commodities taken by 'in
dependent' industries? Do relative price trends of such com
modities reflect the competitive pressure of the integrated 
steel mills? 

2) Has the margin between the prices of semi-finished 
or finished rolled steel (purchased as a raw material by non
integrated consumer-competitors) and the prices of the 
further-finished steel products widened or naqowed over 
time? Are there any cost factors that might account for the 
variations in the margin observed? (Contract rather than 
published base prices for steel purchased by non-integrated 
companies would be required accurately to determine these 
conversion margins.) Are the markets for the finished prod
ucts of the non-integrated steel companies limited by the 
activities of fabricating units of integrated steel companies 
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in consuming industries? \Vhat economies, if any, are avail
able in the vertical integration of further-finishing processes, 
fabri<;:ation, and manufacture with the production of rolled 
steel products? Is there anything in the location or operation 
of works or in the methods of sale and distribution that 
indicates that such potential economies are important con
siderations for management? 

Like the analysis of new b'asing points, this project may 
be handlfd piecemeal from the viewpoint of individual con
sumers, consuming industries, or regions. Thus the scope 
of the project and the character of the investigation may 
be adapted to the resources and contacts ot the investigator 
or research agency. 

6 - Price Competition in the Distribution of Steel Products 
with special reference to Mill Stocks 

Most steel is distributed directly from the mill to destina
tion in order to reduce handling charges to a minimum. 
Indirect distribution through jobbers or from jobber stocks 

-"is important primarily in further-finished products such 
as wire and wire products, pipe and tubes, galv~nized and 
formed roofing products, which are used in relatively small 
quantities by ultimate consumers or consuming fabricators 
over wide areas, and in other steel products for fill-in orders 
and small 'users. Pipe: and t';oes traditionally have been 
distriby.ted through consignment stocks, a practice probably 
extend~d to other products since the Code period. The 
operating margin of the independent jobber is derived 
from jobber discounts on some products, commissions on 
others, and the difference between large and small quantity 
prices (i.e., purchases in sufficient quantity to avoid extras 
for small quantity and to earn carload freight rates and 
sales in smaller quantities at extras above base prices). In 
certain areas, especially tonnage-deficit areas like the South
west and the \Vest, the large integrated steel companies 
have established mill warehouses from which shipments 
are made to jobbers and consumers in the areas served. 

This project has two objectives, either of which may be 



THE IRON AND STEEL INDUSTRY 49 

studied independently: (I) Pricing practices used in con
junction with mill stocu and consignment ,Itocks may be 
used by the large integrated companies to undermine the 
competitive position of their smaller, more specialized 
rivals. (2) Such tactics further raise the issue whether dis
tribution of steel products througl). mill warehouses and 
consigned stocks is more efficien" or socially more desirable 
than through jobbers. A few.of the major questions with 
which these investigations would be concerned are: 

I) At what locations, on what dates, and by what com
panies have mill warehouses been established? What iron 
and steel products are stocked and what is the customary 
inventory of each? Are sales from warehouse stocks made 
to jobbers ox: .&0 other q,lstomers or to both? Are prices the 
equivalent of mill or of warehouse prices? Are quantity 
extras usually charged? Is business solicited on a mill-price 
basis? What effect, if any, did the establishment of mill 
warehouses in the region studied have on the proportionate 
distribution of t?tal regional sales and of sales to jobbers 
by inteiTated and non-integrated steel companies? Wh~ 
effect, if any, did mill warehouses have on the number and 
distribution of consignment stocks and the number of com
modities sold on that basis? To what extent may chaotic 
price conditions in certain areas such as the Southwest be 
attributed to the use of miU \tocks, consignment sales, vague 
or lax jobber classification? Have customers in the area 
benefited in price or service from the distributiori~thods 
employed? 

2) Are the services performed by legitimate jobbers
warehousing, incidental fabricating, seIling-in any way 
inrerior to those performed by mill warehouses? Are the 
costs of operation for the former in any way greater or less 
than those of the latter? Does the use of consignment and 
mill stocks stimulate competition or does it increase distri
bution costs, price discrimination, and controlled sales? 

The competitive impact of mill warehouse price policies 
011 the jobber trade. and 011 the relation of integrated to 
non-integrated steel companies might be studied in any 
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region, but it is especially important in those southern and 
western· areas served primarily by ea~tern mills. 

7. 7nfluence of the Freight Rate Structure on- the Pricing 
of Iron and Steel Products . 

The freight rate structure obviously affects the ,desirability 
of location for both steel._mills and consuming industries 
and is an important factor in both the establishment of 
basing points and the determination of pricing policy fol
lowed at such points. Three phases of rate making particu
larly pertinent to steel price structure give rise to the fol
lowing queries: 

I) What is the extent of interterritorial freight rate dis
crimination? Are differential rate~ which depend on the 
direction of haul significant for the relative'competitive 
pos'ition of steel mills in Pittsburgh and Birmingham, for 
example? Are zone rates in part responsible for the peculiar 
pricing system in Texas? Do long-haul as contrasted with 
short-haul rates modify the apparent competitive advantage 
of location of western mills in comparis~n with VIills in 
the Pittsburgh-Youngstown districts? Is such modification 
of competition, particularly striking when the latter mills 
ship to western and southern markets via rail-water routes? 
To what extent are steel company owned railroads, barges, 
and steamships used to force rate wncessions from railroads? 

2) What is the effect 'of fabrication-in-transit rates on the 
competitive position of fabricators? To what extent does 
the pr~ctice of shifting inbound bills of lading, so as to 
maximize freight rebates, effectively exclude some steel mills 
from supplying certain fabricators on certain projects? To 
what extent does this practice give 'outside' fabricators a 
competitive-advantage over local fabricators? To what ex
tent has this practice forced price concessions equivalent 
to the fabrication-in-transit privilege? Does a significant 
amount of 'cross hauling' result from the practice? Has this 
practice been an important stimulus to the invasion of the 
fabricating industry by steel producing companies? 

3) What is the effect on the steel price structure of 
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freight rebates on products manufactured for export? This 
query is particularly pertinent with respect to prices of tin
plate and black plate used in the manufacture of containers, 

It is obvious that this project might be limited. if desired, 
For example. a study might be based on the operations even 
of an individual fabricating concern, Answers to the ques
tions in section (2) above could then be sought in a study 
of the firm's lOurces of steel and its markets over a given 
period, , 

8 Competitive Significance of the Pric'e and Quality of 
Iron and Steel Scrap 

Although scrap may be substituted for iron ore in the blast 
furnace with'. consequent saving of coke and flux as well 
as ore. its major importance in the steel industry lies in 
its partial or complete displacement of pig iron in the manu
facture of steel. Other conditions being favorable. a charge 
of 80 per cent scrap in an open-hearth furnace is common 
and some plants run almost entirely on scrap, Limiting 
factors In the substitution of scrap for ore or pig iron are the 
relative prices of each. the supply of scrap of known chemi
cal composition. the volume of steel ingots produced, and 
the technical characteristic. of installed equipment, This 
project. therefore. is concerned primarily with, three basic 
trends in the industry: (I) operating practice" as modified 
by relative prices of ore and scrap. pig iron and scrap. and 
volume of steel ingots produced; (2) changes in the supply 
of scrap of known chemical composition as compared with 
shifts in production from heavy to light steel products and 
from carbon to alloy steels; (3) the competitive significance 
of these trends for integrated versus semi-integrated works. 
for the determination of advantageous location of steel 
works. and for price competition among rolled steel 
products, 

These broad objectives of the study suggest certain lines 
of investigation illustrated in th~ following groups of , 
questions, 

I) What has been the ratio of the production of pig iron 
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for steel-making purposes to the total production of steel 
ingots-open-hearth, bessemer, and electric-since the be
ginn1ng of the century? (These data should be compiled on 
a "inonthly basis.) What has been the ratio of .the heavy 
melting scrap pric'e to the price of pig iron and how is it 
correlated with the amount of scrap used relative to the 
total output of steel ingots? What has been the ratio of 
iron ore used to the output of pig [ron? Does this ratio 
reflect bla~t furnace practice in the use of scrap? What limi
tations of relative cost,-of technical operating conditions, or 

.'~ 
of other factors limit the use of scrap in the blast furnace? 
in the open-hearth furnace? in the electriC" or open-hearth 
furnace in the manufacture of alloy steel? To, what extent 
has scrap been substituted for other materials in the pro
duction of C!lloy steel? 

2) Of the total scrap used what has been the proportion 
of home-produced to purchased scrap o;'er time? of carbon 
and alloy scrap? \Vhat has been the trend in supply of scrap 
of various known chemical specifications (i.e., carbon and 
various alloys)? To what extent is supply correlated with 
production of these respective classes of steel? \Vhat is mod
ern practice in the segregation of scrap among scrap dealers 
and from what sources is scrap ~oJlected? 

3) \Vhat has been the trend in the number of works 
operated entirely or predominantly on scrap? \Vhat reduc
tion does the construction of works designed to operate 
substantially on scrap alone effect in the minimum efficient 
capacity of plant? in the total investment in plant? in the 
location of plant? Is there any evidence of increased price 
competition among steel mills because of the use of scrap, 
either through reduced costs or increased decentralization 
of works location? \Vhat influence, if any, has the increas
ing use of scrap had on the control or ownership of ore 
properties by integrated steel companies? on the beneficia
tion of ores? on the eco~'~mic availability of ores? 

Although the potentiaiIy revolutionary implications in 
the use of scrap render it desirable that this project be con-
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ducted along a broad front by a research institution. certain 
phases might be imestigated by a qualified individual. 

9 The Flow of Capital, ineluding the Growth alld Deeli11e 
of Firms, and the Direction of New Investment in Particu
lar Products and Areas ulative to Changes in Prices, Pric
ing Pallerns, Production, and Major Technological 
Developments • 

Parts of this project would carry investigators beyond the 
field of prices proper. but it shou)d be conducted with 
major emphasis upon the relation of pr7ces. price policies. 
and price patLCI'ns to the flow of capititl. The study would 
involve an attempt to answer the following questions, 
among others: 
1) Has the source of new capital in the industry been pre

dominantly reinvested earnings. borrowed capital, or 
share capital? • • 

2) Has the rate of flow of new capital been correlated more 
nearly with price changes. shifts in demap~. or techno
logical innovations? 

3) To what extent have individual firms lost their corpo
rate existence or their corporate independence? 

4) To what extent has .the capacity of such firms been 
eliminated? 

5) To what extent has new investment taken the form of 
increases in existing capacity at existing locations? 

6) To what extent has new investment led to shifts in 
capacity at basing point vs. nonbasing point locations? 

7) To what extent has the direction of new investment 
been influenced by changes in markets. transportation, 
prices and availability of raw materials and labor? 

This project should be divided into studies on a regional. 
finished product. and an integration basis (i.e .• the relation 
between finished rolled products. semi-finished rolled prod-
ucts, ingots. and pig iron). . . 

Although some of the individuaiquestions raised by this 
project mig-ht be undertaken by one investigator working 
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alone, the complexity of the issues and the evident need for 
industry co-operation w"uld suggest that the project as a 
whole would require the staff of a recognized research insti
tution. 

IO Changes in Corporate Structure and in the Degree and 
Types of Integration in relation to Prices} Pricing Patterns} 
and Production 

This study contemplates a twofold objective: It essays pri
marily to appraise trends in concentration of financial con
trol and internal ~rganizati~n of firms for production and 
sales. Further, so far as may be p~ssible it would deal with 
the claims and evidence of relative economies of integra
tion, specialization, size, and distribution efficiency, to indi
cate whether and how far industrial concentration has been 
dictated by financial motives associated with monopoly 

• control and how far t>y operating economies. Special atten-
tion should be given the following aspects of this problem: 

1) Outr!~qt ownership, interlocking directorates, inter
company investments, intermanagerial agreements among 
iron and steel companies and agreements between these 
companies and (a) their sources of raw material such as 
coal, iron, scrap suppliers; (b)cc;msumers of their byprod
ucts such as utility, chemical, fertilizer, and cement com
panies; (c) consumers or their steel products. 

2) Community of interest in common banking connec
tions (with or without representation) as well as possible 
tres between these banking groups. 

3) The effect, if any, of patented processes on iron and 
steel prices. 

The investigating agency should have sufficient financial 
support to conduct a field study supplemented by question
naires in addition to the examination of governmerttal and 
other documents. 

I I The Influence of the Byproduct Coke Oven on' the 
Location} Amount} and C;oncentration of Capacity; the De-
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gree 0/ Integration; Production and Pricing Patterns in the 
Iron and Sted Industry 
This project requires specialized knowledge and some in
dustry co-operation for success. It might. therefore. be prop
erly carried out by a research institution. 

12 Influence 0/ the Continuous Rolling Mill on the Loca
tion, AmounJ, and Concentration 01 Capacity; the Degree 
o/Integration; Production and Pricing Patterns in the Iron 
and Steel Industry 
Changes in basing points for hot-rolled sheet and strip in 
July 1938 were apparent~ influenced by the installation of 
continuo'lls mills for making these products. 

Probably this project could be carried out successfully 
only if conducted by trained research workers under com
petent direction. Hence it is suggested that it be undertaken 
by an institution rather than by an individual. 

C PROJECTS SUITABLE FOR INDIVIDUAL RESEARCH WORKERS 

The projects listed below could be underta)(en by indi
vidual research workers. They are intended to be suggestive 
of the type of research that would enhance economists' 
knowledge of the price structure and pricing policy in the 
industry. In each instance the individual research worker 
would expand or restrict his investigation in accordance 
with the funds and data available. 

Interbasing point price differentials 
In view of the more thorough analysis of this subject included 

in research project B-J above. this study is suggested primarily 
as a statistical analysis by products of the quoted price differen
tials over a considerable period. 

Changes in quality of a given steel product relative to changes 
in its price. i.e .• its base price and the extras applicable. over a 
given period 

An outstanding illustration of quality change is found in 
rails. especially in the development of lighter and more durable 
rails through the use of alloys and of welding. Similar changes 
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in struc:tural steel may alter profoundly the character of the 
so-called heavy steel industry. 

The relation of wages, materials, etc. to prices (as developed 
from Census data} 

Price differentials between semifinished and finished prod
ucts especially in relation to changes in integration, e_g_, a 
study of conversion margins. 

-Changes in terms and conditions of contracts for various iron 
and steel products as related to pricing policies or pricing pat
terns (an historical study) 

For example, contract prices for tin containers, covering pack
ers' requirements over three to five years, are determined by 
formula from the published price of tinplate. There is, there
fore, little advantage to can manufacturers in attempting to 
force a reduction in the published price of tinplate. This is 
probably a significant factor in the relative rigidity of tinplate 
prices. 

Theoretical vs_ practical capacity in relation to changes in 
prices 

The relation between tariffs and prices of some particular 
steel product 

For example, over what area would a reduction in existing 
tariffs extend the shipments of the imported steel product? How 
important is the marketing area thus affected to domestic steel 
companies? 

V 

ANALYSIS OF 

TWO IMPORTANT RESEARCH PROJECTS 

IN THIS chapter we discuss the details of two projects that 
seem particularly important (though not necessarily imme
diately practicable): (1) effect of the basing point price 
practice upon regional economic development; (2) elasticity 
of demand for individual iron and steel products. By an 
intensive analysis of these two problems it is hoped to illus
trate the difficulties that beset price research in this field. 
Needed data are not available and in many cases do not 
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exist. In order to collect (or prepare) the essential informa
tion. the c<Hlperation of the industry and. perhaps. of gov
ernmental agencies must be secured. The two problems 
here outlined are likely to prove enlightening to the econ
omist. practically useful to the industrialist. and significant 
to those concerned with broad social·considerations. 

EFFECT OF THE BASING POINT ~RICE PRACTICE 

CPOS REGIOSAL ECONOMIC DEVELOPMENT 

No study of iron and steel prices can ignore basing point 
pricing and its effects on the relative competitive advantage 
of consuming industries. the economic development of, 
regions. the efficiency of production and distribution of 
iron and steel products. and the general level of iron and 
steel prices. It should be recognized. however. that the bas
ing point practice is but one element in the complex of 
selling conditions. which also includes rate books. official 
territories. etc. 

This is not one but a series of fundamental economic 
problems associated with the multiple basing point system 
of pricing. These problems have their origin in price dis
crimination-differences in the mill-net price of steel-in
evitable under any system of pricing other than sale at the 
mill door at prices uniform for all buyers purchasing under 
similar conditions. 

Under any given basing point system. price discrimina
tion by products may indicate: (I) the relative desirability 
to the dominant interests in the industry of one selection 
of basing points as opposed to another; (2) the market areas 
in which discrimination is revealed (which provides a fac
tual basis on which to devise a corrective); (3) the extent' 
to which there may be cross-hauling and therefore economic 
waste; (4) the extent to which the general level of prices of 
the products in question may be affected by the method of 
pricing. 

Drastic changes in summer 1938 increased the number 
of basing points and substantially reduced the differential 
between Pittsburgh and other basing points. Although these 
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changes reduce the amount of 'phantom freight' in the de
livered price (and, therefore, meet one of the objections to 
the pricing system), the essential character of the basing 
point method (i.,., delivered price quotations and freight 
a~sorption) is unchanged 'and the major research problems 
remain. Instead of removing these problems, these recent 
changes offer ,a valuable opportunity to study them by ob
serving the effects oh:hanges in price discrimination upoJ;l 
the above mentioned production anl consumption condt
tions. 

In discussing these problems, emphasis is placed upon 
the (1) dearth of relevant data, (2) influence of a basing 
point system on consumer location, (3) effect upon producer 
location. 

Dearth of data 

Data that would make possible such an analysis of the exist
ing basing point system for any given product or group of 
products are not available. 

1) The data required for a factual picture of discrimina
tion are shipments from individual mills or groups of mills 
(within a given basing point area) to destination (at least 
by states and preferably by !maller areas) showing the 
amount and type of each product according to: (a) the bas
ing point on which pric.e was calculated; (b) whether actual 
freight paid the railroad was greater than, equal to, or less 
than the freight charges added in the delivered price. Since 
these data would be available only in aggregated amounts 
covering a series of shipments, an internal check on their 
accuracy as well as their SIgnificance could be provided 
only by requiring for each classification the aggregate 
amount of extras included in the aggregate price shown. 
Such information has never been assembled. The NRA 
made a start in this direction when it secured the co-opera
tion of most steel producers, within 50 miles air-line of 
Pittsburgh, who provided shipment data for three months 
during 1934 (issued as Supplement 1 to the NRA Report 
on the Basing Point System). But by failing to secure a 
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product differentiation or even a classification according 
10 equality between freight paid the railroad and freight 
added to the basing point price, not to mention the amount 
of extras in the price aggregates gi\'en, \he data were too 
ambiguous for definitive analysis. 

2) The data indicated under (I) would make it possible 
to determine (a) the percentage of total shipments for which 
freight added in th~ delivered price was equal to, greater 
than, or less than the actual freight charges; (b) the per
relllage of total shipments for which the mill-net was less 
than, equal to, or greater than the base price at the nearest 
basing point; (c) the locations at which these aspects of 
discrimination revealed themselves; (d) the amount and 
direction of actual market area interpenetration. i.e .• the 
extent of cross-hauling. 

A further correction of the data is required if one would 
distinguish between special allowances provided in the 
prices quoted on) sales of certain products within given 
areas and low mill-nets voluntarily accepted through a will
ingness to absorb freight charges. 

EUl'Ct 011 cOll.lume,.'s loeational advantages 

The impact of a given basiftg point system upon the rela
tive competitive advantag-e of consumers' locations involves 
both an historical and analytical approach. One phase of 
an historical study of the influence of a basing point system 
that has long affected consumers' location of plants would 
give attention to the original natural advantages and the 
modification thereof introduced by the general system of 
prices that existed before the summer of 1938. Another 
aspect of an historical study could be framed in terms of 
the effects of changes in the number of basing points and in 
the differentials among basing points upon the locational 
advantages of major consumers. The changes of the sum
mer of 1938 are particularly suitable for such an historical 
study because they were sudden. comprehensive. and dras
tic. These changes will be expected to confer advantages on 
SOme consuming plants and disadvantages on others. So 
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far as the previously existing price structure may have con
ditioned consumers' location or expansion of productive 
facilities, the effects of these changes on profitability of 

,operations are clearly fortuitous. An analysis of the net 
effect upon competitive advantages and upon subsequent 
location or expansion of facilities will provide historical 
evidence of the repercussions of a basing point system upon 
the regional development of consuming industries. 

An analytical approach to this problem might also be at
tempted. If data were available the computation of phantom 
freight in the delivered price at any given consumer's loca
tion is straightforward enough. The extent to which freight 
charges from basing point to place of delivery included 
in the delivered price exceed actual transportation costs 
from the mill to the place of consumption via the medium 
actually used will measure the amount of phantom freight. 
Whether the price paid for a product at a given consumer's 
location would, under an f.o.b. mill system, differ from the 
delivered price under a basing system depends in the long 
run not alone on the amount of phantom freight but also on 
(1) relative assembly costs of materials and production costs 
at the mill location; (2) the size of the consuming area that 
may be reached at a price advafitage over other mills; (3) the 
relative importance of this 'natural' market area as defined 
by (2) to other mills ~oncentrated, by reason of assembly 
costs or other factors,' in areas within which demand is in
adequate to support capacity; (4) the extent to which the 
mill is forced consequently to give effect to its total influence 
on price, irrespective of its existing cost situation, in deter
mining its pricing policy. Examination of the adjustments 
of rival producers to the recent changes in basing point dif
ferentials will provide important evidence. 

Research along the lines suggested in this section would 
contribute to an understanding of the following problems 
associated with the price structure in iron and steel: (1) the 
effect of iron and steel pricing policies and methods on the 
prices of other products; (2) the extent to which the basing 
point system does in fact affect the location of consuming 
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industries and the use of transport media other than rail
roads; (3) the extent to which the cost of crosshauling may 
be offset by a saving in inventory and storage costs; (4) the 
economic effects upon consuming industries of expanding 
or altering the list of established basing points. 

\Vilh proper direction by a large research organization 
to ensure a unified aim and proper scope, these studies 
could he undertaken on a regional, an industry, or even a 
plant basis and therefore might be adjusted to the research 
facilities of a university bureau or even to the resources of 
a graduate student. 

EOect 011 producer's IDeational advantages 
A further problem associated with the effects of the basing 
point practice concerns the relative advantage of basing 
point and non-basing point location for the iron and steel 
producer. A basing point system may protect investment in 
steel producing capacity and even stimulate its expansion 
in existing location and obstruct the growth of capacity at 
points economically more desirable. On the other hand, 
especially a5 the number of basing points increases, a loca
tion away from a basing point may prove financially 
advantageous. 

J) The analysis of this problem is rendered extremely dif
ficult not only because of the lack of data on costs, regional 
production. regional sales, and mill-net prices, hut also 
because of long use of basing point differentials and freight 
differentials which conditioned the erection and extension 
of productive capacity. The utilization of productive capac
ity for specific products in various basing point and non
basing point regions over a period of years could not. in 
itself. be expected to provide a measure of relative advantage 
of location but. if modified by data showing the average 
mill-net price received for each product. it would constitute 
an important step in the analysis. If. at the same rate of 
utilization, mills within basing point areas received a higher 
mill-net, there would be a presumptive advantage in basing 
point location assuming substantially equal costs. The 
opposite result. however. would not justify a presumptive 
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advan,tagein the non-basing point location until correction 
had been made for differences in assembly and production 
costs in the respective regions. 
'. 2)' Capat\ty in the immediate vicinity of a given consum
ing area may enjoy a high rate of utilization from local de
mand; yet the dispersion of the rest of the market may be such 
as to preclude any further concentration of capacity in this 
area under either a basing point or a mill base system. The 
consideration of this further factor necessitates a distinction 
between pig iron, steel making, and rolling mill capacities, 
and the economies of their interrelation. In the location of 
facilities for production of the finished product two factors 
are important: (a) the economic mobility of the product 
increases as its value increases relative to its bulk and trans
portation charges become a smaller proportion of its value; 
(b) the product becomes more specialized to a particular use 
and the capacity devoted to its production is consequently 
more"subject to risk of uneconomic utilization with changes 
in demand. The first factor encourages a wider dispersion of 
non-integrated and semi-integrated firms (especially since 
the development of an adequate scrap market and the conse
quent freedom from excessive pig iron transport charges). 
The second factor encourages a greater expansion of rolling 
capacity in the immediate vicinity of existing iron- and 
steel-making capacity .. because variety of rolling facilities 
allow a high utilization of steel- and iron-making capacity 
independent of changes in demand (not to mention econ
omies in heat conservation). Hence the economy of mill 
location depends only in' part on relative assembly costs 
and the magnitude of local demand for a particular product. 
It depends further on the conformation of the market for 
each prodvct and for the group of products that may eco
nomically be produced together. For example, the recent 
expansion of rolling capacity in the Pittsburgh or Chicago 
District may reflect the economies associated with integra
tion and the advantage of Pittsburgh or Chicago location 
relative to the market for no one of the finished products 
but, on the average, for the group. 
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The fundamental changes in the differentials among 
basing points in the summer of 1938 provide an opportunity 
to study the aize and configuration of consuming areas for 
particular iron and steel products in relation to location and. 
concentration of production capacity by analyzing differ
ences in regional costs. production. shipments. and mill-net 
prices associated with two price structures. Such a study can
not be made. however. unless production. cost. and shipment 
data by products and consuming areas are available. Fur
thermore. it must take cognizance of different effects asso
ciated with different stages in the production process and 
different degrees of integration. 

ELASTICITY OF DEMAND FOR IRON AND STEEL PRODUCTS 

Although producers may make rough estimates of the prob
able effects upon sales of slight changes in price. demand 
elasticity is probably one of the most vacuous of our 'efupty 
economic boxes' in the industry, A knowledge of demand 
elasticity would be helpful in understandin~ (1) the be
havior of prices of iron and steel products under either 
competitive or monopolistic conditions; (2) the relation of 
steel prices to other prices and to productive and distribu
tive processes in the economy as a whol,e; (3) the appropriate 
regulatory policies required to protect the public interest. 
Such an analysis of demand elasticity might also be expected 
to yield results of value to the industry.1 
lIn undertaking an analysis of demand elasticity confusion will be ohviated 
if several kinds of demand phenomena are sharply distinguished: 
I) Elasticity in demand, i.e., the relation between increments in price and 
in quantity sold at various points on a given demand schedule. 
2) Changes in the elasticity of demand, i.e., changes in the shape or 510pe 
of the schedule. The demand for steel may be less sensitive" changes in 
price at some phases in the business cycle than at others. 
s) A cyclical shift in the position of an entire demand schedule, snch as is 
notierable in the course of a business cycle in the steel industry, when the 
quantity taken at a given prier increases. 
4) A long telm shill in the position of the entire schedule such as tran
.ernded qdical f1nclIIations dnring the expansion of demand between 1860 

and Ig2g. 
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To be meaningful a study of demand elasticity must be in 
terms of individual iron and steel products, or of a closely 
related group of products for which the conditions of pro-
duction, distribution, and demand are similar. . 

Demand ~lasticity may be approached in two ways: (I) a 
correlation analysis of the variation in quantity taken, which 
is aSsociated with the variation in price of a given steel 
product; (2) an analysis of the re£iprocal substitution of a 
given steel product for both competing and completing 

. goods as affected by variations in their prices. 

Correlation analysis 
Statistical analysis of demand elasticity is beset-by many diffi
culties. In the first place, data relating to the actual prices 
of giv.en steel products are imperfect and inadequate. Under 
the N~.A Steel Code, with uniform extras, filed base prices, 
and enforced regulations governing transport media and 
special adjustments, delivered prices could be estimated 
from known base prices. With respect to conditions existing 
before the Code and since its demise, accurate estimates are 
impossible. 

This condition may be illustrated by pointing out the 
assumptions that R. H. Whitman had to make in a study of 
demand reported in The Statistical Law of Demand for 
Producers' Goods as Illustrated by the Demand for Stee} 
(Econometrica, Vol. IV, NO.2, p. 138, 1936). These remarks 
are not a criticism of Mr. Whitman who himself recognized 
the limitations of his analysis. In the absence Df actual price 
data, Mr. \Vhitman was forced to use the composite price of 
finished steel products published in Iron Age and, in lieu 
of actual sales data, the monthly figures of steel ingot pro
duction, corrected by unfilled orders, as published by the 
United States Steel Corporation. The finished steel com
posite is a simple arithmetic average of prices at Pittsburgh 
of "steel bars, beams, tank plates, wire, rails, black pipe, 
sheets; and hot-rolled strips". Before the Code period these 
were not filed prices; they represented the judgment of that 
trade journal's representative as to the going price. They 
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were recognized as nominal; important producers could 
purchase steel from $2 to $4 per ton less than the published 
price. Even if accurate as base prices. they did not repre
sent actual cost to the consumer. for this would vary with 
the extras. imposed or waived. relative to quantity or speci
fication and with the transportation charges. made or ab
sorbed by the mills. used in calculating delivered price. 
Even if accurate in all these respects. they could hardly be 
considered as motivating total 'sales' unless it could be 
assumed that interbasing point differentials did not change; 
in other words. that changes in Pittsburgh prices accurately· 
measured changes at all basing points. Finally. as an un
weighted av~rage. it had to be assumed not only that the 
prices of products include~ in the index were representative 
of steel prices generally. which was dubious. but also that 
no shifts in demand from one type of steel to. another had 
taken place over the period studied. which was demon-
strably false. . 

A second obstacle to correlation analysis of demand is 
that it is not possible to ascertain the actual proquction. 
shipment. or sale of a given steel product on a monthly basis. 
Sales data have never been divulged by the industry. even 
to iu Code Authority. except in lump form for the calcula
tion of relative voting power under the Code (thereafter to 
be destroyed without record). Production data are available 
on an annual basis alone. and shipments by products accord
ing to destination have been assembled only for special 
purposes.2 

The difficulties encountered by Mr. Whitman illustrate 
this obstacle also. An index of 'sales' derived from monthly 
production of steel ingots corrected by unfilled orders is 
equally ambiguous. Without attempting to be exhaustive, 
w~ may mention the following difficulties: (I) the steel ingot 
2 E.g .• in the Bethlehem·Lackawanna Case before the Federal Trade Com
mission. by the Association of Flat-Rolled Steel Manufacturers for their 
members over certain years (now discontinued). and for the NRA for three 
months in 193-1 (these. however. were not byproduclS and were for mills in 
the Pilt,burgh area alone). Destination in all three instances was defined 
in terml of a wide geographic area. usually by states. 
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is a raw material for all other finished steel products, the 
production of each of which varies in quantity, according 
to conversion losses associated with further processing, and 
in value, according to the labor and processing associated 
with finishing operations and requirements; (2) steel is 
usually purchased on a contract basis, the contract being 
regarded by both parties as an option within maximum and 
minimum amounts to be taken up or not within the contract 
period (usually three months, although often longer) at 
either the contract or the going price, whichever is lower, 
at the time at which specifications are issued by the custo
mer. Actual shipments are not billed at the price existing at 
the time of shipment or at the price existing when actual 
specifications were issued by consumers unless the price 
trend ha~'been downward. Specifications are issued more 
nearly with' :r;eference to the expected trend of prices (and 
sometimes price changes have been announced a month in 
advaI14=e) rather than with reference to actual prices. This 
imparts an apparently inverse character to production data 
-an increase with a rise in I?rice, a decrease with a fall
which is a result of the contract relations on the one hand 
and the derived nature of the demand for steel on the other, 
and is properly associated not with true elasticity but with 
speculation; (3) finally, it has been the practice of many steel 
companies to quote special price concessions to jobbers dur
ing off-peak periods which would confuse the relation of 
either production or shipment data to apparent price. 

A third difficulty is encountered in the form of complex 
intermarket relationships. Even if a single mill or group of 
mills could be prevailed upon to provide the necessary price 
and sales data, the effect of price change upon the quantity 
sold would be inextricably merged with the phenomenon of 
market interpenetration. . 

Finally, if all the foregoing difficulties could be overcome, 
one would still be confronted with problems associated with 
contract sales, speculative buying, and changes in the under
lying conditions of demand for the products in which steel 
is used. 
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If. however. the problem' of data could be overcome 
through co-operation with the steel industry. it might be 
possible to show the effect of various pricing policies on 
cyclical shifts in steel demand and. therefore. on the price 
policy that promotes stability of steel consumption. 

Substitution analysis 

An analysis of substitutability provides another and distinct 
possibility of approaching the problem of demand elasticity. 
Here the answer sought is of a quite different nature than 
that just discussed. but the difficulties presented by such 
an approach also seem great. 

A basic condition underlying the demand function of a 
given steel product is the existence. economic importance. 
and displacement potentialities of available s~bs~itutes. In 
studying this phenomenon it is essential to study substitu
tion as it relates to an individual product. rather than to 
iron and steel as a whole. The industry produces a multitude 
of products that are not comparable either in the economics 
of their production and distribution or in the circumstances 
that condition their demand. No significant result can be 
derived from an analysis that ignores these differences. Even 
the demand for a single type of product (e.g .• steel sheets) 
cannot be treated as a unit. since substitutability for gal
vanized sheets in the form of roofing products differs basi
cally from that for automobile sheets. The analysis must. 
therefore. be conducted on a product basis. 'product' being 
defined not in terms of broad categories but in terms of basic 
characteristics of production and use. 

Analysis of substitution as it pertains to a particular steel 
product involves such questions as: 

I) What amount of the product (including' conversion 
losses) is used in the production of major finished products 
for which the steel product is a raw material? (Some rough 
attempts have been made to obtain such information by 
certain individuals and by the Association of National Flat
Rolled Steel Manufacturers) 
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_ 2) What quantities of othe!products could be substituted 
for sted or vice versa, in view of their respective technical 
characteristics and the technical requirements of the 
finished product? Although an engineering problem, its 
solution is essential to indicate the economic range of sub
stitution. Costs incidental to the use of substitute§.. such as 
special equipment or labor costs, must be ascertained as 
well as the degree of inflexibility in the required equipment 
adjustments and also the compensating quality differentials. 

3) What are the conditions of demand and supply of 
competing or completing products? What are the actual 
limits of variability in the prices of these substitutes? To 
what extent do the prices of substitutes fluctuate synchro
nously with the price of the steel product? Answers to these 
questions would contribute to a determination of the prob
able r~nge of substitution. 

4) What effect could a given change in the price of a steel 
product be expected to have on the price of finished 
products? 

5) What is the probable elasticity of demand for the 
finished products in the production of which the steel 
product is used? 

6) What are the differential costs associated with produc-
. tion of the steel product at various "rates of output? This 

information, at present. unavailable, would provide a basis 
for determining the extent to which steel prices might be 
made flexible in the short run if such a policy were justified 
by conditions of demand. 

A program of price research directed along the lines indi
cated above would encounter obvious difficulties because of 
dearth of needed data and because of the important role 
played by engineering estimates and forecasts of technologi
cal changes. There is some promise, however, that it might 
prove a feasible approach to the study of demand. Co-opera
tion of the industry would be needed in obtaining data. 
Such a project would be of value only if it were broad in 
scope, thorough in treatment, and conducted by a compe-
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tent group of properly trained investigators. It would have 
to be sponsored by a large and accredited research organ
ization, ahhough some phases, such as the price characteris
tia of substitute products, could be handled by smaller 
research agencies. 

VI 

QUTLI!II:E OF PRICE RESEARCH PROBLEMS 

THE two preceding chapters have dealt with selected re
search projects believed to be feasible with materials at 
present available to research workers. In this chapter an 
attempt is made to present a somewhat more comprehensive 
program of price research in this industry. This program, 
alth<h.Jgh not complete,1 will nevertheless suggest in orderly 
form certain important research projects. It is hopod that 
such an outline will serve as a general guide to price research 
in iron and steel, and will indicate the nature of the difficul
ties that confront research workers in this field. 

Both the general program for research and the separate 
problelDS into which it logically divides have been formu
lated without regard to the immediate practicability of an 
attempt to carry out the program suggested. In certain in
stances the requisite data simply do not exist; in more 
instances the data are to be found only in company files, 
where they are recorded in such form that enormous labor 
would be required to summarize them in terms suitable for 
research problems. The great variety of products, condi
tions of sale, etc., moreover, will make it necessary to scale 
down many of the problems by restricting them to a few 
important product classes, territories, etc. The likelihood of 
obtaining such information from steel company executives 
1 w. L. Thorp IUggeots that price research should he focu.ed upon three 
fundamental issues: (I) the facton that determine price, (2) the character· 
istia of the resulting price. (3) the impact of such prices on other elements 
of the economic 5}"slem. To apply this threerold ohjective exhaustively to 
any broad economic problem as.<ociated with prices in the iron and steel 
industry would entail an analysis of virwally every pha.e of production 
and distribution of iron and steel, if not of the economic syslem as a whole. 
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tpust J?e carefully appraised by the individuals or institu
tions that elect to attempt research of this type. 

GENERAL PATTERNS 

Prices have been classified according to the pattern of their 
behavior into flexible and inflexible. Although the class in 
which any given commodity is placed depends upon the 
position of an arbitrarily drawn dividing line, and upon the 
methods employed to measure fl<;xibility, the criterion of 
classification is clear: namely, the frequency and magnitude 
of temporal changes in price. The prices of certain steel 
products are frequently cited as examples of relatively in
flexible prices. Further study of the methods of measuring 
flexibility and the extent of variation in flexibility among 
various iron and steel products seems a promising field. 

Prices may be classified also according to another be
havior characteristic,.the degree of monopoly control over 
the sale of the product. Here again the criterion is clear: 
namely substitutability among products and the number 
of sellers in a given market. There is practical absence of 
substitutes and a single seller at the monopoly pole, product 
homogeneity and a number of sellers so great that each has 
a negligible effect upon the total supply function at the 
competitive pole.2 Between these two extremes lies the no
man's land of imperfect or monopolistic competition. And 
it is one of the problems of price research in the steel indus
try to determine the position, in this uncertain area, of each 
steel product. This position probably varies not only with 
the product but also with the customer type, geographic 
region, phase of the cycle, etc.· These two classifications are 
often confused. The distinction should be kept sharp be
tween classification on the basis of the frequency and mag
nitude of price change and on the basis of the degree of 
monopoly control. The strength and nature of the relation 
between inflexible and administered prices should not be 
merely assumed; it should rather be made the subject of 
price research. 
2 A classification may also be set upon thl basis of the number and inde
pendence of buyers, that is. the degree of monopoly control over purchasing_ 
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SOME CHARACTERISTICS OF THE PRICE STRUCTURE IN THE 

IRON AND STEEL INDUSTRY 

Behavior of prices as reflected in price relations and patterns 
The general character of price behavior of the various iron 
and steel products at each producing point as indicated by the 
following considerations: 

Definition of the price of steel 
Methods of price quotations (e.g., delivered \'s. mill, with 
extras VI. without extras) 
Relation of actual to quoted prices (i.e., what prices 
actually are or have been) 
Magnitude and frequency of change over time 
Degree of imperfection of competition 

Price relations as indicated by the price differentation among: 
PnxluCls (i.e., blast furnace products, tonnage steels) 
Producing points 
Consuming territories 
Marketing agencies 
Consumers 

Cost and pricing 

'Vhat are the relations between assembly costs and price dif
ferentials among regions and products? 
What is the effect of relatively heavy overhead cost upon pric
ing policies? 
How are overhead costS allocated in deciding prices for jointly 
produced commodities? 
How do economies of large scale production influence the 
price structure? 
What is the effect of technological improvements on prices, 
e.g., the revolutionary reduction of cost accomplished by a 
continuous strip mill? 
What is the effect of distribution cost-price relationships? 
How have economics in standardization affected prices? 
How are uniform extras related to costs? 

Characteristics of the industry structure that affect prices 
'Vhal effects of integration in production and sales are dis
cernible in prices? 
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Wh~t effects of geographic and corporate concentration of 
production are evident in prices? 
What are the effects upon pricing policy of ease of price
qmi.Iity comparisons and great importance of material price 
savings to most buyers? 
What is the expected behavior of prices, given assumed con
ditions of demand and cost, under competitive and monopoly 
conditions? 
What repercussions on the price structure are traceable to 
concentration of demand both corporate (e.g., large automo
bile producers) and geographic (e.g., Chicago consumption 
area) ? 
What effects has the type of marketing organization upon 
prices? 
What are the price effects of large buyers such as automobile 
companies who are in a position to impose monopoly con
ditions? 

Procedure in determining pricing policy 

What executives within the company are most influential in 
formulating its pricing policy? 
What kinds of investigation are pertinent for setting prices? 
What sorts of studies are actuaIIy made for price setting pur
poses: 

Demand analyses? 
Cost analyses? 
Appraisal of competitive situation? 

PROBLEMS OF THE INDUSTRY INVOLVING PRICE RELATIONSHIPS 

CONSIDERED WITH REFERENCE TO THE BUSINESS INTERESTS 

OF TJlE INDUSTRY 

Relation of price to quantity sold (i.e., the elasticity of demand 
by products) 

What change in the quantity of a steel product sold by a given 
producer can be expected from a given reduction in its price? 
What is the resulting relationship between marginal receipts 
and rate of output? 
To what extent will an increase in quantity sold represent 
penetration of competitors' markets? 

How responsive are buyers to price differences among 
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lellers (i.e., how great is the incenth'e to price competi
tion)? 
Could the a(h'antage be gained more effectively and kept 
longer through secret concessions than by announced price 
CUb? 

How long could such a competitive advantage be expected 
to last? 

To what extent will an increase in quantity sold represent 
encroachment upon the demand for substitutes as a (I) pro
ducers' good, (2) consumers' good? 
To what extent will the increase in quantity sold represent 
a net increase in consumer demand? 

II the finished steel product a consumers' or a producers' 
good? 
What is the elasticity of demand for the finished product 
in the production of which steel is a raw material? 
"'hat is the ratio of the cost of steel to the price of those 
finished products for which steel is a raw material? 
What is the degree of price flexibility of cost items other 
than steel that enter into production of goods for which 
steel is a raw material? 

Relation of price to variations in cost 

How does the cost of producing a steel product vary with the 
rate of output? 

"'hich items of cost are relatively constant and which are 
relatively variable as a function of output? 
'Vhat are the effects of relatively large and relatively small 
changl'S in output rate upon the degree of variability of the 
several cost constituents? 
'Vhat are the differential costs of production at various 
Tates of output? 
"'hat is the relation of prices and profits 10 the rate of out
put for plants, for companies, and for the industry as a 
whole? 

To what extent do the costs of producing a given product 
vary among mills? 

'Vhat is the reported variation in various kinds of cost and 
cost components? 
To what extent are cost differences among mills attribut
able to differences in accounting procedures? 
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To what extent do they represent differences in evaluating 
differential advantages (i.e., ore deposits, plants, man
agerial skills, etc.) ? 
To what extent are they caused by' variation in techno
logical obsolescence? 

• To what extent does cost variation correspond to price dif-
ferences in uniform extras (e.g., quantity, size, width) ? 

What is the range of differences for each characteristic re
.ported among mills? 
Is there a central tendency (average differen~es) pro
nounced enough to be significant? Is it related to the cor
responding extra? 
What factors explain variation from the average differ
ential? 

Relation of price structure to production capacity and utiliza
tion 

What effect will the recent change in price structure have 
upon the relative competitive advantage of existing millioca
tions? 
'Vill these effects tend to initiate or preclude changes in in
stalled capacity or cause changes in the rate of utilization? 
What repercussions will such changes in capacity or utiliza
tion have upon the price structure itself? 

Relation of price structure to technological changes 

What effect will a gi~en price structure have upon the in
centive for technological researcll and the exploitation of 
technical advances? 
What effects have technological changes upon the levels of 
steel prices and the price differentials among products, areas, 
and customers? 

Effect of marketing mechanisms on prices 

What are the effects upon the price structure of variation in 
market functions such as: 

Credit facilities 
Transportation media 
Storage (e.g., warehousing vs. non-warehousing middle
men) 

What are the effects upon the price structure of variation in 
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the degree of producer control over distribution (e.g .• mill
controlled outlet~. consignments. agency relationships)? . 
\\'hat effecu have efforts to preserve the existing price struc
ture had upon distribution organization and market prac
tices? 

Effect of production organization on prices 
What effects has price leadership had upon the competitive 
methods of smaller independents? 

To what extent have they been led to emphasize product 
differentiation. service. friendship. etc.? 
To what extent do they have compensating advantages in 
flexibility. lower ratio of fixed costs. etc.? 

What effects upon the price structure grow out of the com
plex competitive relationship between non-integrated pro
ducen of finished products and their supplier-competiton and 
between subsidiaries of steel companies and independents in 
consuming industries such as the construction steel fabricat
ing industry? 

ECONOMIC PROBLEMS OF GENERAL SOCIAL INTEREST ARISING 

OUT OF THE PRICE STRUcrURE OF THE IRON AND 

STEEL INDUSTRY 

Relation of price stability to cyclical fluctuations in business 
What is the elasticity of demand for various steel products 
under existing marketing and pricing conditions? How does 
it vary with the phase of the business cycle? 
What effect. if any. would an attempt to maintain steel prices 
during various stages in the cycle be expected to have upon 
employment. production. wages. and purchasing power in 
the steel industry and in other industries? (This question 
involves not only elasticity of demand but also the potential 
effect of the influence of the steel industry on the price policies 
of other industries.) 

Effect of the interaction of stabilized steel prices and other 
more variable prices through the medium of composite demand 
on general price relationships (e.g .• possible price dislocation) 

To what extent are the prices of goods and services for which 
the demand. with steel. is joint or composite. cyclically 
flexible? 
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W~at is the effect of the example of cyclically stable prices 
in a great and basic industry upon the pricing policies of 
other industries? To what extent does this contribute to cumu
lative price dislocation? 
To what extent are the prices of products for which steel is a 
raw material flexible over business cycles? 
To what extent are the prices of goods and services of joint or 
derived demand determined competitively? 
To what extent are thfse price fluctuations dependent upon 
those. of the associated steel products? 

Effect of discrimination in the steel price structure under the 
basing point practice, upon relative competitive advantages of 
consumers and regional ~conomic development 

What is the relation of the quoted base price to the mill
net for sales within various markets? (This question invqlves 
the difference between transport charges added in the de
livered price and transport charges actually paid corrected 
by inter-basing point price differentials.) 
To what extent do variations in the mill-net, under the basing 
point practice, represent special concessions to given cus
tomers or consuming areas? 
What has been the extent of market interpenetration through 
true cross-shipments under a basing point system? 
By how much do the transportation charges that are included 
in the delivered price exceed transport costs for alternative 
routes or media for the same quantity? 
To what extent does access to all sources of steel supply com
pensate the consumer for any disadvantage arising from price 
discrimination? Does increased accessibility to alternative 
sources of supply actually intensify competition among sellers? 
To what extent do relative mill-nets under a given basing 
point system offset or augment the natural relative advan
tages of location of both steel mills and consumers' plants? 

Effect of price structure on preservation and expansion of un
economic capacity for production of steel products 

To what extent does the basing point system have the effect 
of protecting existing investment and obstructing the develop
ment of new plant in more economical locations? What 
changes in location of production equipment were caused by 
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the price changes of the summer of 1938? To what extent 
does the concentration of steel production capacity reflect 
discriminations in the freight-rate structure; e_g_, interr'e
gional freight discrimination in favor of 'Official Territory' as 
opposed to southern or western territories? 'Vhat shifts in 
location of facilities would result from another pricing system? 
What would be the costs of these shifts? 

EfIect of the price structure on efficiency of marketing 
To what extent docs the basing point system tend to effect: 
(I) duplicalion in sales organilation; (2) true cross-shipments 
of identical steel products; (3) rigidity in distribution channels 
and methods without regard to requirements of consumers 
and independent distributors and the economics of market
ing? 'Vhat changes occurred in cross-shipments and in Jllar
k.eting channels, methods, and organization as a consequence 
of the recent changes in basing point differentials? 
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I 

ORIGIN AND AIM OF THE COMMITTEE'S STUDY 

THE Committee on Price Research in the Petroleum Indus
try was organized in October 1936 in response to invita
tions extended by the Executive Committee of the Con
ference on Price Research. Its composition reflects equally 
the imercslS of the industry and of professional economic 
research. Throughout our deliberations. however. we have 
had the benefit of the experienced counsel of several heads 
of government statistical bureaus. Perhaps of most contin
uous and helpful assistance has heen the cooperation of the 
Chief of the Wholesale Price Section of the Bureau of Labor 
Statistics. 

As the Committee understands its terms of reference it 
was formed (a) to survey the currently available informa
tion upon all prices. their component elements. and the 
mode of their formation. with a view to (b) determining 
the significant deficiencies in our knowledge of price move
ments. cost-price relationships and pricing methods and the 
recommendation of means of overcoming these deficiencies. 
to the end (c) of indicating adequate bases for a projected 
program of research in the functioning of the price system 
in this sphere. The several parts of the report ensuing 
reflect this interpretation of the general range of our as
signed task. 

We believe that a wide latitude of choice was deliberately 
left to the Committee in formulating its objectives and 
methods of procedure. More specifically. such questions as 
those relating to the scope of the industry. the purposes 
price records are designed to serve. and the nature of the 
price problems for the resolution of which improved data 
might be sought and research undertaken were left to our 
decision. In these circumstances we have felt it suitable to 
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state at the outset some of the limits of our inquiry as we 
have conceived it. The industrial field ~overed is indicated 
in Chapter II. It might be summarily described as the whole 
sequence of processes from exploration for oil to the deliv
ery of refined petroleum products to consumers. 

Within this field we have conceived it to be our respon
sibility not only to canvass the available statistical data 
upon current prices and costs (Chapter III), but also to 
examine critically the meaning, adequacy and reliability of 
these data and to suggest ways in whi~h they might well 
he supplemented (Chapter IV). As we understand it, we 
were not called upon to make detailed investigations or 
tests of existing price information to verify our judgment 
of its character. Much less was it within our conception of 
the assignment to attempt the assembly of any concrete data 
not now available. Nor were we charged with making new 
applications of such data as we now have. In Chapter V 
we confine ourselves simply to outlining certain projects 
of inquiry which in our judgment should prove fruitful, 
and the more fruitful so far as the statistics of the industry's 
operations are made more adequate and reliable by sup
plementing existing compilations along the lines suggested 
in Chapter IV. 

II 

GENERAL CHARACTERISTICS OF THE PETROLEUM 
INDUSTRY AND ITS PRICE PROBLEMS 

A FORMULATION of the economic and industrial problems 
centering in oil prices, toward the solution of which are· 
search program might properly be directed. involves a pre
liminary consideration of the technical and economic char
acteristics of the productive processes by means of which 
crude oil in the ground is transformed into oil products in 
the hands of consumers. Such a consideration should be 
designed to reveal, or focus attention upon, those charac
teristics of the productive processes which reflect themselves 
in oil price problems or which give to oil price problems 
a distinctive quality tending to differentiate them from 
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price problems in general. A consideration of such special 
characteristics $hould be helpful in determining and de
limiting the specific problems that afford a proper and 
feasible objective of price-cost study in the oil industry. 

The limited and localized occurrence of crude petro
leum. the fortuitous and unpredictable discovery of new 
deposits. the uncertainty of their extent, the exhaustibility 
of the resource, its \'ariable and migratory character. the 
ltatutes, administrative regulations, and court decisions 
governing its recovery, the storability of the product. the 
specialized and fixed character of the investment in pro
ductive processes, the joint character of the production cost 
of its numerous refined products, the widespread distribu
tion of the consumers of its major product. gasoline. the 
lCasonal character of the demand for gasoline, the number 
of and differences between motor fuels. the lack of satis
factory substitutes-these characteristics or factors have 
their repercussions upon cost. prices. productive capacity 
and output and give to the industrial problems centering 
around price a peculiarity and perplexity that warrant spe
cial consideration, 

EXPLORATION FOR, PRODUCTION AND STORAGE OF CRUDE 

PETROLEUM 

Since oil in commercial quantities occurs in the voids and 
crevices of a great variety of geologic structures concealed 
at varying depths beneath the earth's surface. there is in its 
discovery a very large element of chance. Because of the 
elusive character of oil deposits and the fortuitous factors 
in oil finding, the search for oil has called into operation 
two types of activities-random and scientific. During the 
early years of oil exploration discoveries were primarily 
the result of random effort. As the demand for oil products 
expanded under the impact of modern methods of trans
portation. the services of geology and physics in their more 
recondite ramifications have been commandeered in the 
search for oil. Stratigraphy. micro-paleontology. seismog
raphy, magnetometry-all have been turned to practical 
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ac~ount in an endeavor to find likely oil structures. But as 
more' precise methods have been resorted to, random 
activities have not been abandoned entirely· and only 
through complementary recourse to two apparently incom
patible procedures has oil been brought into the market 
in amounts adequate to meet a persistently expanding de
mand. Although with the passing of time scientific methods 
have -been more universally used with increasingly satis
factory results, chance still plays a major role in oil dis
covery.Only by the driH can the precise location of oil 
pools be determined, their extent delimited, and their 
probable productivity ascertained. 

The unpredictabJe character of oil discovery has made 
oil production historically a highly speculative enterprise. 
The probabilities of losses have been offset by the possi
bilities of huge gains. An average rate of earnings seems 
not to have been the appeal to investors in oil production 
enterprises, nor predictable economic behavior the result. 
Risks have been great, rewards in some instances likewise 
great. These circumstances have led to opposing theories: 
one, that rate of return on investment is not a good regula
tor of output in the oil industry; the other, that, from a 
long term viewpoint, investment in additional wells and, 
therefore, the output capacity of the industry are very 
directly affected by tqe rate of return resulting from the 
price of (:rude at the time of such investment. 

The migratory character of crude oil, the specialized 
character of the capital equipment, the preponderance of 
fixed costs in oil production, and the laws of owriership 
governing the capture of oil have contributed toward a 
similar functional irresponsibility. Oil in place, intimately 
associated with gas and water under pressure, is in a con
dition of delicate equilibrium. Once the underground reser
voir has been tapped, this equilibrium is disturbed and 
the oil seeks its way to the points of diminished pressure, 
being pushed or pulled to the earth's surface by the escap
ing gas or driven by encroaching water. The institution of 
ownership beinl! ill-adapted to the phenomenon of a mi-
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J..rratory mineral. the courts have developed and applied 
laws of capture to the suhjugation of oil. In most of the 
oil producing states. the oil belongs de jllri! to the indi
\"idual under whose property it is found. In all of the states 
it helongs de facio to the indi\"idual who reduces it to pos
ICssion. And possession in this case has become ten-tenths 
of the law. • 

The speculative character of oil discoveries and the" tend-
ency of oil to How naturally, together with the property 
laws governing the capture of oil: have shaped the organiza
tion and structure of the production branch of the indus
tr)", These factors have thus far prevented any great degree 
of concentration of control through ownership and have 
given to oil production a continuously and highly com
petitive character. Thus, although some twenty integrated 
(oncerns account for approximately one-half of total crude 
oil currently produced in the United States. it is estimated 
that between 15.000 and 18.000 independent producing 
units produce the other half. 

The competitive character of oil production is not fully 
reflected in the distribution of ownership. Uncertainty with 
respect to the amount of oil that may ultimately be re
covered from a particular pool. and therefore uncertainty 
with respect to the profits or losses that intensive explora
tion may promise, together with the necessity of reducing 
one's property to possession to retain it once a pool has been 
tapped, make inevitable a system of protective competitive 
drilling in newly discovered but not fully developed fields 
with little regard to the economic conditions prevailing in 
the industry at any particular time. Once the investment 
has been made in an oil well, its specialized and fixed char
acter together with the fugacity of crude petroleum and 
the existing rules governing ownership tend to result, in 
the absence of state interference or of concerted agreement, 
in operation at capacity with little regard to the price of 
oil as long as the well is flowing under natural pressure. 
Almost any contribution to original investment is prefer
able to the loss of oil through drainage to adjoining leases. 
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Once 'wells have ceased to flow and mechanical means are 
needed to recover additional oil, obviously the promise of 
return in relation to anticipated costs will afford a basis for 
judgment as to whether or not the investment should be 
made. Once the added facilities are installed, however, the 
owner tends to operate them as long as any return above 
out-of-pocket expenses i~ secured. Here again the question 
is raised whether interest rates, prices, and costs perform in 
a normal manner the function of regulating current output 
in the oil industry. 

Do such hypotheses lend themselves to statistical analy
sis? Discovery has been said to be a "function of the quan
tity of effort and its caliber." t!ow, if at all, may these be 
measured? \Vhat influence does price exert upon them? Is 
a satisfactory index of search available? \Vhat has been the 
relation between search and discovery? These questions 
suggest proper objectives of a. statistical analysis of cost
price relationships in oil production. 

After oil has been brought to the surface it may be stored 
readily in steel tanks. The exhaustible nature of the re
source and the difficulties of controlling output have encour
aged the accumulation of large volumes of crude oil in 
storage. Between 1920 and 1929 total stocks of all oils more 
than tripled, increasipg from 209,000,000 to 689,000,000 

barrels.1 While consumption increased markedly during 
this period, stocks accumulated more rapidly. Total stocks 
at the earlier date represented current requirements for 143 
days, at the later date for 228 days. 

Exhaustibility has been a factor in accounting for a con
tinued search for additional reserves to make good those 
which have become depleted. Capital has apparently flowed 
into the industry in anticipation of liberal rewards at some 
future date when shortage might be imminent. Oil has 
been stored awaiting a better market. What influence has 
1 See Department of the Interior, U. S. Geological Survey. Petroleum in 
1919-1921. and Bureau of Mines Statistical Summary of Refining Products 
in the United States in 1916 to 1925. Also, Bureau of Mines. Annual 
Petroleum Statement Number P 69. September 29. 1930. 
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price exerted upon these developments? 'Vhat influence 
have these developments exerted upon price? 

During 1926-30, improving technique in oil exploration 
and oil finding and of random wildcatting culminated in 
the discovery of reserves at a rate more than double the 
highest previous annual average. An actual production far 
in exceS5 of current consumption and the building up of 
potential5 of apparently unmanageable proportions resulted 
in the development of the current program of output 
restriction. 'Vhat effect has this development had upon cost 
and the price of crude oil? Upon conservation? Controversy 
centering around these questions suggests the need of un
biased analysis. 

, 
TRANSPORTATION AND MARKETING OF CRUDE PETROLEUM' 

Once oil has been brought to the earth's surface, its liquid
ity has made possible the development of a unique and 
singularly efficient system of transportation. Oil from a 
myriad of scattered wells is collected through a compre
hensive network of gathering pipelines. These communicate 
with 1m extensive trunk pipeline system through which the 
oil is driven by pumps located with due regard to the char
acter of the terrain, the viscosity of the oil, and other factors 
that affect the ease with which the oil may be transmitted 
through the line. Through such a system crude petroleum 
is concentrated from widely dispersed pools and delivered 
to refineries strategically located with respect to markets. 
Such a system of transportation involves a relatively large 
capital outlay which, once made, is sharply subject to the 
principle of decreasing cost in its operation. Operating with 
capital equipment that is specialized, highly automatic, 
and fixed, pipeline transportation partakes of the character 
of a natural monopoly. 

This characteristic is reflected in a highly concentrated 
ownership and control of the existing pipeline facilities. A 
relatively few large integrated companies control most of 
the pipeline mileage; some is jointly owned by several com
panies. Pipelines, although common carriers at law. have 
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functioned primarily as plant facilities of integrated com
panies. They have brought to the very mouth of hundreds 
ot thousands of oil wells scattered throughout the United 
States, owned and operated by thousands of non-integrated 
oil producers, a market for their product. No adequate 
analysis has been made of the influence, if any, that pipe
line control by the integrated companies exerts upon the 
price behavior of crude oil or upon cost to refiners. What 
is the economic significance of 'integrated' and 'joint' own
ership of pipelines? 

CHARACTER OF PROCESSING 

The refining of crude petroleum involves the application 
of heat and pressure, by means of which the raw material 
is separated into its components or broken into molecular 
structures of varying densities and recombined to form the 
several petroleum derivatives. The mechanical operations 
utilize the principle of continuous flow and involve the 
simultaneous production of a variety of petroleum products 
ranging from heavy residual oils to the volatile naphthas. 
The process utilizes extensive capital facilities and is auto
matic in a high degree. In 1937 for each employee engaged 
in oil refining 12,12 1 barrels of crude oil were processed 
and approximately $13,300 of capital utilized. Of the total 
<.apacity of 423 refirring establishments in operation on 
January 1, 1937, 22.9 per cent was represented by plants 
with a daily capacity of 100,000 barrels or more, 15.6 per 
cent by plants with a daily capacity of from 50,000 to 99,000 

barrels, 15.9 per cent by plants with a daily capacity of 
from 25,000 to 49,000 barrels, 24.6 per cent by plants with 
a daily capacity of from 10,000 to 24,000 barrels, and 21 

per cent by plants with a daily capacity of less than 10,000 

barrels. One hundred and four plants, each with a daily 
capacity ranging from 10,000 to more than 100,000 barrels, 
accounted for 79 per cent of the total operating capacity of 
the country, while 319 plants, each with a daily capacity 
of less than 10,000 barrels, accounted for 21 per cent of the 
total operating capacity. These figures reflect the extent to 
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whidl the refining branch of the industry runs to mass 
production. 

The larger refineries have tended to concentrate near 
thickly populated centers or water terminals from which 
ready access by cheap water transportation to such popula
tion centers is assured. The smaller refineries have tended 
to concentrate near oil pools during periods of flush produc
tion where access to crude supplies is more certainly assured. 
Such refinery capacity appears to have been brought into 
existence during periods of overproduction. Increasing out
put and declining prices of crude oil and its products seem 
to have called into being a surplus of refining capacity. 
What are the facts and what is their significance for price 
theory? Many of these smaller refineries are of the incom
plete or skimming type, are said to depend upon cheap 
Hude for their survival, and to have introduced an unset
tling influence into the industry. Frequently these have' 
been the sources of cut-rate gasoline. Statistical analysis 
directed toward a determination of relative over-all refining 
wsts and the influence the price of crude and the relative 
degree of product differentiation exert upon such costs 
promises to be fruitful. 

Since oil refining involves the production of joint or by
products, it becomes difficult or impossible to calculate 
accurately the cost of producing any single product. The 
large element of fixed cost in oil refining enhances this 
difficulty. The existence of unused capacity under these 
circumstances exerts pressure upon prices which makes for 
instability. If one producer's estimate of the demand and 
cost conditions for a particular product differs from those 
of another. price reduction is likely. Temptation to reduce 
the price of particular products may be increased by a reali
zation that such price reduction will apply to only a portion 
of the total output of a plant. (A comparable dissimilarity 
of calculation by other producers of the cost and demand 
wnditions for other jointly produced products may tend to 
disturb the entire price su:ucture and to introduce ruinous 
competition throughout the whole range of products.) 
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What are the practices of the refining branch of the 
industry with respect to allocation o{ costs among the 
several products jointly produced? 'What influence have 
these practices upon price? To what extent has surplus 
capacity acted as a price depressant? What influence has 
concentration of production in large plants and concentra
tion of large plants under the control of a few companies 
upon price competition? Is research directed to the answer 
of these questions feasible? 

CHARACTER OF THE MAJOR PRODUCT AND OF THE 

DISTRIBUTION AGENCIES 

Quantitatively and. by value the most important of the 
refined petroleum products is gasoline. The explanation is, 
of course, found in the automobile. The number of motor 
vehicles registered in the United States increased from 2.4 

million in 1915 to 28.2 million in 1936; domestic gasoline 
consumption increased from 40 million to 482 million 
barrels. 

?rior to the advent of the automobile, the demand for 
petroleum rested largely upon the demand for kerosene: 
in the retail distribution of which general retail establish
ments played an important role. As the automobile came 
into general use, a new retail distributive system peculiarly 
suited to the mobile" character of the demand for motor 
fuel developed. Gasoline moves from the refinery by tanker, 
pipeline, or railway tank car to terminal or bulk stations. 
The number of bulk stations in the country is said to be 
approximately 27,000, of which about 20,000 are operated 
as units of the major integrated oil companies.2 From these 
bulk stations gasoline is delivered by tank wagon to the 
filling stations and other retail outlets scattered through
out the country. Nearly 180,000 retail establishments, in
cluding garages, have installed gasoline pumps as an ad
junct to their ordinary retail operation.s The bulk of gaso
line at retail is distributed, however. by approximately 
2 U. S. Census of Business, 19)5, Wholesale Distribution. 
S American Petroleum IlIStitute Quarterly, July 1937. 
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100,000 service stations 4 throughout the length and breadth 
of the land in every "illage and hamlet, and on the major 
highways. They constitute a unique and effective system 
of retail distribution, but one alleged by some to be costly. 
They have made available to the motorist his choice of a 
multiplicity of branded and unbranded gasoline in the sale 
of which advertising plays an important role. 

Only a minority of these service stations, estimated at 
approximafe1y 15 per cent, are owned or operated directly 
by the agencies that supply them with gasoline. This does 
not preclude, however, the possibility that the supplying 
companies may have influenced considerably the business 
policies. including price determinatipn, of the stations 
operated by independent dealers. Through leasing and 
licensing agreements and other contractual arrangements, 
the supplying company may have influenced pricing pro
cedures. l\foreover, a considerable number of dealers sell 
unbranded or jobber-branded gasolines secured through 
independent jobbers, and other dealers handle several 
brands. 

During the last decade or more. the number of retail 
outlets has increased more rapidly than the total volume 
of gasoline distributed annually. with a consequent lower
ing of the average quantity sold annually per outlet. The 
nominal gross margins of retailers. suggestive of higher mer
chandising costs, have increased. but the intensifying of 
competition. characterized at times by price wars. has kept 
actual margins at a level substantially below nominal mar
gins. The vigorous development of retail outlets for gaso
line reflects in part the influence that has led to duplication 
in retail facilities generally. viz., the lack of heavy demand 
upon capital. skill. or experience as a prerequisite to enter
ing the business in a modest way. It was also a means of 
employment for thousands during the depth of the depres
sion who found a livelihood in the tolerably well sustained 
demand for gasoline. On the other hand. it reflects a com
petitive drive for retail gasoline service station business 
4 u. S. Census 0/ Business, 19J5. Retail Disuibution. 



92 PART TWO 

among the major integrated oil companies in the face of a 
rapidly expanding supply of crude petroleum. It has been 
in part the result of a program designed to assure an appro
priate balance among the facilities employed at the several 
stages in the integrated operations of the major oil com
panies, each endeavoring thereby to fortify its competitive 
position in the market. Likewise, it has reflected a desire 
of the integrated companies doing business over a broad 
geographic area to reap the full advantage of a national 
program of radio and periodical advertising. A broader and 
perhaps more basic influence has been the surplus of crude 
oil that has been discovered and produced. As this surplus 
has endeavored to push its way on to the market it has 
tended to create an excess of facilities from the well to the 
filling station. 

The above brief analysis of the marketing machinery sug
gests points of attack in a research program on oil prices. 
Has price afforded an adequate check to overexpansion? 
Have facilities adjusted themselves to the economic require
ments of the situation? How do handling costs vary with 
variations in gallonage? What has been the course of nom
inal and actual margins in gasoline distribution at whole
sale and retail? \Vhat influence have these margins exerted 
upon price stability? To what extent has marginal handling 
cost influenced dealer margins? 

At prices that have customarily prevailed there is no ade- . 
quate substitute for gasoline as a fuel for internal combus
tion engines. Moreover the automobile, dependent upon 
gasoline for its motor power, has wrought such marked 
changes in American living habits and in business methods 
that it is no longer to be classed as a luxury. It is now con
sidered an indispensable asset in the everyday life of the 
common man. Under these circumstances the consumption 
of gasoline has shown no such cyclical fluctuations as have 
goods of the luxury class or durable capital goods. It would 
seem that the amount of gasoline consumed would be but 
slightly affected by its price so long as that price remains 
within the range of customary price fluctuations. As gaso-
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line has become a unh'ersal source of state revenue derived 
from taxes placed directly upon it. the question of the in
fluence of price upon consumption has become of greater 
wncern to the several states. For the industry, confronted 
with a surplus of output and facilities. and for the con
sumer, interested in economizing his purchasing power, 
this problem has attained very considerable importance. 
It requires a more thorough exploration than it has yet been 
subjected to. Because of the joint character of the produc
tion of the whole range of petroleum products, the influence 
of price upon consumption would seem to be a particularly 
important field of inquiry. 

Excess capacity has been particularly marked in the two 
end phases of the industry-production and distribution. 
These have likewise been the points at which competition 
has been keenest and in which ownership has been most 
widely disseminated. They have accordingly been the points 
toward which the stabilization efforts of the industry have 
been primarily directed. This stabilization program has 
been largely under the leadership of the major concerns 
whose integrated activities cover the whole range of pro
ductive operations from discovery and production of crude 
petroleum through transportation. refining, to marketing. 
For it should be observed that integration and large scale 
enterprise ha\'e been two of the more important character
istics of the business organization under which the oil in
dustry has carried on. These characteristics are reflected in 
the fact that a group of 22' companies. with a total net 
domestic investment approximating 5 billion dollars and 
representing nearly two-thirds of the industry's total domes
tic investment, account for approximately one-half of the 
country's production of crude. three-fourths of its refining 
capacity and about 95 per cent of its pipeline mileage. 

The stabilization efforts of the industry in the production 
branch have taken the form of a program of curtailment 
and proration. already referred to. In the marketing branch 
stabilization efforts have been directed primarily toward 
the standardization of certain practices-price-posting. lend-
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ing equipment, granting of premiums, etc. 'What has been 
the effect of the curtailment program upon the cost and 
price of crude oil and upon conservation? \\That influence 
have the pricing methods adopted in marketing exerted 
upon price levels and price stability? 

More recently, apparently in an effort to reduce or shift 
the costs of retail station operation, and to get larger gal
lonages through the greater price flexibility and sales efforts 
of individual entrepreneurs, the so-called Iowa Plan has 
been generally inaugurated in retail marketing. Under this 
plan the supplying company leases its stations to individual 
dealers or operators. One result of this change in arrange
ments seems to be a greater degree of dealer independence 
in price determination. Under the 'Iowa Plan', gasoline is 
no longer sold to dealers at a discount from the supply
ing company's posted retail price, but at a wholesale price 
to which the independent dealer adds such margin as in 
his discretion seems expedient. \Yhat influence upon price 
stability; retail prices, margins, station gallonage, etc., will 
the 'Iowa Plan' have? \Yhat effect will it have upon jobbers? 
Upon the organization of the wholesale and retail struc
ture? 

This brief discussion of the structure and organization 
of the oil industry and the characteristics of its several 
processes and major products indicates the sort of ques
tions toward the solution of which a price research pro
gram might properly be directed. Before' setting forth in 
more specific terms the objectives of such a program, the 
available statistical materials will be surveyed and their 
significance and deficiencies appraised. 
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SURVEY OF AVAILABLE STATISTICS 

THE survey of available statistics. made in 1937. has not 
been revised. It may therefore not represent accurately. in 
every detail, the present situation. Unforeseen obstacles 
delayed the completion of the Committee's report. and 
rather than delay it even longer by attempting a revision 
of this chapter to bring it fully up to date the Committee 
offers it as originally prepared. We believe however that it 
is substantially accurate with respe~t to its main features 
even today (November 1939). 

Abbreviations used in Chapter III: 

B. of M. 
B. of M .. Calif. 
D. of I. A--945 
A. P. I. 
I. C. C. 
B. F. &: D. C. 

B. L. S. 
N. P. N. 
O. &: G. J. 
Oilgram 
O. P. &: D. 
T. C. &: T. W. 
T. P. D. 
R. M. 

Bureau of Mines, U. S. Department of the Inrerior 
Bureau of Mines, California 
U. S. Department of the Interior, Report No. A--9-15 
American Petroleum Institute 
Intentate Commerce Commission 
Bureau of Foreign and Domestic Commerce, U. S. De· 

partment of Commerce 
Bureau of Labor Statistics, U. S. Department of Labor 
National P~lr(Jlt'um N{'u's 

Oil and Gas Journal 
Plait'. Oilgram 
Oil, Paint and Drug Reporter 
Tank car and Tank wagon 
Procurement Division, U. S. Treasury 
Rocky Mountains 



REPORT OR 
COMPILER TIMING COVIlRAGB R£MARKS 

A Production 
I Crude B. of M. Monthly U. S., by states; divisions into 

A.P.I. 
major pools and areas 

WeeklY} 
O. Be G.]. Annual States and pools 28 days after end of year 
O. Be G.]. Weekly Does not publish data cur· 

l! Refined B. of M. } U. S., by refinery districts 
rently 

B. of M., Calif. • Monthly Pacific Coast area 
A.P.I. Weekly U. S., by refinery districts Gasoline produced by crack· 

ing. Also indicates daily avg. 
crude run to stills 

B Shipments 
I Rail 

a Crude D. of I., A-943 Monthly U. S., by states: intra· and Receipts by refineries 
interstate movements 

I.C.C.} Quarterly U. S., by 10 regions and dis· Quantity and revenue of ship. 
b Refined I.C.C. tricts ments in district. Does not in· 

dicate source or destination 
l! Pipe line 

a Crude D. of I., A-943 Monthly U. S., by states: intra- and Receipts by refineries 
interslate 

[.ce. P;P' Lin'} Report Annual Area E. of Calif. Lines re- Does not indicate source or 
b Refined I.C.C. Pipe Line porting to I.C.C. destination 

Report 

B. of M. Monthly Gasoline delivered into and Does not indicate inter-dis· 
from lines in U. S. trict movements 



11 Water 
• Crude U. or I., A-1IU } U. S., by Itat.,.: intra·, int.,r· Ilecripll by refineries 

Monthly Itat." and for.,ign movnnenll 
B. of M. Shicmenu from Calil. and 

Gu f Coast to East Coast ...,.. 
fineries 

B. of M •• Calif. Monthly Shipmenu by districu to East 
Coast, Alaska, Hawaii. Canal 

• Zone, and foreign destina· 
tions 

U. S. Engineen Annual Movemenu on all watn-ways 
b Ilefinoo B. of M. } Shicmenu from Calif. and 

Monthly Gu f Coast to East Coast re· 
fineries and terminals 

B. of M. Calif. Shipments by districu to East 
Coast, Alaska, foreign destina· 
tions, etc. 

U. S. Engineen Annual Movemenu on all waterways 
C Stocks 

1 Crude B. of M. Monthly U. S., by states and major Includes stock. on tank farms 
producing areas and at relineries, c1assilioo by 

grade 
D. of I. weekly Weekly U. S., by grades of oil 
crude oil stocks 

I Relined B. of M. Monthly U. S., by refinery districts Gasoline ..,ries includes stocks 
at terminals and pipelines as 
well as at relineries. Other 
series take account soleI y of 
stocks at relineries 

A.P.1. Weekly U. S., by refinery districts Gasoline and fuel oils only 
B. of M. Calif. Monthly Pacific Coast area 



D Imports and exports 
I Crude 

a Imports 

b Exports 

c Imports 

d Exports 

e Imports and 
exports 

2 Refined 

E Prices current 
I Crude 

REPORT OR 
COMPILER 

n.F. Be D.C. } 

B.F. Be D.C. 

A.P.I. 

B. of M. Calif. 

U. S. Engineers 

TIMING 

Monthly 

Weekly 

Monthly 

Annual 

(Same as information under 'I' above) 

N.P.N., O. Be G.J. 

B.L.S. 

Weekly 

Monthly prices 
published annu
ally 

COVEIlAGE 

U. S., by customs districts and 
sources of supply 
U. S.,'by customs districts and 
foreign destinations 

U. S .• by ports of entry 

Pacific Coast district 

By Engineers' districts 

-Posted prices by fields. gravi
ties, etc. 

Calif., Penna., and Okla.
Kansas 

REMARKS 

Prices well covered in these 
pu blications; other trade 
journals publish comparable 
data. 
Average well prices 



• Relined (whole
sale) 

a Gasoline 

(for goy. use) 

b Kerosene 

N.P.N. 
Oilgram 

O. Be G.].} 

O.P.&: D. 

B.L.5. 

N.P.N. 

N.P.N. 
Oilgram 

O. &: G.J. 

B.L.S. 

WeeUy 1 
Daily 

Weekly 

Monthly 

Quarterly 

Weekly 1 
Daily S 

Weekly 

Monthly 

All gradea of motor guoline 
by refinrry areas and terminal 
points on East eoa.t. Ex port 
prittS by Pacific and Gul( 
Coast ports, weekly 

Fewer areas than N.P.N. 

Extensive schedule of special 
naphthas 

Wholesale prices: Cali£.. N. 
Texas, Okla .• and Penna. 
Bid. occasionally, and awards 
regularly, reported on T.P.D. 
ad vert isemen ts for sped fie 
grades by areas and cities 

Principal grades by refinery 
areas and terminal points on 
F.ast Coast; export prices by 
Pacific and Gulf Coast ports. 
weekly 
Fewer prices than N.P.N. 

Wholesale prices. New York 

For bulk Ihipments only, to 
domeslic destinalioN. For 
bulk and cued ahipmenu, to 
foreign dOlinaliuns. Giva 
daily price range, but dOCl 
nut indicate volume of trans· 
actions at dillerent prittS 
within the range reported. 

Prices quoted dleck with 
N.P.N. Very few variations. 
A few misc. grades not shown 
in N.P.N. 
Prices approximately in line 
with those reported in N.PoN., 
on items indo in both 

Publbhed annuaUy 

Furnish some indication of 
prospective prices, both for 
T.C. and T.W. deliveries. 
However. the grades are rig. 
idly fixed by federal specifica. 
tions with which commercial 
grades are not strictly com· 
parable 
For hulk shipments only 

In ma/onty of cases prices 
lower than N.P.N. 
Published annually 



IlEPORTOR 
COMPILER TIMING COVERAGE REMARKS 

2 Refined (whole-
sale) lcont.) 

c Gas and fuel N.P.N. Weekly I Grades and areas fairl y well 
oils OiIgram Daily covered. Export prices by 

Pacific and Gulf Coast ports. 
weekly' 

O. &: G.J. Weekly Some additional grades not In many cases prices lower 
shown in N.P.N. than N.P.N. 

B.L.S. Monthly Okla. and Penna. wlfolesale Published annually 
refinery prices . 

d Lubricating oil N.P.N. weekly} All refinery areas except R: Oilgram does not publish all 
Oilgram Daily M. and Calif. Export prices prices regularly .. Domestic; 

hy N. Y. and Gulf Coast ports, prices on sundry grades. Neu-
weekly trals. Bright Stocks. Cylinder 

Stocks. and Steam Refiners 
O. &: G.J. Weekly Most areas incl. in N.P.N. and In many cases prices lower 

Calif. than N.P.N. 

e Wax N.P.N. Weekly f Domestic and export prices. 
Oilgram Daily East and Gulf Coast. 2 Appa· 

lachian grades and I Okla. 
O. &: G.J. Weekly Fewer prices than N.P.N. Prices check with N.P.N 

f Petrolatum N.P.N. Weeki)" f Penna. Oilgram Daily 
O.&: G.J. } Penna. Prices higher than N.P.N. 

~ Coke O.&G.J. Weekly Chicago area only 
Asphalt O.P.&D. Indefinite One price only 



Natural ga.o. 
line 

CharIer rales 

II Refined (relail) 

F Sales and deliveries 
I Crude (10 refin· 

en) 

I Refined (by refin· 
en) 

11 Consumplion 
a Retail by prod· 

ucts 

G Capacily 
1 Well pOlenlials 

N.P.N. 
Oilgram O. &: G.J.} 
N.P.N. 

N.P.N. 

D. of I., A'945} 
B.ofM. 

B. of M. 

B. of M .. Calif. } 
A.P.I. 

A.P.1. } 

B. of M. 

Rr. Commiss. of 
Texas; Corp. Com· 
miss. of La. and of 
Kans.; Conserv. 
Commisso of Okla. 
and of N. M; Allo· 
calion Comm. of 
Calif; B. of M .• Oil 
&: Gas Div. 

WeeldY } 
Daily 

Weekly 

Weekly 

Monlhly 

Monlhly 

Annual 

Surveys made at 
irregulaT inter· 
vals 

Mid·continrnt and Cam. 

Mid·rominem and Calif. 

Tanker cargoes from prin· 
cipal Gulf and Caribbean 
ports to N. Atlantic roast and 

. Europe 
II companies 

V. S .. by refinery ctislricts 

Pacific Coast area 
V. S., by Itates 

15 states having inspeclion 
taxes • 
V. S •• by atates 

Sample tests; area (to which 
results are applied) depends 
on Slruclure. number of hori· 
zons, and 'olher physical fea· 
Illres' of pool 

Thrtt grades 

More grades than N.P.N. 
Prices check with N.P.N. 
Asldng and Jast paid charter 
rales for movements 0( aude 
and prodUcli by tanken 

One reporler in each main 
marketing district 

Calculation from changes in 
crude run to stills and from 
Slocks al refineries 
Calculation from ga!lOline,de. 
liveries and, from changes in 
.tocks al lerminals and in 
pipelines 
All procluct. 
Gasoline only, derived from 
lax data 
Kerosene 

Gas and fuel oils. Special an· 
nual statistical and economic 
survey 
POlenlial lests nol made on 
each specific well hUI on 
selected wells in each local 
area 



G Capacity (cont.) 

II Storage 

3 Transportation 
a Pipelines 

1) Crude 
2) Gasoline 

b Tank cars 

c Tankers 

4 Refineries 

5 Bulk stations 

ilEPOllT Oil 
COMPlUll 

B.ofM. 
Rr. Commisso of 
Texas 
Report on Pipe 
Lines 

Planning Be Coor
dination Comm. 
(NRA Code) 

I.C.C.} 
I.C.C. 
I.C.C. 

U. S. Maritime 
Commiss., Div. of 
Shipping 

B. of NaVigatiOn} 

B.of M. 

Petroleum Investi
gation, Report on 
Marketing Facilities 

TIMING 

May I, 1931 
Special Report 

1933 

Annual 

End of each 
quarter 

Annual 

January 1930 to 
July 1934 

COVERAGE 

U.S., by states 
Misc. areas in Texas 

U. S. 

Capacity of gasoline tankage 
wherever located 

Lines reporting to I.C.C. Class 
I Rr. 

Am. steam and motor mer
chant vessels of 1000 gross 
tons + 
Tankers and barges regis
tered in U. S. 
U. S., by states and companies 

U. S., by states 

llEMAllKS 

All classes of storage f~cilities 

Storage facilities of specific 
groups of companies 
SpeciaJ study made to deter
mine available gasolin~ stor
age capacity in U. S. 

Mileage 
Does not segregate tank cars 
used for various purposes 

Tonnage 

Tonnage 
Size, by 'daily run' capacity. 
Classified also by type of op
eration: 'skimming: 'crack
ing,' etc. 

Also gives no. of service sta
tions, but not their storage 
capacity 



Comments On R~/JOT/.r or 'Compilen' refern:d 10 in preceding Tabulalio .. 

REPORT OR COMPJlJ!Il 

B. of M., Monthly Petroleum 
Statement 

B. of M., Annual Petroleum 
Statement 

D. of I. (weekly slocks) 
B. of M., Calif. 
District Engineers 1 

I.C.C. Pipe Line Report 

I.C.C. Rr. Report 

Report on Pipe Lines 

Bureau of the Census (Census 
of Manufaclures) 

AV AlLAJILI: 

AFTD.END 
OF PERIOD 

41 days 

8 to 9 months 

18 days 
80 days 
II months 

10 months 

4 months 

Special 

10 months 

1 

COMPILATION 

Individual company reports 

Waler movements compiled by En· 
gineers 
Reports of inlentate common-car
rier companies 
Reports of rail movements by Claaa 
I Rr. 
Invesligation by Cong. Comm., H. 
Res. 59, 70th Cong. (19'1), known as 
Splawn Reporl (1988) 

Individual company reports 

1 Statistics on water-borne commerce by Engineers' districts indicate movements of crude and 
canals by areas within major areas, Annual Report of the U. S. Engineen. 

Covers principal operations In pro. 
ducing. refining. and transportation 
divisions of industry 
Summariles dala from the Monthly 
Statements; also indicates average 
well value of crude by states 
Crude stocks 
Covers industry in Calif. 
Rivers, harbors, and canals 

Crude and products 

By dislricts 

Gives capitalization. investment, 01"' 
ganilation. banels handled. revenue, 
costs. and earnings of all oil lipe 
line companies, both intra. an in· 
tentate 
Avg. refinery realization for specific 
products; products divided into mao 
Jar grades of each product 
Avg. realization IS composite of 
many grades of materials 

products by riven, streams, and 



Comments on Reports or 'Compilers' referred to in preceding Tabulation (concluded) 

REPORT OR COMPILER 

B. of F. &: D. C. 

A.P.I. 

Petroleum Investigation, Re
port on Marketing Facilities 

Oilgram 

N.P.N. 

O. &G.J. 

B.L.S. 

AVAILABLE 
AFTEIlEND 
OF PERIOD 

30 days 

7 days regular 
4 days preliminary 
Special • 

1 day 

3 days 

3 days 

6 months 

COMPILATION 

Imports by customs districts and 
origin 
Exports by customs districts and des
tination 

Individual company reports 

Investigation by Congo Comm., 
known as Cole Comm., pursuant to 
H. Res. 441, 75th Cong., Recess 
(1935) 

Information solicited from individ
ual companies and brokers by pub· 
Iisher's representatives (reporters) 
resident in principal market centers. 
Number and identity of sources of 
information not revealed 

Information assembled from trade 
journals, and checked by occasional 
inquiries addressed to individual 
companies 

REMARKS 

Avg. export value of products (bulk 
and package); avg. value is a com· 
posite of prices for specific grades 
classified into major groups 

Prepared for Comm. by Petroleum 
Adm. Bd. 

Daily publication of prices except 
export prices (pub. weekly); does 
not show Calif. prices, or all grades 
reported in N.P.N. 
Weekly publication; prices as of 
Monday and available following 
Thursday 
Weeklv publication; prices as of 
Tuesday and available following 
Friday . 

Prices labeled refinery prices but 
commodities insufficiently identified 
by grade, and markets in which 
f.o.b. quotations are applicable are 
not invariably designated 



IV 

ANALYSIS AND APPRAISAL OF PRICE AND 
OTHER DATA 

THE foregoing survey of statistical information bearing 
upon price formation and price movements in the oil in
dustry discloses numerous shortcomings and gaps. It does 
not indicate. however. (I) whether any useful purpose 
would be served by meeting the deficiencies. or. if so. (2) in 
what particular directions the need is most urgent for sup
plementing or improving the statistical record. or (3) the 
best method of making such improvements. Manifestly. 
these questions may be most appropriately considered in 
particular reference to specific types of information now 
inadequate or lacking. 

Before proceeding to a detailed examination of the de
ficiencies in the current record. however. it may not be out 
of place to note the basic criteria used in appraising statis
tical 'adequacy'. 'Vhat constitutes a shortcoming or a gap 
in the record. the degree. and the relative urgency of its 
removal alike depend upon the standards of judgment em
ployed. Standards may. of course. be legion. For our 
present purpose it will suffice to distinguish two types: quali
tative and functional. By the former is meant the degree 
of original authenticity (correspondence between source 
figures and facts). the measure of reliability of computa
tion and transcription. the known extent of coverage. and 
similar criteria of the trustworthiness of statistical records. 
By the latter is meant the utility of the information. assum
ing its trustworthiness. for some definite purpose. 

The qualitative standard used in general is of practical 
expediency. not one that might be termed technically ideal. 
For example. if a responsible enterprise in the industry vol
untarily consents to report a given type of data respecting its 
operations we take for granted the authenticity of its report. 
For the purposes in hand. sworn statements. legally imposed 
sanctions to assure accuracy. even outside and disi{Jterested 

105 
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che~king, are considered superfluous. Again, if the compil
ing agency for a particular series of price data happens to be 
a reputable trade journal it is assumed, in the absence of 
evidence of a biased il1terest, that there is no deliberate sup
pression of data from acknowledged sources and that reason
able care is takel\ to exclude errors of computation. In short, 
our general qualitative objective in making the criticisms 
and recommendations aims to provide a body of data upon 
price-making forces and price movements that will be rea
sonably dependable. 

The functional standard employed comports with this 
qualitative standard. In this respect, the test of the adequacy 
of the statistical record, as a whole no less than for any 
particular class of information, is the measure in which it 
fulfills the requirements, primarily, of two groups of in-

. terests: (1) those directly engaged in the industry, including 
investors and employees and especially business executives; 
(2) a wider and more heterogeneous group, including con
sumers, professional economists, government officials, rep
resenting collectively what may be termed the public in
terest. It is recognized that the interests of these two primary 
groups may not in all respects be identical or even com
patible, that there may well be divergences of interest on 
particular points within each group. Furthermore, the in
terests of the second group are probably more nebulous 
than those of the first. Hence the standard of the adequacy 
of the statistical record from this standpoint is not sus
ceptible of clear and unexceptionable definition. 

Notwithstanding all these recognized difficulties the 
Committee is convinced that at least up to a certain point 
it is possible to reconcile the standards of appropriate and 
useful price information for each of these basic groups of 
interests. There is, we believe, a certain area of common 
ground for all the different interests, and from this we have 
sought to survey the functional adequacy of the statistical 
record. In sum, our functional standard aims to provide 
a body of data upon price-making forces and price move
ments that will better meet the needs of business executives 
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in the disc.harge of their responsibilities and at the same 
time enable outside observers and students better to trace 
the causes and effects of the actual course of affairs within 
the industry and of its relations with the whole economy. 
The following analysis is predicated upon subscription to 
this standard. So vital do we consider this dtsideratum that 
we have felt obliged in recommending each particular im
pro\'ement or supplementation of currently available data 
to suggest how and in what measure the project is designed 
to fulfill a definite. useful purpose from both standpoints. 

PHYSICAL DATA 

Information upon production. consumption. stocks. de
liveries. and capacities is essential to both an understanding 
and intelligent treatment of price phenomena. This is true 
no less for the investor and business executive than for the 
student and investigator. Because petroleum is a mineral 
resource. because technically and commercially the indus
try is closely integrated in its various phases. and because 
its members have long been conscious of their vital inter
dependence and mutual obligations. physical data upon the 
facilities and operations of the industry are. upon the whole. 
singularly well and fully provided. Few branches of either 
extractive or manufacturing industry furnish or secure as 
prompt and complete returns upon the current course of 
their operations as the oil industry. 

The MOllthly Petroleum Statement of the federal Bureau 
of Mines. though issued from 35 to 45 (average 42) days 
after the end of the month reported. is probably as prompt 
as is consistent with its wide and diversified coverage. The 
production of crude petroleum is so widely scattered and 
in such numerous hands that some delay in the assembly 
of the data is necessarily entailed if the compilation is not 
to rely to an intolerable degree upon estimates. The num
ber of small independent refineries often inadequately 
staffed for record keeping. let alone record reporting. is also 
a factor preventing greater promptness in the release of the 
monthly statements_ It is a tribute to the efficiency of the 
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work of the Bureau of Mines in this field that the revisions 
of Its current figures in subsequent (month later) releases 
and in "the annual summaries published 7 to 10 months 
after the close of the year are insignificant. 

While the crude production report in the Monthly State
ment does not segregate different gTades of oil, it does 
divide the output by states. A basis for an approximate 
estimate of the production of various grades is thereby fur
nished and there seems to be no appreciable demand for 
more detailed reporting in this sphere. The data upon 
refined products cover all the major varieties. They do 
not, however, differentiate grades of gasoline, gas and fuel 
oils, or lubricants in the same degree as is done in the reports 
of the Census of Manufactures, or to an extent comparable 
with the differentiation of grades in market price reporting. 
Grade differentiation to the latter extent is not practicable. 
It may be suggested, however, that, at least as an eventual 
prospect, it would be desirable to 'refine' the data in the 
Monthly Statement upon output of refined products tc 
conform with the detail in the Census of Manufactures. In 
this way a biennial check-up would be facilitated and thf 
current usefulness of the data on refinery output enhanced 
This applies perhaps more especially to gas and fuel oill 
than to the other major refined product, gasoline, since thf 
grade of the form~r ordinarily remains unchanged aftet 
leaving the refinery while blending operations upon motm 
fuel are customarily carried on to a not inconsiderable ex" 
tent outside the refineries. 

The official reporting service of the Bureau of Mines il 
supplemented by the weekly reports of the American Petro 
leum Institute upon crude production, crude run to stills 
and gasoline and fuel oil production. While the coverag( 
of this service does not approach the completeness of thai 
represented by the Monthly Petroleum Statement, its tim 
ing allows it to serve the function for which it is primaril) 
designed, despite its incompleteness. It enables the businesl 
executive to follow trends and detect changes in the ratf 
of operation of the industry more promptly than he woul( 
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otherwise be in position to do. It indicates. as it were. the 
pulse beat of current productive operations. and for this 
purpose the tolerable margin of error is somewhat wider 
than in the case of a reporting service designed primarily 
to measure what might be described as the season·to·season 
ebb and flow of industrial activity. 

Data upon stocks have recently been greatly improved. 
though there is still room for further improvement in 
some directions as will be noted. The Department of the 
Interior issues monthly and weekly reports upon crude oil 
~tocks. The former. included in the Monthly Petroleum 
Statement. have a more exhaustive coverage and divide the 
total according to both geographical location and states of 
origin. They show as well the amounts in the field. in pipe· 
lines and tank farms. and at refineries. There seems to be 
no good reason to seek greater detail or wider coverage 
in these crude oil stock reports. 

Stocks of refined products held at refineries and. in the 
case of gasoline. those held also at large marine and pipe· 
line terminals are reported in the Monthly Petroleum State
ment. For products other than fuel oils these statistics are 
doubtless adequate. The industry should be better able 
to adjust inventories to the levels economically required. 
however. if stocks of fuel oils held at terminals were reported 
as well as those held at refineries. Although the American 
Petroleum Institute supplements the Bureau of Mines 
service by a weekly report of somewhat more limited in
dustrial coverage upon gasoline and fuel oil stocks. it also 
omits terminal stocks of fuel oil. 

Perhaps the most marked deficiencies in the currently 
available physical data on the industry's operations are in 
traffic movements (other than those of crude oil). For 
crude oil the Petroleum Administrative Board. in co
operation with the Planning and Coordination Committee. 
sponsored in 1934 a monthly reporting service of receipts 
by refineries. This information now compiled by the Bureau 
oC l\lines and issued by the Department of the Interior as 
Report Number A-Q.f'-l. shows deliveries to refineries (wher-
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ever'located) from every producing state and receipts by 
refineries (classified by state of origin, or foreign, and by 
method of transportation). This report on crude move
ments not only supplements, in practical effect it super
sedes, the annual report of the Interstate Commerce Com
mission on pipeline traffic, that of the United States En
gineers Corps on water-borne' traffic, and the quarterly re
ports of the Interstate Commerce Commission on rail traffic. 
It is far more timely; it encompasses truck transportation; 
it reveals source and destination of movements. The third 
feature preeminently, by showing interdistrict circulation 
of crude petroleum supplies, enables both producers and 
refiners to adjust more economically their output, storage, 
and market policies. 

It is precisely this same feature which, by its absence, 
distinguishes current statistical information upon the move
ments of refined products. It is true that, supplementing 
the belated data from the Interstate Commerce Commis
sion and the United States Engineers, the Bureau of Mines 
reports monthly the volume of gasoline delivered into gaso
line pipelines and shipments of refined products (as well 
as crude, of course) by tankers from California and Gulf 
Coast ports to East Coast destinations. These data are, of 
prime significance; ~he compilation of similar data, cover
ing other interdistrict movements, is desirable. Essentially, 
such information is no less indispensable than that on crude 
oil movements to the formation of sound marketing policies 
by the business interests concerned or to the determination 
by research students of such issues as the responsiveness of 
the industry to variations in price stimuli among various 
marketing regions. 

At the minimum. it is suggested, such a reporting service 
should embrace the movements of both gasoline and fuel 
oils. As an initial step. this coverage might well be sufficient. 
The Committee recognizes that transactions in gasoline 
and fuel oils are much more numerous and individual ship
ments smaller than those of crude petroleum. This has 
doubtless been a major deterrent to the collection of such 
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information hitherto. It makes the original assembly of the 
data by the reporting companies. if the same procedure 
were followed as in the compilation of the data for Report 
~umber A-g43. correspondingly more expensive. The Com
mittee is also aware that if the effort were made to obtain 
the data from the various transport agencies through public 
supervisory bodies the practical obstacles to an expeditious 
a~mbly and issuance of the data would be formidable. to 
say the least. and in the case of truck transportation per
haps insuperable. 

In these circumstances. notwithstanding the recognized 
burden. the Committee feels justified in recommending 
that the industry co-operate in furnishing the necessary 
data to the Bureau of Mines for a report parallel tn Report 
:-':umber A-9U. Such a report would show mOtlthly the 
aggregate outward shipments of gasoline and fuel oils from 
.he refineries of each state classified by states of destination 
and by mode of transportation.1 No individual reporter 
would be called upon to disclose the amount of any indi
\idual shipment or delivery. Each reporting company' 
",ould simply furnish information to the compiler (the 
Bureau of Mines) concerning the aggregate of its deliveries 
of gasoline and of fuel oils during the month into each 
defined territory (state or district). The Director of the 
Bureau of Mines has indicated to us his approval of a project 
along these lines and the readiness of the Bureau to co
operate in providing the service if the requisite additional 
funds. estimated at $12.000 per year, can be found. We 
helieve that the benefits to be gained on all sides by such 
an extension of the reporting service of the Bureau of 
Mines warrant general co-operation in making it a reality. 
1 It is rerognized. of coune. that reports derived hom refining companies 
could not in the nature of things. 10 far as the deliveries reported consisted 
of shipments to purcha.en. assure complete accuracy with respect to the 
e,'entual destination of the products 'hipped, Resales of the products either 
in tran,it or after they reached original destination might mean their 
final delivery into other districts. It is believed. however. that the margin 
of error IUch re-transfen would involve would not, in this industry. be 
lubstantial. 
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Data upon the volume of consumption, so far as current 
or month-to-month figures are concerned, are in every case 
of , a derivative nature. In other words, the item misleadingly 
termed 'demand' in the Monthly Petroleum Statement is 
deduced from data upon production and changes in stocks. 
Doubtless there is no feasible alternative to this procedure 
for other petroleum products, but in the case of the major 
product, gasoline, consumption data can be obtained 
directly from motor fuel tax figures, which are available 
both nationally and for the several states upon a monthly 
basis.2 

Besides the basic types of physical data concerning cur
rent operations of the industry discussed above, certain 
other types of physical data relating to its structural fea
tures, particularly capacity, deserve brief attention. There 
is no regular and dependable reporting service covering 
the number of wells currently drilling, producing or aban
doned, or the potentials of wells producing. All these data 
are of vital significance to the business executive in plan
ning capital commitments and in framing market poliq 
in the light of potential supply, as well as to students con
cerned with the responsiveness of capital inflow and outflow 
to price considerations. It is true that well-drillings and 
completions for major fields are reported weekly by the Oil 
and Gas Journal and the American Petroleum Institute 
and, from these sources, summarized monthly by the Bu
reau of Mines. But this record is neither authentic nm 
complete, and contains no data whatever upon well shut
ins (temporary) or abandonments (permanent). Upon ~ 

matter so important from every aspect it would seem desir· 
able that the primary source of information should have ~ 

. greater measure of responsibility, and should cover the 
2 The motor fuel tax figures do not cover the entire consumption_ Som( 
gasoline is used, along with naphthas, as a cleaning agent; and some is used 
also, along with kerosene, as tractor fuel on farms. In certain state! 
gasoline used for one or the other of or both these purposes is tax-exempt. 
Slight qualifications on this account would be required in estimating total 
consumptiOl! solely from the tax data_ 
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whole field exhausth·e1y. It is clearly a task appropriate to 
the Bureau of Mines. 

Vpon the capacity of producing wells. or so<alled well 
potentials. adequate current data are likewise lacking. The 
state regulatory bodies in Texas. Oklahoma. Kansas. Louisi
ana. and New Mexico. and the California Bureau of Mines 
do from time to time make 'samples' by testing the poten
tial of selected wells in important fields. Because these tests 
are made by various methods and under different conditions 
and because there are numerous producing fields outside 
the jurisdictions mentioned above (in which. in the main. 
potentials are gauged by the producers themselves) it is 
questionable whether current data upon the potential 
capacity of producing wells are not more misleading than 
informing. The Committee strongly urges the early in
auguration of a movement. looking to the eventual stand
ardization of conditions. methods. and periods for the 
authentic testing of well potentials in every field. It recog
nizes the thorny obstacles in the way of an early achieve
ment of this goal. particularly those arising from the cir
cumstance that diverse stipulations in statutes. administra
tive orders. and judicial decisions hedge about the testing 
procedure in states in which proration is operative. Never
theless. the Committee believes that a forthright attack 
upon the problem and earnest solicitation of the co-opera
tion of oil producing states would not prove futile. What
ner advance was made would be a definite contribution 
toward a wiser and more orderly exploitation of the oil 
resources of the country. 

Since storage capacity may at times have special signifi
cance for pricing problems. it is worthy of remark that the 
latest comprehensive survey of storage facilities was made 
by the Bureau of Mines in 1931. though a special study of 
gasoline storage capacity was made by the Planning and 
Coordination Committee in 1934. It is suggested that sur
veys of this character covering all classes and locations of 
storage would be most serviceable if made at regular. say 
three-year. intervals. 
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ReJining capacity by size, class of equipment, and location 
is reported annually by the Bureau of Mines. These data 
presumably are complete and authentic. Figures upon trans
portation capacity are not ~o satisfactory. For pipelines the 
Interstate Commerce Commission reports only length, 
classified upon the basis of crude and gasoline facilities. 
Tank cars available for rail transport of crude petroleum 
and petroleum products are not separately classified. The 
capacity of trucking facilities is unknown. The Bureau of 
Navigation reports annually the number of registered 
tankers and barges. 'While regular reporting of these capac
ities does not seem urgent, studies at infrequent intervals, 
such as those suggested above with respect to storage, would 
probably find useful application. 

Perhaps in no, other division of the industry, not even in 
crude production, is the deficiency of data bearing upon 
capacity so marked as in marketing. Until the Petroleum 
Administrative Board made its special survey for the Con
gressional (Cole) Committee undertaking the Petroleum 
Investigation, even the number of bulk stations and retail 
outlets in the United States was unknown.3 This report, 
covering the period January 1930 to July 1934, shows bulk
station capacity, classified by states, and estimates the num
ber of service stations and other retail outlets. Less com
prehensive data of this character are also reported by the 
Bureau of the Census in the Census of Business. The Com
mitte~ t:ecommends that hereafter in the Census of Business 
prov~sion be made not only for the separate reporting of all 
'filling station' operations, with some classification by type 
and gallonage, but also for the segregation of the gasoline 
and oil business reported by garages, repair shops, hotels, 
and all other classes of retail establishments. The excep
tional diffusion of, peculiar diversity in, and frequency of 
ingress to and egress from, the retail trade in gasoline and 
S This report was separately published in March. 1935. its completion 
being too late for inclusion in the 5-volume Report of the Petroleum In
vestigation by the special sub-committee of the (H. of R.) Committee of 
Interstate and Foreign Commerce pursuant to H. R. 4·P (Washington, 1934). 
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oil make its statistical survey almost a unique problem. It 
does §eem desirable. however. in view of the importance 
of facilities and operations in this field. alike to the con
suming public and to business managers in the industry. to 
have at least biennial information sufficiently comprehen
sh'e and detailed to reveal the general outlines of its develop
ment. 

PRICE DATA 

The indispensable elements for a fruitful study of price 
formation and price movements in any industry are costs 
and sales revenue. outlays and receipts. 'Vhether these are 
expressed in unit-product terms or gross sums expended 
and realized is often a significant matter for the analyst. 
In whichever form expressed. moreover. the completeness 
or the representative character of the data for the opera
tions covered. whether tho§e are of a company. of a single 
pha§e or division of a given industry. or of the industry in 
its entirety is always a vital desideratum. But some informa
tion in one form or another. of one quality or another. upon 
both financial outgo and income is essential. if price analy
sis is to avoid sterility. This is true whether the analysis is 
that of the business manager primarily concerned with the 
adequacy of prices and the opportunities they afford or 
withhold for new commitments and expanded operations. 
or that of the economist primarily concerned with the func
tional interrelationships of prices and their efficacy as ~ides 
to economic behavior. particularly in directing the distri
bution of productive resources. And it is true in both cases 
for the same reason. Neither financial outgo nor income. 
neither costs nor prices. has any meaning or significance 
economically. save in relation to the other. As the 'weight' 
of an object is conditioned by. and in turn conditions. the 
density of the surrounding medium so the 'adequacy' or the 
'efficacy' of prices is conditioned by. and in turn conditions. 
the costs they envelop. . 

To restate the matter. no business man is greatly con
cerned with prices as such. His interest is in prices in relation 
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to costs and to other prices. Nor does the level, or move
ment, of a particular price, by itself, invite much inquiry by 
the economist; only its level, or movement, in relation to 
the levels, or movements, of its components and of other co
ordinate elements in the price system. Thus stated, in their 
elementary nakedness, there would seem to be little ground 
for exception to these propositions. It is when one brings 
them down from the sphere of abstraction to the domain of 
concrete application that doubts, reservations and objec
tions arise. These spring in substantial part, we believe, 
from the inherent impossibility under modern industrial 
conditions of attaining that complete and accurate knowl
edge of the pecuniary terms upon which industrial processes 
proceed which would constitute the ideal, both for the busi
ness man and the research worker. 

There are innumerable technical obstacles to the attain
ment of that ideal, but of fundamental importance in our 
judgment are the problems of apportioning costs and 
sampling prices. The commitment of productive resources 
in durable forms for use over long periods entails the appor
tionment of costs in time. The multiplicity of products 
made by refining petroleum likewise presents the problem 
of the apportionment of (their joint) costs among the various 
products. Apportionment of costs upon both bases and the 
selection of what are (}eemed representative transactions for 
the measurement of product-price yields are bound under 
these conditions to be in some degree arbitrary. In these 
circumstances, which are certainly not less characteristic of 
the oil industry than of most other branches o{ modern" in
dustry, there is an understandable reluctance to divulge 
information compounded of such large elements of discre
tion and judgment. For in the absence of clearly defined and 
generally accepted standards for the apportionment of costs 
and the sampling of price transactions, the information 
reported can disclose little more than the business judgment 
of the individual reporter with respect to internal manage
ment and external policy. These being the essential factors 
upon which business success hinges in a competitive private 
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enterprise system (in which full knowledge of the market is 
precluded). there is the more reason for jealously guarding 
the limited knowledge each enterpriser has of his own 
operations. 

Nevertheless no business in the modern ecollOmy can be 
sufficient unto itself. However extensive the scope of its 
integration. aJ [ertain points it must come into trading rela
tions with the market. both as buyer and as seller. In these 
transactions pri[es emerge. some of which. for better or 
worse. well or ill selected. are bound to be recorded. Part of 
the costs represemed by [apital investment. labor employed. 
materials purcllased and part of the prices realized upon 
sales will hewme matters of general information available 
to all engaged in the industry and to the public. Whether 
these cost-price data are representative or misleading will 
depend in no small part upon the readiness or hesitancy of 
the business units in co-operating in the erection of definite 
standards and furnishing direct and continuously com
parable information within the standardized categories. 
Favorable to the assumption of a responsible attitude 
toward this essentially co-operative fun[tion is the circum
stance that in its abs~nce the conduct of business is rendered 
needlessly speculative. hazardous. and erratic. Lending col
lateral support to the assumption of this responsibility is 
the further circumstance that thereby the circulation of 
misleading information and the attendant growth of sus
picion and illwill among the public with which the industry 
must perforce deal may be in a measure mitigated. if not 
abated. 

Moreover. there is what this Committee considers a still 
more positive reason for the collection and wide dissemi
nation of comprehensive. accurate price information. 
namely. its salutary effect upon the extent and character of 
competition among the units of an industry_ If a competitive 
economy is a sound economy. then any procedure that 
increases the intensity and. thereby. the usefulness of com
petition also increases the tempo of economic progress. 
Frequent. accurate. and comprehensive price reports imple-
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menf such procedure. On the one hand, they make more 
difficult the .exploitation of any class of buyers, especially 
those otherwise ill informed price-wise, and, on the other 
hand, continuously provide backward suppliers with a spur 
to initiate cost reducing improvements in their own busi
nesses in order to remain in the competitive ranks. 

The oil industry has not been oblivious tQ these consid
erations, as will be shown by the analysis of available cost 
and price data. Nevertheless, here as elsewhere, prodigious 
opportunity remains for the improvement of statistical 
records. The price item most completely and reliably re
ported is unquestionably raw material. In the oil industry 
the prices paid by leading purchasers have for many decades 
been publicly posted. Almost invariably purchases are made 
at such posted prices. However, in periods of rapidly rising 
demand premiums are sometimes given and in periods of 
overproduction discounts likewise are irregularly made. 
These posted prices are quoted daily and weekly in the trade 
press, and averages of representative samples have been in
cluded in the wholesale price reporting service of the 
Bureau of Labor Statistics since its inception. 

Nevertheless two features of current operations in the 
industry detract from the adequacy of these data upon crude 
petroleum prices. Tqe first is that there is a wide range of 
grades of crude oil marketed; the second, that posted prices 
apply to purchased portions of crude only. As to the first 
factor" variations at anyone time in the purchase price 
depend principally upon the presence or absence of certain 
foreign elements, partly upon other characteristics affecting 
the results of its processing,4 and partly upon location. 

It is presumed that the schedules of posted prices inte
grate the influences of all these various factors but the prices 
reported in trade journals are usually not accompanied 
by information concerning any properties, except specific 
4 The ordinary water and sediment deduction is generally standardized. 
but variations in the chemical composition of oil from different levels even 
of the same area and from adjacent pools are often reflected in the net 
prices paid. 
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gravity. of the different crudes purchased. In numerous 
cases. not even specific gravity is specified. This is. of course. 
not in any way a reflection on the reporting service of the 
trade journals but merely an indication of the limitations 
of the price data for research purposes. Furthermore as a 
gauge of the weighted average prices actually being paid for 
all crude petroleum. a price record drawn from the postings 
for a single grade is not dependable. however representative 
that grade may be as an indicator of price changes. But as a 
measure of price fluctuations over fairly long periods. which 
is doubtless the primary function of the Bureau of Labor 
Statistics index. no more than this sampling method is rea
sonably required. \Vhat is required is only that the samples 
chosen be representative in respect of both grades and 
fields covered. Seeking fulfillment of this need. the Commit
tee has made suggestions to the Bureau. looking to an exten
sion of the field·coverage of its crude petroleum price series 
designed to make it nationally more representative. 

In addition to ambiguity in respect of quality differences. 
we have noted that the posted prices apply only to the pur
chased portion of raw material supply. The exact propor
tion of crude petroleum purchases to total crude run to stills 
is not definitely known; it has been estimated at approxi
mately one-half. When such a large proportion of the raw 
material processed consists of crude that has not 'gone to 
market'. serious question arises concerning the reliability of 
the posted prices as an indicator of what the price would be 
if all crude had to go to market. 

Wholesale transactions in the principal refined products 
of petroleum comprise three separate categories of business. 
We may consider briefly. first. those sales. chiefly of gasoline •. 
by one refiner to another. or to a large marketing company. 
Such sales are ordinarily in large volume and at prices 
negotiated privately with each customer. In the second 
place. there are sales. usually in tanker. tank car or transport
truck lots, by both integrated and non-integrated refiners to 
brokers and jobbers. In the Middle West many of these 
sales are on an f.o.b. mid-continent refinery basis. or a modi-
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ficatibn thereof, but probably in most instances today de
livered prices prevail. Finally, there are sales by both classes 
of refiners, as well as by jobbers, to retail dealers. Individual 
transactions in this category ordinarily involve less than 
tank car lots; indeed they customarily involve simply day-to
day replenishment of supplies in service station tanks from 
the suppliers' delivery trucks. The term 'wholesale prices' 
as used in the oil trade refers solely to prices in transactions 
of the first two types distinguished. Prices in wholesale trans
actions of the third type are usually denoted as 'dealer 
prices' or 'dealer tank-wagon prices: 

The price record for sales within these three distinct cate
gories of transactions is not of uniform quality or dependa
bility. Prices in transactions between refiners are not Cl,u

rently reported and never have been regularly disclosed to 
outsiders. As these transactions probably do not bulk pro
portionately large, the Committee does not consider that 
such statistical value as they might have would be commen
surate with the difficulties that would be encountered in 
trying to secure their separate reporting. 

What are usually denominated 'tank car prices' (involving 
principally transactions of the second category above dis
tinguished) for the various refined products are now 
reported daily or weekly, as the case may be, in the trade 
press; e.g., in the National Petmleum News, Oil and Gas 
Journal, and the Chicago Journal of Commerce. Weighted 
monthly averages of certain of these items are compiled by 
the Bureau of Labor Statistics and published monthly in 
mimeographed form and semi-annually in its Wholesale 
Price Bulletin. These tank car prices are derived in the 
main from systematic inquiries by field representatives of 
the trade journals in the important market centers. 

Substantially all prices are reported on an f.o.b. refinery 
basis. Historically, these f.o.b. refinery prices had a very 
real significance because delivered prices to jobbers, up to 
a relatively few years ago, were typically the f.o.b. refinery 
prices as described above plus the tank car rail freight to the 
jobber's destination. Today, however, this has ceased to be 
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the real basis for the delivered prices to jobbers in many, if 
not most, parts of the country because of the great changes 
in transportation, in refinery locations, and in marketing 
practices. Relatively little of the gasoline reaching jobbers 
today has come all the way from the old refinery centers by 
tank car: most of it has had the benefit of some lower cost 
method of transportation such as pipeline. water transporta
tion, or transport trucks. Furthermore, as new refinery cen
ters have appeared in many parts of the country, there is no 
longer one predominating refining center that supplies the 
jobbers in a given area; e.g., in the Middle West, jobbers 
are supplied by refineries in Oklahoma and Kansas, in the 
St. Louis area, in the Chicago area, and at other points. This 
development. together with the diversity in methods of 
delivery to the jobber, has tended to modify the earlier ten
dency of determining jobber prices on the basis of some pre
dominating refinery center and adding rail freight from 
that center to the jobber's location. The result is that the 
r.o.b. refinery prices referred to above do not now constitute 
a very satisfactory means of determining what delivered 
prices to jobbers actually may be at any given point. 

Moreover, most jobbers or distributors handling recog
nized brands buy from their supplier under a contract which 
in many if not in most cases provides that the price to the 
job her will be a certain amount per gallon below the price 
to dealers in that area and, up to a few years ago, prior to 
the initiation of the Iowa Plan, such jobber price was not 
infrequently determined as a certain amount per gallon 
below the retail price in the same area. In these circum
stances, the prices paid by jobbers in a particular locality at 
any given time depend far more upon the dealer and retail 
prices current in that area than upon the f.o.h. refinery 
prices in some distant refining center plus the rail freight 
to the destination in question. This is particularly true, of 
course, with respect to the larger marketing centers where 
usually competition is especially keen and where there is 
access to the market by several methods of transportation 
from several sources of supply. 
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Presumably it remains true, of course, that delivered 
prices to jobbers in areas contiguous to and supplied 
mainly from a basic refining center such as the Oklahoma 
'Group 3'region would usually conform to the f.o.b. refinery 
tank car prices in such refining center plus the transporta
tion cost to destination. This is axiomatic so far as the ac
tual course of business in these areas conforms to the pattern 
indicated, as it still does in considerable measure. The sig
nificant point is that the areas around such refining centers 
within which these conditions apply with any great degree 
of rigor or consistency tend to become smaller and smaller, 
and if the refiner desires to sell to jobbers at points beyond 
such areas he must do so on the basis of whatever delivered 
price levels may have resulted at such points from the inter
play of competitive forces represented by various alterna
tive sources of supply and methods of transportation avail
able to such markets. It is also true that changes in the 
general level of delivered prices to jobbers throughout the 
country continue to follow closely fluctuations in f.o.b. 
prices in the basic refinery markets. In other words. while 
there may be many independent variations in prices in 
response to local market conditions in different areas, and 
while the spread between the average delivered prices to 
jobbers throughout the country and the concurrent basic 
refinery prices doubtless tends to diminish on account of the 
savings accomplished in transportation, nevertheless all 
these prices are sufficiently interrelated to fluctuate pretty 
much together. So far as measuring changes in jobber or 
tank car price levels is concerned, therefore, the f.o.b. re
finery basis, which prevails for tank car price reporting in 
the trade journal sources referred to above, probably con
tinues to be reasonably satisfactory, although the difficulties 
of getting satisfactory price data for such sales obviously 
increase as the f.o.b. refinery basis for making tank car sales 
to jobbers becomes less prevalent and the relative number 
of transactions on that basis declines. 

There would seem, on the whole, to be two main short
comings in the tank car price data now available. In the first 
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place, if the f.o.b. refinery 'spot' price is of diminishing 
importance as a basis for actual jobber sales, the question 
arises whether it furnishes a satisFactory index of the average 
'net back.' (i.e .. the net realization to the refinery) obtained 
on all sales of the product in question made by refiners in 
the gin'n area to jobbers, including those made under con
tracts and for delivery at destinations where no single re
flllery-center-price-plus-rail-freight basis obtains. It seems 
probable that the practice of extending so-called 'local pro
tt:ction' (i.e., granting lower prices) to jobbers or distribu
ton in cut-price areas, together with the general tendency 
of most refiners to make at least a part of their sales in more 
or less distant markets, has the effect of 'grading down' the 
average over·all realizations to a level somewhat below that 
represented by the f.o.b. refinery prices in 'spot market' 
sales, as quoted in the trade journals. This is not a criticism 
of the accurary or dependability, as such, of the prices re
ported but merely introduces a question with respect to how 
large an area of the whole jobber market they represent. 

The other limitation is the absence of a published record 
of the delivered prices at which jobbers are being supplied 
in the principal consuming areas. Nor is it possible, under 
the conditions above described, to deduce or compute such 
delivered prices, with any assurance of accuracy, by adding 
to the Lo.b. refinery tank car price quotations for a particu
lar refinery market the rail freight rate to given destina
tions. So long, of course, as there are two radically different 
bases of pricing (Le., f.o.b. refinery and delivered) being 
followed in the same area with respect to different transac
tions in this same wholesale class, an adequate price report
ing service must include quotations upon both bases. There 
is no alternative. The two pricing methods are not inter
convertible. The prices resulting from, or determined in, 
each way of transacting business influence the prices nego
tiated upon the other basis, of course. But in view of what 
has already been said it should be clear that a representative 
index of prevailing prices in many of the larger marketing . 
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districts cannot be predicated solely on the assumption of 
a simple -'regular course of trade'. 

'I:he chief deficiency in the present reporting service is 
that it does not attempt to supply information on delivered 
prices to jobbers in important distribution centers. For 
example, if in a given state most jobbers buy upon a 
delivered or destination price basis, it should be of advan
tage to the trade to have a record showing at least approxi
matelywhat these prices are for deliveries from a representa
tive cross section of suppliers selling to jobbers in that 
territory. And for the purpose of determining the course of 
wholesale prices (changes from time to time) such a price 
record would afford a needed supplement to f.o.b. refinery 
prices. Yet at present not even in the large consuming area 
along the eastern seaboard, in which jobbers certainly buy 
mainly upon a destination basis, is there available a continu
ous record of what jobbers pay for their gasoline. 

It is the opinion of this Committee that such a record of 
delivered prices is desirable and it hopes that one of the 
trade journals, which we believe are in the best position to 
assemble this type of information, will undertake the task. 
We suggest the collection of data representing the actual 
delivered prices charged to jobbers in various representative 
markets; such data should include sales on beth spot and 
contract bases. Actually, there may not be as much difference 
as might be assumed between 'spot' and contract prices, 
since it is understood that where competitive conditions 
indicate prices below those that could be charged under such 
contracts, the suppliers quite frequently grant lower prices 
in order to protect the interests of their customers and 
thereby their own interests as suppliers. In the collection of 
such data there should, of course, be an attempt to estab
lish such grade and other classification as would seem neces
sary in order to make the data representative. 

It need hardly be added that we are not suggesting that 
this service should displace the practice of reporting tank 
car prices on an f.o.b. refinery basis for the leading refinery 
markets. Rather, the new information on delivered prices 
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would supplement the old information. It seems hardly 
probable that all sales will ever be on a strictly delivered 
basis; in fact. there is today a counter-trend in a few cases 
where jobbers. having their own transport trucks. are going 
to the supplier's refinery or terminal and getting their 
supplies directly. Usually. however. in such cases we believe 
the sale is on the basis of an independent delivered price at 
the jobber's destination. with a separate allowance for the 
transportation service performed by the buyer. Under these 
conditions. the physical delivery arrangement should not 
seriously interfere with the collection of delivered price data 
or impair their significance. 

COMMERCIAL CONSUMER CONTRACT PRICES 

In certain petroleum products. chiefly gasoline. fuel oils. 
lubricating oils and greases. a special class of business is in 
one sense wholesale and in another sense retail. In the indus
try this is known as commercial consumer contract business. 
and iu price record is notably meager. The designation does 
not accurately indicate the class of business encompassed in 
this category. because among these transactions are sales to 
governmental agencies and co-operative associations. In the 
main. however, commercial consumer contract business 
consists of deliveries under contract to industrial and com
mercial consumers for use in their own operations. often at 
several scattered points. This class of business is retail in the 
sense that the products are sold directly to the ultimate con
sumer and not for resale. It is wholesale in the sense that 
these contracts ordinarily call for bulk deliveries. sometimes. 
as in the case of certain government contracts. in a volume 
exctieding that involved in any single wholesale. i.e .• dealer. 
transaction. 

For many years prices in the commercial consumer con
tract category were reported only sporadically even with 
respect to usual terms. Latterly. there have been issued in 
the price quotation columns of certain trade journals. no
tably the National Petroleum News, the posted prices of 
certain refiners for gasoline for delivery to commercial 
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accounts by tank car and, in some instances, by tank wagon. 
The news columns of the trade press occasionally carry 
information on governmental contracts recently let. Public 
fiscal documents also may contain information of this sort. 
Even so, there is a paucity of price information on this class 
of business. The geographical coverage is small even when 
all classes of postings are considered collectively, and there 
is no continuity of coverage with respect to any specific item. 

The difficulties of securing an accurate record of trans
actions in the 'commercial consumer contract' category are 
numerous and in some instances seem insurmountable. 
Even under the administration of the Robinson-Patman 
Act there may be many bona fide classifications of accounts. 
The consideration accorded one class of accounts may differ 
in one or more particulars from that shown accounts in 
other classes .. For example. certain accounts require as little 
as 100 gallons per month; others, upwards of 10,000 gallons 
per month. If an average were computed by weighting the 
volumes of deliveries at various prices, the result would 
probably convey little information of the actual price struc
ture of the reporting company with respect to different 
classes of business. Nor would such an average yield a very 
reliable index of price changes unless it were supplemented 
with exhaustive information of a similar character for 
every grade of the product in question marketed. 

However, there is nothing very extraordinary about the 
existence ·of such conditions in the petroleum industry. 
They have existed in many other industries in which manu
facturers deal directly with large industrial consumers. 
Under these circumstances, the Committee is disposed to 
favor, for the present, only an attempt to extend the report
ing service now available for commercial consumer rates 
rather than to develop an elaborate record of prices through
out the industry for this class of business. Obviously, a truly 
comprehensive system of reporting commercial consumer 
contract business would be expensive to operate and would 
yield results incomprehensible to the layman, confusing to 
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the price expert, and of questionable value to any and all 
concerned. 

Accordingly, the Committee recommends that the memo 
Len of the industry, particularly in the refining and jobbing 
branches, co-operate with an established trade journal, 
which has had broad and extensive price reporting experi. 
ence, in furnishing currently, perhaps weekly, information 
upon average, current or 'going' rales at which new or 
renewal business of this type is being contracted. Such reo 
poru might, probably should be, in the nature of schedules 
which rclate price to other essential terms of the offerings 
and with such classifications of customers as exist. 

Under these circumstances, while it would be impossible 
for a student of price to ascertain actual realizations for 
deliverics made to commercial consumer contract trade as a 
whole, it would be possible and practicable to study the dif
ferences between the terms accorded the various classes of 
trade with special emphasis on their economic appropriate
ness. If these current price schedules were reported to the 
price collecting agency by several sellers in each important 
marketing area, and if the agency dexterously classified and 
compiled the data, it would also be possible for interested 
persons to gain information respecting the minimum and 
the maximum prices for specific categories, the arithmetic 
averages, and this without disclosing the specific terms of 
any particular company, which, no doubt, should be left to 
discovery in the ordinary channels of trade negotiation. 

At the same time, the compiled average of current prices 
in each 'volume' bracket, together with their respective 
minimal and maximal limits, would furnish for the benefit 
alike of buyers and sellers what is now lacking, namely, a 
reasonably reliable gauge of the general situation in the 
market whereby to form a judgment upon the merits of any 
specific bid or offer. Moreover, this procedure would retain 
the advantage of a geographical differentiation of prices 
such as is now shown in the reporting services of certain 
trade journals. From a statistical and economic standpoint 
the recommended procedure would provide a record of 
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price variations and price changes having more than a ques
tionable pretense of representing the actual course of the 
market. For all these reasons, therefore, the Committee 
urges an earnest effort forthwith to secure the furnishing, 
assembly, and publication of the data suggested. 

RETAIL PRICES 

No official record of retail prices of petroleum products, or 
even of gasoline alone, exists. The most commonly cited 
index of retail gasoline prices in the country as a whole has 
been the 50-city average, long published by the Oil and Gas 
Journal. Since the widespread adoption of the so-called 
'Iowa Plan', whereby service stations formerly 'owned and 
operated' by major-company suppliers are leased to indi
vidual operators, the publication of the 50-city average has 
been discontinued. This index was derived from the post
ings for regular grade motor fuel in service stations owned 
or operated by 11 companies, collectively covering the 
national market. Prices reported for 50 representative cities 
were combined in a simple average to give a country-wide 
picture of the retail gasoline market. The actual quotations 
from which these indices were made up are no longer pub
lished but apparently somewhat comparable data are now 
being collected by the trade magazine, Super Service 
Station.5 

The shortcomings of this retail price reporting service, 
even when it was more than the skeleton that now remains, 
may be briefly summarized: (1) It was unofficial and there
fore unauthentic, though the index seems to have been com-
5 Formerly the National Petroleum News published a complete record of 
the changes in service station posted prices in some 150 to 175 towns. in
cluding all the principal cities in the country. in its annual Oil Price 
Handbook. This Handbook now gives only the dealer tank wagon prices 
in these towns and cities. However. occasionally during the last two or 
three years this journal has published a 50 Cities Retail Price Index. 
apparently compiled on the same basis as the index formerly published 
regularly. It is understood that the National Petroleum News is now pre
paring to publish monthly an average of the posted retail prices in 50 
cities. While this new index may not be on exactly the same basis as the 
old. it presumablf will be on a basis roughly comparable. 
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piled with reasonable care and exactitude upon the basis of 
the original data available. (2) The basic data represented 
solely the service station prices of a group of companies, 
each operating in more or less distinct market territories. 
They may perhaps constitute, each in its respective sphere, 
the market leaders, but none is the marketer at retail, nor 
was it even prior to the adoption of the Iowa Plan, of more 
than a minor fraction of the gasoline actually distributed 
through service stations in any section of the country. Fur
thermore, the very position in the industry of these 11 com
panies that constituted the source of the retail price data 
used in the index tended to bias their service station post
ings somewhat toward stability. In our judgment it would 
not misrepresent the facts to state that the prices included in 
the 50-city average index have always reflected, in the main, 
'top' prices in the retail market. 

It would be clearly advantageous from every standpoint 
to have an index of retail prices of this major product that 
reflected more accurately the actual prices charged and was 
based upon information from wider sources. In particular, 
an adequate index would have to encompass transactions in 
several types of retail distribution, including so-called 'cut 
price' outlets. The most. appropriate medium for the devel
opment of such a service would be, in our judgment, the 
Retail Price Division of the Bureau of Labor Statistics. This 
Division has developed a trustworthy technique and has 
established useful contacts in the 51 representative cities 
included in its retail food price index. It has for some time 
contemplated an extension of its service in th,is particular 
direction in view of the mounting significance of gasoline 
prices in the cost ofliving, changes in which it is one of its 
special functions to measure. With respect to the Bureau's 
plan the Commissioner of Labor Statistics has made the 
following statement: "The reporting service will depend 
upon the cooperation of a selected list of service-station 
operators in each city (the 51 cities included in the retail 
food price index), who will return to the Bureau, by mail, 
schedules showing prices as of a specified date. If the coop-



130 PART TWO 

erati?n of a number of the large refiners who operate or 
control service stations on a sectional or national scale can 
be secured, this work will be simplified by having master 
schedules filled out at the home office for as many of the 
cities as are included in each company's sales territory. 
These master schedules will be supplemented in each city, 
however, by reports from several independent service 
stations." 

The Committ,ee endorses this general outline of the plan 
and especially recommends, in view of the considerations 
already advanced affecting the value of what remains of the 
50-city average index, that the major integrated suppliers 
co-operate in developing and maintaining this essential 
service. The resultant index, published monthly, while it 
would not disclose every isolated instance of price unsettle
ment, would furnish a much more complete and authentic 
record of retail price movements for gasoline than we now 
have, The Commissioner of Labor Statistics estimates that 
the annual cost of such a reporting service would be about 
$11,000. As the lack of funds to this extent is the only 
present known obstacle to the institution of the service, and 
as the Bureau is authorized to accept funds from private 
sources for the support of such a service, this Committee 
recommends to the representative trade organizations of the 
industry earnest cons~deration of the advantages that might 
accrue from their support of the project, pending Congres
sional appropriations for the purpose. 

Retail prices of fuel oil are now reported weekly in the 
National Petroleum News for about 40 cities in the middle 
and eastern parts of the country_ This service suffers from 
the limitations pointed out in connection with considera
tion of the retail gasoline price index. It is now being supple
mented by the Retail Price Division of the Bureau of Labor 
Statistics which has recently included in its survey of retail 
fuel prices in 51 cities a schedule showing delivered retail 
prices of range oil and four grades of fuel oil. This should 
furnish an adequate record of retail prices for the second 
major product 'of the industry. Because of the additional 
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expense occasioned by this and other revisions in the retail 
fuel price reporting service, in conjunction with the limited 
appropriations for the Bureau's work, it has shifted the 
reports from a monthly to a quarterly basis. 

Of refined products of petroleum other than gasoline and 
the various fuel oils, in general, the economic importance is 
relatively so slight and the channels of distribution so varied 
that the Committee does not consider an attempt to develop 
a current retail price reporting service pt;acticable, with a 
possible exception. Lubricating oils are sold very largely 
through service stations and garages. Eventually it might 
well be found that the additional burden entailed by simul
taneous reporting of lubricant prices with the service sta
tion prices of gasoline, under the plan recommended, would 
be so slight as to warrant such an extension of that service. 
For the present, however, and until an adequate system of 
reporting gasoline retail prices has been introduced and 
proven dependable, it seems inadvisable to embark upon 
this auxiliary project. 

In the foregoing analysis and appraisal of the available 
statistical data bearing upon price formation and price 
movements in this industry, we have endeavored to restrict 
ourselves, as indicated at the outset, to practicable stand
ards and reasonably attainable objectives. While we recog
nize, for example, the advantages to be obta~ned from 
continuous and authentic price records of many cost ele
ments such as investment, payrolls, and taxes, we have not 
deemed it expedient to extend our recommendations 
beyond the modest range of filling the more obvious gaps 
and improving the procedure in price reporting as now 
practiced. Moreover, we have addressed ourselves only inci
dentally and collaterally 6 to the technical problem of refin-
6 Within the last twelve years the octane rating of regular grade gasoline, 
for example, has been increased some 16 points, or 30 per cent, and there 
are other improvements in quality not reHected in octane numbers. More
over, no inconsiderable portion of the price of gasoline at retail, omitting, 
the tax element, consists of a charge for services rendered the average 
patron. No serious effort has been made to compute in quantitative terms, 
so far as we are aware, the extent to which this service element in the price 
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ing price data to- assure validity of time comparisons of 
prices, or accuracy in measurement of price movements. 
Changes in commodity composition or product standards 
present a special diffiClilty in this connection. Our recom
mendations ~elative to increasing the precision and extend
ing the scope of refined product classification in price 
reporting do, in our judgment, lay the indispensable 
groundw9rk for an eventual attack upon this vital prob
lem. For the rest, we may conclude this part of our study 
with the observation that, particularly in a co-operative 
enterprise such as the development of adequate trade 
statistics unquestionably requires, to attempt relatively little 
initially does not foreclose the prospects of a fuller measure 
of ultimate accomplishment. 

V 

OBJECTIVES OF A PROGRAM OF PRICE-COST 

RESEARCH IN THE PETROLEUM INDUSTRY 

RELATION OF PRICE, COST, AND EARNINGS MOVEMENTS TO 

SUPPLY AND TO THE COURSE OF INVESTMENT IN THE INDUSTRY 

A PROGRAM of price research in the industry might appro
priately'be directed toward three broad objectives. Deter
mination of (I) the forces upon which price and price move
ments depend; (2) price relationships among the several 
products of the industry; (3) the functions prices perform 
and their effectiveness. 

of gasoline has varied with the passage of time. But it should be clear that 
this has an important bearing upon the comparability of retail gasoline' 
prices, at least over extended periods and possibly over wide areas. 

Because, however, of the relatively high degree of standardization of the 
products and raw materials of this industry at any given time, and par
ticularly of its major product, motor fuel, it afforcfs a promising field for 
analysis of the significance of product changes in the measurement of price 
movements. Moreover, on account of the complex relationship of various 
petroleum products, in some part as joint products, in some part as 
alternative products, and in some part as complementary products, and 
·of the effects that quality changes may have upon these relationships, and 
vice versa, research in this direction should prove exceptionally fruitful. 
It will call for both economic perspicuity and statistical acumen and should 
have both theoretical and practical implications. 
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We direct immediate attention to tbe third objective. 
Prices in a.competitive economy are presumed to be the 
devices by means of which equilibrium is m<lintained 
within an industry and a proper balance between an in
dustry and the whole economy secured. This equilibrium 
both within the industry and between the indhstry and the 
whole economy is presumed to be established by the in
fluence of prices in accelerating or retarding changes in 
supply and demand. The influence that price exerts upon 
each element in the supply-demand equation must there
fore be analyzed to determine the role that prices and price 
movements play in establishing equilibrium. At this junc
ture we examine the problems involved in determining the 
influence of price on supply, leaving for a later section con
sideration of the problems involved in determining the 
influence of price on demand. 

In general, the influence of price upon supply is first 
manifested by the withholding from or the offering on the 
market of the available stocks of the commodity in question. 
Sooner or later supply is presumed to be brought into 
equilibrium with demand by the influence that price exerts 
upon investment and production activity. Other influences 
remaining constant, high prices serve as an impelling force 
attracting capital into an industry and thereby increasing 
its productive capacity and ultimately its output. Low prices 
serve as a repelling force to the inflow of capital and afford 
a mechanism by means of which output may ultimately be 
brought into equilibrium with demand. 

Crude Oil Production 

In Chapter II the technical and economic characteristics 
of the several branches of the oil industry and of oil and its 
major products are analyzed briefly. There it is suggested 
that the speculative character of oil production, the migra
tory nature of the resource, the property laws governing 
its capture, the specialized and fixed character of the invest1 
ment may serve to obstruct the force that price tends to 
exert in establishing an equilibrium between demand and 
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supply. Some students of the industry contend that these 
characteristics constitute such a serious obstacle to economy 
in the movement of capital into or out of the industry as 
to rob price of its effectiveness in establishing with reason
able dispatch equilibrium within the industry and between 
the industry and the whole economy while maintaining 
technical efficiency in recovery. It is upon such reasoning 
that the proration program rests. The thesis that unre
strictedcompetition in oil production makes for waste and 
inefficiency has been frequently expounded in analyses and 
discussions of the economics of oil production.1 In these 
analyses. however. the role that price plays as a regulator of 
demand and supply has not been scrutinized exhaustively. 
A thorough-going statistical and economic analysis of the 
relation between prices and costs on the one hand and pro
duction. stocks. and investments in productive capacity on 
the other seems to promise fruitful results. Such a research 
program is of major importance to the industry. concerned 
with the problem of profitably produ,cing and marketing 
petroleum and its products; to the public. interested in a 
continuing supply of petroleum and its products at reason
able prices; and to economists. interested in testing price 
theory in its applicability to petroleum and its products. 

An appropriate point of departure would seem to be an 
analysis of the changes in the current supply of crude oil 
and of their relation to changes in oil prices. and to changes 
in oil prices relative to general price levels. How promptly 
and consistently have changes in price been accompanied 
by changes in a similar direction in the amount of oil offered 
in the market? Over short. periods has the 'elasticity' of 
1 The term 'unrestricted competition' is IIsed here. not to denote a kind of 
bellum omnia contra omnes, with no quarter given. but only to indicate 
the absence of any special restrictions peculiar to the oil industry. i.e .• of 
any restrictions upon competitive methods not generally enforced upon 
enterprisers in other fields. The thesis mentioned. as usually expounded. 
takes into consideration only the direct effects of competition upon. or 
lWithin. the petroleum industry. For criticism of this thesis. from a view
point giving a broader perspective. see J. D. Gill. The Economics of Over
development. a paper read at the annual meeting of the American Insti
tute of Mining and Metallurgical Engineers. New York. February 16. 1939. 
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supply been equal to or greater than unity? If supply has 
been 'elastic', such 'elasticity' must have reflected itself in 
changes in the amount of either oil currently produced or 
crude oil in storage. Under unrestricted competitive opera
tions with surface holdings in small blocks, the element of 
drainage limits the feasibility of 'closing in' individual 
wells in fields of flush production. How does this influence 
the efficacy of price as a regulator of current output? It 
apparently leaves the production from wells on artificial 
lift as the most flexible element in current output. How
ever, in view both of the uncertain effect upar. future pro
duction that the closing of a 'pumper' well is claimed to 
have and of the relatively small production of stripper wells 
under mechanical lift, it may be asked whether this source 
contributes any considerable 'elasticity' to current supply. 
To show the responsiveness of current output to price 
changes the Committee recommends an analysis of the 
relationship between price and well abandonments and the 
reopening of temporarily abandoned wells. 

An analysis of the movement of inventories, other than 
purely seasonal variations, in their relation to price changes 
will further illuminate the general problem of the flexibility 
of supply in relation to price. Inventories, as we have said, 
presumably act somewhat as a 'governor' over demand
supply relationships in the short run. What influence do 
price changes have upon inventories and vice versa? Con
tinued expansion of inventories obviously may involve an 
inflow of capital in relatively large amounts in the form of 
additions to storage and storage facilities. Here we may find 
an unexpected but, in an industry of this type especially, 
a perfectly 'normal' relation between price and the inflow 
of investment. Low prices may serve to expand rather than 
contract or check investments and they are the more likely 
to do so if, as in the case of petroleum, supply in the proxi
mate future is highly problematical and in the long run 
certainly exhaustible. A further study of the relation be .. 
tween price changes and changes in oil inventories and 
capacity for storage seems indicated. Since excess refinery 
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capac~ty and the desire to keep refinery costs at a minimum 
by operating at full capacity may calise changes in inven
tories and storage facilities at the finished product stage of 
the industry, a study of the influence of price upon current 
supply should be extended to this stage. The analyst must 
be on his guard not to overlook the influence that prospec
tive conditions may exert on movements of inventories, 
for example, the labor situation in the industry or expecta
tions as to future prices. Nor should he misinterpret the 
significance of changes in stocks as reported because of 
failure to appraise the influence of stocks that are unre
ported. 

Adjustments in the supply of crude oil in the short run 
will, then, be reflected in changes in either current output 
or in crude oil or refined product inventories, or in both. 
Underlying supply, in the long run, however, are the unde
veloped and undiscovered oil reserves. In what manner and 
to what extent are their discovery and development- in
fluenced by price factors? Is the rate of the inflow of capital 
into oil 'production' governed by price (in relation to cost), 
and what relationship does the discovery of reserves bear 
to the rate of inflow of capital? 

'Where property holdings are small and competition un
restrained, operators have been under great pressure to 
complete a contempla-ted drilling program as rapidly as pos
sible once an oil pool has been discovered and development 
begun. In truth, the very character of any particular pro
gram may have been shaped by that of competitors on ad
joining tracts. TIle migratory character of oil and the prop
erty system governing its extraction necessitates a system 
of offset drilling as a protective measure. A multiplicity of 
factors may work toward the rapid development of a dis
covered reserve under competitive exploitation. Further
more, under such standards of proration as are sometimes 
employed, the influence of a declining price upon drilling 
activity may be obscured, if not checkmated. These matters 
are well known, of course, to those familiar with oil. Their 
significance to the economist has never been adequately 
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appreciated. Indeed, the influence the price of crude oil 
exerts in encouraging or checking this tendency has not 
been adequately explored. Exploratory research in this 
direction has indicated, contrary to what some might have 
expected in the light of the geological and legal character
istics of oil production, that the number of producing oil 
wells completed annually bears a direct relation to the price 
of oil. Data on aggregate producing wells drilled do not 
distinguish between those drilled in wild-cat and in proven 
territory. It has been assumed, therefore, that producing 
wells constitute developmental rather than exploratory 
drilling. This assumption is probably not far from the facts. 
However, since such analyses as have been made of this 
relationship have not involved a breakdown of the data by 
producing regions, further analysis along these lines should 
be fruitful. 

The drilling of dry holes may be taken as a rough measure 
of the intensity of search for new reserves. Exploratory 
economic research seems to indicate in general that rising 
prices tend to increase the number of dry holes drilled and 
falling prices to decrease the number. Such movements 
would presumably be influenced also by the state of the 
capital market and changes in the general price level. How
ever, speculation, the hope of extraordinary gains, often 
seems to playa more important role than rational economic 
behavior (that is, calculation) in bringing undiscovered re
serves into development. Although in the last decade and 
a half great progress has been made in the application of 
scientific methods to oil finding, the chance element in oil 
discovery has not been eliminated. If price is t9 be relied 
upon as a long-time regulator of supply, there should be 
not only a positive correlation between the number of dry 
holes drilled (since these reflect intensity of search) and the 
price of oil, but also a correlation between expenditure§ 
in search for oil and new fields discovered as well as expend
itures on fields discovered and the potential production 
from them. 'What are the facts? Is there any measurable 
relationship between discovery response to wild-catting 
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effo!t and the price of oil? The rate of discovery is the most 
important element in maintaining equilibrium. Does it 
lend itself to price control? 

Has price resulted in the early development of readily 
'accessible' and hence cheap supplies and have less 'acces
sible' and hence more costly supplies been tapped only in 
response to the price factor? Have improvements in tech
nology reduced the proportion of dry holes to producing 
wells? Does average initial production and ultimate re
covery of wells bear any measurable relationship to price? 
How does price influence the application of new recovery 
techniques, for example, water flooding? 

Price is, of course, merely the immediate factor influenc
ing supply. The relation between price and costs (upon 
which earnings q.epend) is presumably the determining 
factor in establishing equilibrium between supply and de
mand in the long run. The inquiry should therefore, be 
pushed into this realm. 'While continuous cost data are not 
available and would be difficult to secure, the cost studies 
of the Tariff Commission and the Petroleum Administra
tive Board contain data covering six years, 1927-33, which 
should be sufficient to warrant tentative conclusions with 
respect to the relation between cost and price and its in
fluence upon supply. Although it is recognized that these 
six years were ratser, abnormal, these data should be 
analyzed in detail for what they reveal concerning the ques
tions raised in the foregoing discussion. Other data are 
available from public, and private but published, sources, 
on the course of earnings. It is not necessary for the purpose 
of such stlldies as are here suggested that authentic, com
plete and meticulously accurate data upon earnings in the 
industry should be available; representative figures, dis
closing variation in earnings from period to period, are ade-
9uate. These too should be analyzed for the light they may 
shed upon elasticity of supply. 

As the foregoing discussion indicates, there are those who 
believe that price has manifested a certain functional irre
sponsibility in the production branch of the oil industry. 
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This thesis needs further investigation, and affords an -ap
propriate point of departure for further research. If the 
belief is well founded, then presumably the phenomenon 
is to be explained in terms of certain peculiarities of oil 
production to which attention has been called-the uncer
tain and localized occurrence of oil in place, the geological 
and physical circumstances under which it occurs, its mi
gratory character, the nature of property rights in oil. Do 
these factors in reality serve to make price an unsatisfactory 
equilibrant of crude oil supply and demand? A research 
program directed toward a more convincing answer to this 
question is recommended. 

Refinery Division 

The refinery division of· the industry is a manufacturing 
enterprise and as such is commonly supposed to be more 
responsive than the extractive division to those price in
fluences which govern economic activity in general. Never
theless, further inquiry into the extent to which equilib
rium has been maintained in this branch of the industry, 
and between this and the other branches, into the factors 
that may have made for instability and into the role price 
has played, seems warranted. It is alleged that a more or 
less continuous excess of refinery capacity has existed in the 
industry and that at times this excess has been of large pro
portions. For example, in 1929, when a new peak in crude 
oil output was attained, the rated capacity of refineries in 
operation at the end of the year is reported to have been 
32 per cent in excess of the rate of crude oil production 
during the year. Moreover, the rate of productiQn of crude 
oil seems to have been considerably in excess of the demand 
for all oils during that year as evidenced by an increase in 
crude oil and products in storage. On the basis of the figures 
reported by the Bureau of Mines, overcapacity seems t<l 
have been more or less chronic. But an uncritical acceptance 
of such data may lead to unwarranted conclusions. Excess 
capacity in a dynamic industry and in a dynamic economy 
is not incompatible with economic progress. Moreover an 
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apparent excess capacity may be a reflection of obsolescence 
in either the physical equipment of refineries or their geo
graphiCal location. In the absence of proration, the small 
scale non-cracking and incomplete type of plant apparently 
tends to locate in new fields where, temporarily at least, 
there is access to relatively cheap supplies of crude. By cur
tailing the available supply of flush-production crude 
eagerly seeking a market at whatever price it may bring 
has the introduction of pro;ation resulted in any significant 
shifts in character or location of operating refinery facilities? 
Has it led to any withdrawal of capital from small refineries 
and an increase in the investment in larger scale units? If 
so, have these developments resulted in advancing the aver
age efficiency of refining operations and been reflected 
in the prices of refined products? If overcaf>~dty is estab
lished, how has it and construction of new refinery capacity 
varied with the prices of crude oil and of refined products, 
or with the difference between them, that is, the refiners' 
margin? Is it possible to measure the influence of changes 
in refining technique upon this margin? 

While oil production, refinery throughput of crude oil, 
and refinery capacity have all tended sharply upward dur
ing the last three decades, the output of gasoline has in
creased much mor~ rapidly chiefly because of the wide
spread introduction of the cracking process. Is there any 
discernible relation between changes in the margin be
tween the prices of crude oil and refined products and the 
rate of introduction of the cracking process? What is the 
relation between the installation of cracking and reforming 
processes and funds available within the industry for capital 
expansion or replacement? How have. the more recently 
adopted polymerization and catalytic processes in commer
~ial use influenced prices and margins, and vice versa? A 
consideration of these several questions may afford at least a 
partial answer to the broader question: To what extent has 
refinery capacity been responsive to price and price 
margins? 
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Marketing Division 

As capital has continued to flow into oil production, as 
stocks have mounted, as refining capacity has increased, 
facilities for the retail marketing of gasoline have expanded 
persistently during certain periods, more rapidly than sales. 
This expansion was accompanied by a marked decline in 
the retail price of gasoline during 1920-35, and by a slight 
but rather persistent downward trend in the margin be
tween the wholesale price of regular grade gasoline in Okla
homa and the average retail price in 50 representative cities 
of the United States. It has likewise been accompanied by 
a decrease in average sales per retail outlet and presumably 
by an increase in the average marketing cost per gallon of 
gasoline marketed. While available data on costs, prices, 
margins, and gallonage are far from what might be desired, 
even they have not been analyzed as systematically and 
thoroughly as the importance of the problem warrants. 
Supplemented and improved in the directions indicated in 
Chapter IV, their analysis should lead to more positive con
clusions concerning the influence prices and margins have 
had on the growth of retail marketing facilities in this in
dustry. The opinion is widespread in the industry and 
among its students that prices and marketing margins have 
not effectively performed their basic function in the retail 
distribution branch of the industry. But this view has been 
challenged by responsible analysts who have explored the 
field. The issues raised certainly merit further and more 
painstaking study. 

To operate a retail station apparently requires no special 
type of business or technical training. Likewise one filling 
station makes relatively slight demand upon a community's 
capital resources. Gasoline retailing is essentially and char
acteristically a field of small scale enterprise as judged by 
capital investment. Consequently, entrance to the business 
has been relatively easy. Exit of a 'plant' once established 
is not so simple. The plant structure, such as it is, repre
sents a highly specialized type of investment. Once a 'plant' 
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is i~ operation the only cost items, other than the cost of 
goods sold, directly limiting price competition are such 
operating expenses as wages and interest on borrowed capi
tal .. \Vhen the enterpriser is at once operator ~nd proprietor 
even the latter items may be foregone over considerable 
periods. 

Under these conditions have retail price adjustments fol
lowed cost differences and variations closely? Have inward 
and outward movements of investment in this branch of 
the industry been steadily responsive to price inducements 
and price warnings? These questions are manifestly of 
prime significance not only to a host of actual and potential 
small enterprisers and an even larger host of motorist cus
tomers, but also to those with more substantial and ex
tensive business interests in the industry. For, in no small 
measure the 'temper', or plane, of the competitive process 
in the industry at large is set by the degree to which price 
performs its basic function in this terminal phase of the 
industry. Here are focused the accumulated forces of sup
ply and the ultimate forces of demand and upon the mode 
of their adjustment at this point depends, to a considerable 
extent, for better or for worse, the fortunes of a far-flung 
industry and of the vast public it serves. 

In periods of sustained 'overproduction' of crude oil, 
such as occurred in tlJe late 'twenties and early years of the 
present decade, pressure was thereby brought to bear upon 
integrated and partly integrated companies to expand mar
keting facilities, either directly or indirectly. In this manner 
an assured outlet for their refined products might be pro
vided and their strategic position in the market fortified 
or strengthened. So far as the impetus to this expansion of 
marketing facilities had its roots in an overabundance of 

. crude oil under a regime of unregulated production the 
influence of an uneconomic element in the increasing scale 
of service station investment might be considered to have 
waned latterly; for the spread of proration, with its proven 
efficacy, at least for the time being, to hold back a large 
potential production of crude oil has reduced the direct 
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and immediate pressure of surplus supplies seeking a mar
ket outlet. 

On the other hand, the suggestion has been made that 
proration, though removing the immediate pressure of 
crude oil surplus, has indirectly exerted much the same 
influence upon the scale and organization of the market 
structure. Proration has done this, it is contended, through 
accentuating the advantage to an integrated unit of a slight 
increase in its crude output, pipeline runs, refinery through
put, and distributed gallonage. In the first three of these 
four successive processes of the industry especially, the in
cremental costs associated with a given marginal increase 
in the operating scale are relatively small. In production 
areas still under natural flow the costs of producing oil are 
largely either 'sunk' costs or costs of superintendence, which 
do not vary greatly in aggregate amount with fluctuations in 
the rate of production. The situation is similar in pipeline 
transportation wherever unutilized capacity exists, and, 
within limits, holds true even when the addition to 'runs' 
involves an increase in pipe-line capacity, since right of way, 
maintenance, superintendence, communication facilities 
and in some part even pumping facilities do not require 
expansion in proportion to increase in capacity. In the re
finery branch of the industry, likewise, in view of a sub
stantial margin of capacity beyond peak load requirements, 
an increase in throughput is usually possible without a 
proportionate increase in total costs. Since, then, incre
mental costs are likely to be much less than average costs 
all along the line, their cumuI'ative force makes extra gaso
line gallonage in the retail markets seem unusually attrac
tive to the management of a fully integrated concern. 

Under proration, it has been suggested, this expansive 
pressure may be appreciably greater even than it would 
otherwise have been, and in particular that the pressure 
from the production branch of the business tends to be 
enhanced since the discrepancy there between incremental 
costs and average costs is bound to be magnified. The con
tention has been advanced that this expansive force makes 
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itself felt through a circuit of enlarged market facilities, of 
mounting gallonage and finally of bids for additiona~ crude 
oil allowable. And since prorating agencies usually canvass 
the field in determining allowables, these possibly inflated 
'nominations' may result in 'letting down the bars' of cur
tailment somewhat at least in particular fields, with tempo
rary advantage to certain interested concerns. This increased 
allowable thereupon may become the signal for another 
cycle of expansion of market facilities, added gallonage, 
and so on. 

Whether, under proration, the expansion of market facili
ties has continued to be, even if it were assumed theretofore 
to have been, 'stimulated' by forces generated in the initial, 
or ralV' material, branch of the industry is by no means cer
tain. Only an intensive study of all aspects of the movement 
of capital into the retailing branch of the industry can 
supply a convincing answer. Other factors besides those dis
cussed above may well have had an important bearing upon 
the outcome, that is, concretely and primarily, upon the 
trend of service station investment; e.g., certain types of tax 
legislation, particularly chain store taxes. 'Whether the net 
outcome of developmen'ts, during the past decade especially, 
in the direction of expanding service station facilities rep
resented a prudent and farsighted adjustment in the sense 
of providing a superior accommodation for motorists which 
they would in the long run stand ready to support, through 
their demand for petroleum products, or instead, an impru
dent and shortsighted response (in part) to the dictates of 
competitive strategy, is uncertain 2 and needs further study. 

Whatever may be the outcome of a thorough investiga
tion of this major issue, however, two things seem clear. 
First, expansion of the scale of retail marketing facilities 
has made no genuine contribution toward solution of the 
basic problem of surplus capacity in the crude production 
branch of the industry. It has served primarily simply to 
2 As indeed, also, it is uncertain whether the actual course of development 
may not have represented neither of these extremes, but rather some 
intermediate adjustment, with perhaps oscillations alternately first in one 
direction, then the other. 



THE PETROLEUM INDUSTRY 145 

tran.sfer the pressure of overproduction. or threatened over
production (mounting potentials). of crude oil to a later 
stage in the integrated operations of the industry. Second. 
so far as the expansion of marketing facilities has been 
spurred.by advancing integration. in one form or another. 
it has impaired rather than improved the situation of those 
refiners having no direct ties with. the expanding market 
. facilities. For such refiners the problem of finding a steady 
and dependable outlet for their products has become in
creasingly acute. despite the growth in both aggregate retail 
sales volume and in number of retail outlets. The spot 
market for gasoline in tank car lots has become steadily 
'thinner,' but in the circumstances this seems not to have 
retarded the expansion of investment in the retailing branch 
of the industry. 

Closely connected with the major question whether the 
expansion of marketing facilities has surpassed the limits 
that sound economic considerations 3 would indicate is 
the matter of sales promotion activities. How far. if at all. 
do the illtensified national advertising campaigns con
ducted by integrated companies in recent years represent an 
effort to find relief from the pressure of a possible over
investment in marketing facilities induced by other factors? 
On the other hand. how far. if at all. may these sales promo
tion efforts have actually increased. both absolutely and rela
tively. the demand for the types of products (branded) they 
publicize. thereby at once making expedient an increase in 
the number of retail outlets where they are conveniently 
available and offsetting in some degree the burden of over
capacity in the production and refining branches of the 
industry? It may not be possible to answer these questions 
with certainty. but it should be evident that inquiry along 
3 We use this phrase here in the conventional sense. It imports simply such 
an allocation of resources among various alternative uses that, at the 
margin, the rate of pecuniary returns yielded by each of the several cate· 
gories thereof in each of its several uses is as much as, and no more than, 
these factors might yield if elsewhere employed. There are, of course, 
other possible standards of 'sound economy', but for the purposes of this 
report we put them aside. 
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this line will bring out important considerations bearing 
upon the main question. 

Whether price has afforded an adequate check upon the 
capi,tal devoted to the retailing of gasoline should be exam
ined further. The fragmentary character of available statisti
cal data may prevent definitive conclusions, but adequate 
analysis of existing data will undoubtedly remove some of 
the existing obscurity. Distribution census reports provide 
information regarding changes in the number of service sta
tions and in unit costs of retail marketing, as do also reports 
of the Petroleum Administrative Board. The problem is 
complicated by the fact that retail outlets frequently (in 
truth, usually) handle other commodities than petroleum 
products. Because of the tremendous importance of this 
subject to the oil companies themselves, co-operation in the 
assembly of representative data on investment, costs, gallon
age, and margins might well be secured. The rewards 
promise to justify the efforts. 

The foregoing discussion is designed to indicate some of 
the'! ways in which the efficacy of prices as guides to business 
commitments in the oil industry may at some points have 
fallen below a tolerable standard. Indeed, as has been sug
gested, price may have manifested a degree of functional 
irresponsibility in this sphere, considered as a whole. This is 
an hypothesis to be tested, not a settled conclusion. It 
affords a point of departure for inquiry and suggests the 
essential character of price research in the oil industry de
signed to determine the role price has played in maintaining 
equilibrium and the effectiveness with which this function 
has been performed. The interests of the professional econ
omist, the business man and the public in this problem are 
so vital and of such magnitude that comprehensive research 
in this field seems justified. 

ELASTICITY OF DEMAND FOR PRINCIPAL REFINED PRODUCTS 

One of the crucial questions concerning price is its relation 
to consumption. As many interests are concerned with the 
consumption of petroleum products, research that may 
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illuminate the subject can be of great value. The relation
ship of price variations to the consumption of petroleum 
products is not to be determined easily. Numerous import
ant factors influence changes in the amount of gasoline used 
that are not directly related to price changes or price dif
ferences; for example, from season to season or in one dis
trict relative to other areas. A simple illustration is the effect 
upon gasoline consumption of the dating of automobile 
license fee collection. Up to a few years ago in most states 
the calendar year was the period covered by automobile 
licenses. Various observers noted, however, that gasoline 
consumption in the first month or two of the year seemed 
to decrease as compared with the preceding December to a 
degree greater than could reasonably be explained by 
weather changes. A study of automobile registration data 
showed that many car owners were not buying licenses until 
the second quarter, thereby saving themselves both the oper
ating cost of the car and a part of the annual license fee. 
Eventually a few states experimented in postponing the 
registration date until March I or April I. Now a large num
ber of states have adopted this policy and gasoline consump
tion has increased noticeably in the early months of any 
calendar year relative to the preceding December-a fact of 
importance t<) the petroleum, automotive, and other indus
tries, as well as to the states. 

Among other non-price or indirect factors having a simi
lar incidence upon motor fuel consumption and thereby 
upon demand for gasoline and lubricants are the (a) effi
ciency of automotive power plants; (b) condition of high
ways; (c) relative ~ost and facility of alternative forms of 
transportation; (d) national income. Similar factors mani
festly affect the demand for fuel oil and kerosene. But the 
vital question in connection with the bearing of all these 
conditioning factors upon the demand for petroleum prod
'!lcts is the degree or measure of their influence. Is it quanti
tatively determinable? The Committee believes that studies 
thus far made in these directions have not conclusively 
demonstrated the possibility of precise quantitative meas-
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urement but it suggests that there is reasonable prospect of 
obtaining significant results from 'intensive efforts to segre
gate and measure these various indirect factors affecting 
demand elasticity. 

For instance, certain automotive authorities have con
tended that progress in automobile engine and vehicle 
design. has outrun improvement in roads, so that the latter 
has become the more important limiting factor upon the 
growth of automotive transportation. This contention sug
gests several questions susceptible of fruitful research. Given 
a certain standard of technical performance in automotive 
vehicles, do road improvements tend to have their most 
marked effect in augmenting the number of vehicles used 
or in increasing the use of equipment already operating? 
Given, on the other hand, a certain standard of road 
improvement. do advances in the technical efficiency of 
automotive vehicles tend to reduce gasoline demand by 
curtailing the requirements of motor fuel for a given vol
ume of automotive transportation or to expand gasoline 
demand by inducing more people to become motorists and 
most motorists to drive more, that is. to operate equipment 
more intensively? By comparing standards of road improve
ment. motor vehicle registrations, gasoline sales. and types 
of automotive design for registered vehicles it]. various state 
jurisdictions during carefully selected periods it should be 
possible to disentangle. to some extent. these several in
direct factors that influence gasoline demand and weigh 
their relative importance. The collateral significance of such 
studies should not be overlooked. For example, they should 
furnish a useful index of the relative advantages of high
way improvement outlays upon various classes of roads, 
such as hard-surfacing of secondary roads as against widen
ing. straightening. and leveling arterial highways. 

Much of the gasoline sold today is used by commercial 
vehicles competing with other forms of transportation. espec 

cially railroads. The relative cost and facility of alternative 
forms of transportation has an indirect effect upon elasticity 
of demand for gasoline and lubricants. Study of this effect 
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should contribute signifi.cantly to the resolution of impor
tant issues of public policy. To what extent is automotive 
transportation, and therewith the demand for gasoline, 
affected by the relative levels of railroad rates or changes 
therein? 

Taxes may be regarded, according partly to the point of 
view and partly to the nature of the tax, as either an indirect 
or a direct factor affecting demand. So far as the tax is 
incorporated in the price of a product, its effect upon 
demand is indistinguishable from any other element, such 
as the cost of a direct factor of production. On the other 
hand, from the business standpoint in the formulation of 
price policy an excise tax, like the ordinary motor fuel im
post, represents a rigid, predetermined, and extraneous ele
ment limiting the discretionary factor in price adjustment. 
In whichever light regarded the elasticity of demand is in
dubitably an important consideration in determining tax 
policy, since the revenue-yielding power of the gasoline 
sales tax is conditioned by it. It is equally incontestable that 
the levying of such a tax imposes limits upon the pricing 
policy of business, since the degree of elasticity of demand 
at the tax-included price level is almost certainly not the 
same as a tax-free price level. From the public standpoint 
as well as from the business standpoint, therefore, the de
termination of elasticity of demand for gasoline is among 
the extremely significant, if not one of the most urgent, 
problems of price research in this branch of the industry. 

Considerable study has already been devoted to gasoline 
taxes in this connection. A review of the material avail
able on the subject was recently published by the American 
Petroleum Industries Committee.4 The studies hitherto 

4 See memorandum. The Effect of Gasoline Tax Increase on Motor Fuel 
Consumption and Revenues. Studies mentioned include one made in 1930 
by R. G. Blakey; a joint study by J. W. Martin and Marshall Harris covering 
tax increases from 1925 through 1929; a study entitled Gasoline Taxation 
and Its Effect on Consumption by S. A. Swensrud (American Petroleum In· 
stitute, Proceedings. May 1933); a study by C. F. Roos of the effect of tax 
increase in Virginia in 1926. published in Dynamic Ecollomics (Blooming· 
ton, In<liana, 1934), pp. 24-44· 
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made are concededly exploratory; they suggest, however, 
that there is a measurable inverse relation between the tax 
rate and consumption. The whole mass of data on the rela
tion of changes in rates of consumption to changes in tax 
rates in various state and local jurisdictions should be as
sembled and analyzed. 

There remains for consideration the main question of 
the elasticity of demand for gasoline and other petroleum 
products relative to the prices at which suppliers offer them 
for retail sale. In the case of motor fuel there is much dis
cussion among motorists of 'mileage per gallon'. Does this 
indicate a degree of concern about the cost of gasoline that 
would mean sharp elasticity of demand relative to price? 
Very little published material seems to be available on this 
question.5 The subject is intricate because of the difficulty 
of isolating the influence of price among all the various 
factors operating upon demand. 

The numerous and wide variations in price, both in place 
and in time, of this widely sold commodity should facili
tate the study of its demand elasticity. On the other hand, 
the long range problem of determining to what extent the 
growth of automobile use has been fostered by declining 
gasoline prices is especially difficult. It is true that since 
the 'Var there has been a secular downward trend in gaso
line prices, especially marked after 1929, although up to 
1920 gasoline prices Had been rising. Is there any evidence 
that the sharply advancing price in the first period, that is 
up to 1920, which coincided with the shift of gasoline from 
a byproduct to a major product status retarded the growth 
in the use of automobiles? Conversely, has the sharp de
cline, coincident with outstanding improvements in the 
geophysical technique of oil discovery and the introduction 
of the cracking process in oil refining, appreciably acceler
ated the expansion of demand since 1920? 
6 See, how«:ver, the pioneer studies of A. J. Nichol, Partial Monopoly and 
Price Leadership (Philadelphia. 1930). and C. F. Roos. Dynamic Economics. 
The latter study in particular evinces some ingenuity in the elaboration of 
mathematical formulae upon a rather llarrow statistical base in attempting 
a solution of the problem. 
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It might appear that investigation of depressed prices 
in particular areas resulting from so-called price wars might 
provide material for studying the short-run elasticity of 
demand. By comparing gasoline sales data for such areas 
with similar data for adjacent areas where prices had re
mained steady, at higher levels, some indication might be 
afforded of cOllSum,er response to price inducements. Two 
qualifying factors would have to be considered, however. 
First, the shift of gasoline purchases from other areas into 
the low price area would have to be taken into account in 
assessing the significance of the gallonage increase accom
panying the price decline. This probably occurs on a larger 
scale than might commonly be supposed. The effect of a 
severe price depression in Detroit some years ago was plainly 
discernible on the gasoline sales at service stations in 
Toledo, some fifty miles distant on the through routes to 
Michigan. It would be necessary, therefore, to try to deter
mine quantitatively the extent of this diversion of demand 
from the territory surrounding the 'low price zone', in order 
to arrive at the increase in gallonage sold to customers 
normally buying within the low price zone, attributable to 
the reduced prices. A second qualifying factor is the tend
ency of dealers to 'stock-up' during short periods of cut 
prices and the published gasoline tax data are usually based 
on shipments to resellers rather than o~ actual consumption. 

The significance of these qualifications upon the apparent 
effect of price reductions upon consumer demand would be 
relatively less. however, as the area of cut prices was larger 
and the duration of the price cut longer. It may well be 
that some of the acute and prolonged periods of severe price 
competition in southern California would afford a sufficient 
basis for fruitful study of the elasticity of gasoline consump
tion relative to price. It seems probable, too, that the price 
and consumption data for some foreign countries should 
prove helpful. for owing to various causes-scarcity. taxes, 
government or private monopolies-much higher prices 
and much greater variation in prices from time to time have 
prevailed abroad. 
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Such studies of the relation between consumption de
mand and price, whether in the domestic field or abroad, 
should, of course, have among their objectives the deter
mination of the relative effect of price changes upon dif-. 
ferent classes of consumers. It is reasonable to suppose, for 
example, that the response to variations in price would be 
much greater on the part of passenger car owners in lower 
income brackets than of those in the higher income brackets 
or as compared with the response of industrial or com
mercial operators of trucks. Analysis of available data on 
sales to consumers taking delivery by different methods and 
under different contractual forms would be helpful. Further 
information might be obtained by an intensive survey of 
family budgets in representative local areas. 

For petroleum products other than gasoline the relation 
between price and demand seems susceptible of more defi
nite determination. In the case, particularly, of fuel oils 
used for commercial, domestic and industrial heating, the 
factor of substitution is much more conspicuous, exerting 
a powerful and unremitting influence upon fuel oil de
mand. Petroleum fuels come directly into competition with 
other sources of heat and power, including coal, coke, 
natural and manufactured gas, wood, and water power, and 
the extent of their use, still more the extent of their adop
tion, is to a substantial degree contingent, plainly, upon 
close cost reckoning. Factors other than price are, of course, 
influential in determining the kind and amount of fuel 
used. One is the portability and weight of both the fuel 
and the equipment required to use it, as in the case of 
vehicles, boats, and trains. The cost of equipment and other 
items involved in changing from one fuel to another and 
the technical characteristics of the fuel are other factors. 
For certain special industrial processes these technical 
features may be decisive. Significant conclusions as to the 
importance of these various factors could be reached, we 
believe, through a study of changes in the consumption of 
petroleum fuels in various uses in relation to their prices, 
the prices of their substitutes, and the rate of business 
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activity. The United States Bureau of Mines has published 
for several years a breakdown of the consumption of fuel 
oils by uses which should provide useful data for studies 
of this type. 

In considering the heavy industrial fuel oils the by
product aspect would have to be weighed. Many refiners 
probably consider heavy fuel oils as a byproduct to be sold 
for what it will bring. Under this conception, its price 
would seem to depend more upon variations in the demand 
than upon the cost factors. This suggests the probability 
that in times of industrial depression prices of such oils 
would tend to fall drastically with declining demand, since 
the supply, based primarily upon running crude oil for 
gasoline, for which demand is relatively steady, would not 
be greatly decreased. The case is also complicated by the 
possibility of converting some of the residual parts of the 
crude, such as heavy fuel oils, into other products, such as 
coke, asphalt, and road oil. For the latter products, in their 
fuel and road building and maintenance uses, there are 
again, in turn, various substitutes-for asphalt and road 
oil, cement, coal tar, and other materials. In these cir
cumstances, the determination of demand elasticity has 
obvious practical significance for the shaping of business 
policy. 

From the standpoint of the interrelation of price and de
mand these byproduct aspects of certain petroleum prod
ucts raise interesting questions, because to the extent that 
products are truly byproducts their supply is primarily 
determined not by the cost-price relationship but by the 
production of other, the primary, products. As has been 
indicated, however, almost no petroleum product is strictly 
a byproduct. In most cases there is a considerable range 
within which various product assortments may be made 
from the crude being run to stills.6 Indeed, the hydro-
6 Cf. A. J. Kraemer, A Report on the Effect of Technologic Factors on 
Supply of and Demand for Petroleum Products (Petroleum Investigation. 
Hearings on House Resolution 441, before the Interstate and Foreign 
Commerce Committee, House of Representatives, 75th Congo recess, Wash
ington, 1934), Part II, pp. 1310--90. 
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genation process makes it possible to tonvert the entire 
bartelof crude into gasoline. The relation between price, 
cost, supply, and demand in respect of these products are, 
therefore, very intricate, to say the least. Nevertheless, 
large investments are made from time to time, by both the 
petroleum industry and the users of these various products, 
on certain assumptions of price. and availability. If, how
ever, crude oil over the years rises in price as a result of 
declining production, or for any other reason, it presum
ably would mean that prices for the so-called byproducts 
would rise rather sharply. In view of the large capital in
vestment by the users of such products, as well as by the 
manufacturers of the equipment in which they are used, 
it should be of distinct value to learn more about the price 
relationships between crude oil, gasoline, and the semi
byproducts of petroleum refining, and in particular about 
the factors that regulate demand for the semi-byproducts. 

The consumption of petroleum distillates in agricultural 
uses, primarily for tractors, provides data of unusual in
terest for the study of price-making factors. Many tractors 
can burn either gasoline or heavier fuels, and since even 
the tractor farmer usually retains some horses the extent of 
tractor use as well as the kind of fuel used may be varied 
considerably. In contrast to the passenger car, for the tractor 
the cost of fuel is a relatively important item. Here then 
are a host of factors affecting the consumption of tractor 
fuels-the cost or price of gasoline, of other tractor distil
lates, of tractors, of horses and horse feed, of farm labor, 
and the price of farm products. 

A thorough study of elasticity of demand for gasoline and 
other petroleum products should consider certain closely 
related problems. One is seasonal elasticity, that is, the 
variation in demand that may result from different weather 
conditions at different times of the year and in different 
geographic regions. The mere measurement of such seasonal 
variations is one problem. It should include consideration 
of the changes in seasonal variations. This is not a new field 
of research, but new studies need to be made frequently in 
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order to ascertain what changes, if any, are taking place. The 
other problem is to determine what lies behin,d the seasonal 
or geographical variations as such. Is it merely the weather 
per se? Or is it rather the effect of the weather upon driv
ing conditions? Of course, it is a matter of common obser
vation that it is largely the latter and that closed cars, 
heaters, easier starting, better roads, and better clearing of 
roads have increased winter consumption of gasoline rela
tive to that of summer', but more knowledge about the rela
tive importance of these different factors would be useful. 
Ways in which demand could in some measure be further 
stabilized might be revealed. Another and even more sig
nificant objective of such a study would be to determine 
to what extent supply is economically adjusted to varia~ 
tions in demand, not only from season to season and from 
region to region, but also among different classes of con
sumers and different types and modes of use. 

EFFECT OF PRORATION OR CONCERTED CURTAILMENT 

UPON THE COST AND PRICE OF CRUDE PETROLEUM 

Since 1927 the method of crude oil production has been 
altered fundamentally. Prior to 1927 the owner of a pro
ducing well, generally speaking, was at liberty to operate 
it as he saw fit, so long as he carried out his contractual 
obligations to the lessor on whose land the well was sunk,. 
As a result, when new wells were brought in, production, 
as a rule, was very large at the outset, because the great 
pressure on the oil underground tended to force it to the 
surface. When in a few months, however, this pressure, 
through the open flowing of the well, had largely exhausted 
itself, production, declined rapidly; and then, under pump
ing conditions, tapered off gradually over a period of years. 
This condition still prevails in greater or less degree in cer
tain areas where no state control over production exists, 
as in Kentucky, Michigan, and Illinois. In California there 
is no state control, but a certain amount of self-imposed 
restriction by the industry itself has existed in recent years. 
In the mid-continent area,' however, especially in Texas, 
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Oklahoma and Kansas, state control is thoroughgoing. Pro
duction in all oil pools of any consequence is limited by 
regulation and total production from each pool is 'pro
rated' among the participating wells. As a result, new wells 
in new pools are often limited in output to a small fraction, 
in some cases less than 1 per cent, of their 'potential', that 
is, of the quantity they could produce at that time if un
restrained.7 Under these conditions of restricted produc
tion the period which must elapse between the bringing 
in of the well and the time when enough crude oil is pro
duced from it to pay for the cost of the well, is greatly pro
longed, assuming the price to be the same in either case. 

A great many questions stem from this new type of pro
duction control and about them there is today much specu
lation and controversy but little that is finally conclusive. 
What effect, for example, does this process of delayed re
covery have on the cost per barrel of crude oil produced 
over a long period, or over the life of the well? Are there 
gains in the way of greater ultimate recovery through the 
more deliberate extraction of the oil likely to result under 
proration? Is a larger proportion of the recovered oil 
brought to the surface by natural pressure, rather than by 
pumping, under these conditions? If these advantages 
accrue, what is their magnitude in terms of cost per barrel? 
How far are these gains offset by added carrying costs on 
the capital investment resulting from the longer period re
quired to retrieve the original investment? 

There is also the question of the effect of proration upon 
the average price over a long period. \Vould such average 
price be higher or lower were production unregulated? 
And whichever is the case, will it be because costs are 
greater or less or because of modification in the impact of 
the supply factor upon the market? Some believe that the 
restriction of production per well results initially in a 
7 The 'capacity' established for a well by a 'potential' test is often mis
leading, however. Such tests are commonly of short duration, especially if 
they be 'open-flow' tests; and it is very doubtful that the rate shown during 

. the test could be sustained for any considerable period under conditions 
of unregulated production. 
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higher price but that this tends to stimulate the drilling of 
many more wells than are necessary, or than would be 
drilled were production not restricted, thus having the two
fold effect of tending to keep down the price (because of 
the constantly overhanging potential supply) and increase 
the per barrel cost. Under free conditions, it is claimed, 
prices would tend to decline or remain low until produc· 
tion from existing wells had begun to decline; then, as 
prices mounted, exploratory drilling would begin to in
crease again, new production would be brought in, and 
the cycle recommence. It is pointed out that, contrary to 
belief in some quarters, the number of wells drilled from 
time to time shows a remarkable correlation with the price 
of crude oil. 8 

Is there, then, a vicious spiral in the proposition that 
with restricted allowables prices must be kept higher in 
order to cover the added costs of operating surplus wells? 
This seems to be implicit in the contention of many pro
ducers from time to time that higher prices are needed.9 

If, however, these higher prices attract still more wells, 
necessitating still further reductions in allowables, again re
quiring higher prices which induce still more wells, with a 
repetition of the cycle of smaller allowables, higher prices, 
more wells, ad infinitum, the device of proration would 
seem to have fallen somewhat short of effecting an eco
nomical adjustment of the supply of oil to demand. It has 
been suggested that as a consequence of the curtailment of 
flowing wells and the stimulus to drilling, an ever mount
ing potential of immediately produceable oil tends to be 
brought about below ground which has somewhat the same 
8 See the Report of the Petroleum Code Survey Committee to the Honorable 
Harold L. Ickes, Petroleum Administrator. March 28. 1935 (reprinted in 
National Petroleum News. March 27. 1935. p. 23); also our discussion in the 
first section of this Chapter. 

9 See e.g .• statement by President Moran of Continental Oil Company. in 
announcing an increase in crude oil prices. that the situation required 
"either an .increase in the allowables or an increase in the price" (Oil and 
Gas Journal, December 10. 1936). 
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effect upon prices as though the oil were on hand in above
ground storage tanks.10 

A contrasting view of the significance of proration is that 
the extra capital cost of partly idle wells caused by delayed 
recovery is a small loss compared with the great physical 
waste of oil when it is allowed to come to the surface under 
unrestricted flow and with the losses attending chaotic mar
keting conditions prices are made on a catch-as-catch-can 
basis. The adherents of this view maintain that proration 
is well justified, from an economic standpoint, by the 
greater physical recovery and the more stable relation be
tween supply and demand which, it is their contention, it 
tends to promote. The large reserves of potential production 
developed as a result of the stimulus to drilling can be kept 
under control by proration, they assert, and the oil allowed 
to flow to market only in proportion to current require
ments. In short, the argument runs to the effect that 
proration tends to minimize the difference between the 
conditions of production of petroleum and those of the pro
duction of solid minerals, simply invoking administrative 
discretion as a lieutenant of ordinary business prudence in 
a field in which otherwise the latter is largely inhibited. 

The discovered reserves of oil held in their natural 
reservoir are considered a highly desirable stabilizing factor, 
assuring supply for a long period and thus safeguarding 
heavy investments 'of capital in the oil, automotive, and 
other industries depending on petroleum, as well as con
stituting a valuable element of national defense. 

The novelty and administrative imperfections of prora
tion, the lack of uniformity in its exercise among the 
various oil producing states, the extraordinary influence of 
the East Texas pool, and the disruptive tendencies gener
ated by the long continued depression have all combined 
to make it difficult to reach convincing conclusions con
cerning the questions and problems outlined above. The 
10 See study by J. E. Pogue. Economics of Crude Oil Potentials in the United 
States. Transactions of American Institute of Mining and Metallurgical 
Engineers. Petroleum Development and Technology. 1931. p. 633. > 
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issues raised by proration are of such profound and per
vasive concern to the public interest, however, as well as of 
such vital importance to the petroleum industry that in 
the Committee's view thorough, objective, and compre
hensive analyses of the economic effects of proration, both 
potential and actual, are highly desirable. Consumers wish 
to be assured that proration is not a device that might result 
in high or monopolistic prices. The government is inter
ested in the maximum ultimate recovery, within economic 
limits, of a natural resource vital not only to national de
fense but also to the general welfare and to the stability of 
numerous peace time industries. The oil states are con
cerned from the standpoint not only of the effects of pro
ration upon tax revenues but also of the equitable deter
mination of proper allowables for various pools and 
producers. Different groups within the industry or affected 
by it have diverse interests in the questions at issue. Pro
ducers, of course, want higher crude oil prices; independent 
refiners are opposed to higher crude oil prices unless they 
can be certain of getting correspondingly higher refined 
product prices. Consumers are interested in continuing low 
prices. Finally, there is the fundamental question whether 
the proration authorities, in setting allowables based upon 
some estimate of demand or consumption requirements, 
may not, through their determination of the supply factor, 
be in fact actually regulating demand and prices. 

In recent years, since the advent of proration, consider
able controversy has arisen within the industry as to whether 
the division of the industry's total revenue among the 
several branches, to wit, production, pipeline transporta
tion, refining and marketing, is not frequently distorted 
as a result of proration and various political and other 
factors. Some believe these to have made the posted price 
of crude oil unresponsive to the normal forces of supply 
and demand while the latter continue, nevertheless, to 
operate in the market for the refined products. Thus it is 
claimed that the refining branch of the industry, and par
ticularly independent refiners not having their own crude 
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production. frequently suffer a severe squeeze between arti
ficially high posted crude oil prices and realistically low 
refined product prices. The independent marketers. on the 
other hand. maintain that the integrated oil companies 
despoil marketing as a profitable field of enterprise by 
utilizing it not as a means of making marketing profits as 
such. but merely as a means of enlarging the volume of 
business on which production. pipeline. and refinery 
profits can be made. Unbiased analyses should be made of 
the relative proportions of the industry's total revenue that 
have gone to the various branches from time to time and 
under varying conditions and degrees of production con
trol or proration. and of the forces making for this distribu
tion. 

Probably of no aspect of the oil business. therefore, can 
impartial study of price and cost relationships be productive 
of more valuable results than with respect to these questions 
concerning crude oil production and its regulation. With 
the experience already at hand an adequate factual basis 
for such studies is, we believe, available. 

PRODUCTION COSTS AND COST-PRICE RELATIONS 

The possible influence of various production control pro
cedures on petroleum costs has been mentioned. In view of 
the prevalent tendency toward efforts to rationalize prices 
in one way or another, especially the proposals made from 
time to time to fix crude oil prices on the basis of produc
tion costs, research into the production costs of petroleum 
is in itself important. But what is the cost of crude oil pro
duction? What, indeed, is cost; what should be included 
in it? And if prices were to be fixed on the basis of costs. 
what would be the influence, if any, of the prices themselves 
upon the 'costs' as computed? 

As previously indicated, some governmental studies have 
already been made of the costs of crude oil production. The 
first, by the Tariff Commission covering 1927-31, were ex
tended through 1933 by the Petroleum Administrative 
Board of the Department of the Interior during the NRA 
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code period. In these governmental studies, as outlined in 
the description of methods used, the share of oil or other 
compensation going to the land or royalty owner or to 
previous lessees in the form of 'overrides' was treated as a 
cost of production and so also, through the mechanism of 
amortization charges, was the price paid for oil in the 
ground (that is, the amount paid over and above the value 
of wells and other equipment) by one producer to another 
fora developed production property. From the standpoint 
of the producer such items clearly would seem to be prop
erly included in cost, because for any individual producer 
they are very real costs indeed. From the overall stand
point, however, some question may exist as to whether 
amounts representing payments for oil rights or profits on 
the sale of oil properties should be treated as costs in the 
economic sense. If, for example, the land owner gets one
eighth of the oil produced, what is his cost of production? 
In most cases, of course, it is nothing (except the possible 
reduction in revenue from the surface uses of the land on 
which the wells, tanks. etc., are located). Should overall 
costs, therefore, include this free or practically free royalty 
oil? Or again, if an oil right is sold by a lessee who gets 
a bonus or an 'override' equal to a certain share of oil sub
sequently produced, what is the cost of that operation? 

Some suggest that if royalty oil and bonuses or overrides 
paid for leases or producing properties are treated as costs, 
then the· price of oil itself tends to influence cost in the 
same direction in which the price has been tending. 
Furthermore, when the price of crude oil increases more 
wells tend to be drilled, as already shown, and under pro
ration it is suggested that this means a diminution in the 
allowable production per well and higher costs per barrel. 
Thus, it is claimed, an increase in the price tends to bring 
about an increase in cost in both these ways. 

It is suggested, too, that the maintenance of a high crude 
oil price tends also to promote drilling in areas of high cost 
production, where, at lower prices, drilling would not be 
likely to take place-at least to any material extent-until 
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a greater scarcity of oil developed. Once wells in such high 
cost, areas have come into existence, however, their high 
costs become a part of the average costs for the industry as 
a whole and this, it is contended, is another illustration of 
the way in which a high price tends to result in increased 
costs. , 

An even more direct example of the influence of price 
upon costs is in connection with the payments for mineral 
rights. Under ordinary conditions where land is leased ahead 
of development the producer pays the surface land owner 
(who originally owns the mineral rights also) merely a 
nominal amount in cash and agrees to give him one-eighth 
of the oil when and if produced. Under such conditions the 
producer would regard his unit cost as being the total cost 
of the operation divided by seven-eighths of the oil. Thus 
the value of the mineral rights as such creeps into ordinary 
cost figures to a limited extent, although many economic 
authorities would contend that the value of the mineral 
rights or the amount paid for them, whether in cash or in 
royalty oil, is not a production cost in the proper sense of 
that term; it is merely a measure of the market value of 
the oil that presumably can be produced, less the estimated 
cost of getting the oil to the surface. If the fee owner who 
originally possessed the mineral rights drilled his own wells, 
his accounting records would not normally include among 
costs any amount representing the price paid for, or the 
market value of, the mineral rights; 11 his cost would be 
merely the actual costs of production divided by all the oil 
produced. In any oil producing area, however, especially 
after various properties have been traded with the passage 
of time, many of the producers are almost certain to have 
paid substantial amounts for mineral rights. A farmer may 
not sell his mineral rights until after development has pro
ceeded to a point where oil is known with reasonable cer-
11 On this point, reference being solely to accounting records of persons 
presumably not ordinarily highly skilled in the arts of business manage
ment, almost everyone would probably agree. The following clause is more 
debatable. Its acceptance depends on one's view of the validity and scope 
of the 'alternative cost' doctrine. 
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tainty to underlie his land; he then sometimes gets a very 
high price for his mineral rights; or the original lessor, 
who may have paid only a nominal amount for the oil 
rights prior to development, may later resell his lease to a 
producer at a substantial 'price; or one producer may sell 
his producing properties (that is, his mineral rights and 
his wells) to another producer at a price that reflects a large 
profit fo~ the oil underground or, in other words, for the 
location value of the lease. Such profit, not a part of the 
original producer's cost-either actual or accounting-wise
nevertheless becomes a part of the new producer's invest
ment cost to be charged up to his future production, usu
ally under the heading of depletion or amortization. 

The amounts paid for mineral rights fluctuate, of course, 
directly with the price of oil. A lease which, if oil were sell
ing at 50 cents a barrel, might have a very low market 
value, might sell at many thousands or even hundreds of 
thousands of dollars if the price of crude oil were $1.25 
or $1.50 a barrel, because obviously the value of the lease 
depends directly upon the expected realization for the oil 
that can be produced over and above the cost of getting it 
to the surface and into marketable condition. There is 
always a strong tendency to assume the continuation of 
current prices in valuing production even though the total 
oil can be got out only over a period of years. As already 
suggested, the cost of such mineral rights to the producer 
who buys them are often a substantial part of his total out
lays, even though, as some economists contend, they may 
not be price-determining 'costs' of crude oil production. 

The problem of determining crude oil production costs 
is, therefore, more complicated than may appear on the sur
face or than may be indicated by the experience of an 
individual producer according to his particular set of books. 
Some suggest that a vicious spiral would be involved in any 
program that undertook to fix crude oil prices on the basis 
of production costs which were themselves influenced by 
price. Inquiry into what constitutes a sound definition of 
cost in this case and into the influence, if any, of price upon 
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costs would seem, therefore, to be of considerable interest 
and ,possible significance. 

SUPPLEMENTARY OBJECTIVES 

Amplifying somewhat the introductory statement to the 
basic research project recommended, the Committee be
lieves that a comprehensive program of study of the opera
tion of the price system in a particular sphere, such as the 
oil industry, should have three major objectives. For clarity, 
these may be schematically presented as follows: 
1) How do prices move and how do price relationships change? 
2) What makes prices move as they do and price relationships 

alter? 
3) What effects do price movements and price relationships 

have? 

Illustrative of the appropriate questions arising under 
(1) are: (a) movements from year to year, month to month, 
or day to day; (b) movements in one geographic region rela
tive to another; (c) movements in the given industry relative 
to movements of prices generally. \Vith respect to the 
manner in which price relationships change, appropriate 
questions arising in the oil industry would be the relations 
of: (a) crude, wholesale, and retail price changes; (b) 
gasoline, fuel oil, kerosene, and other refined product price 
movements. 

In connection with the second line of inquiry, research 
might well be concerned with the role in price determina
tion of (a) costs; (b) demand; (c) administrative policy. But 
an exhaustive analysis could hardly fail to take account of: 
(a) the infhlence of technological advance; (b) the factors 
of competitive rivalry and business emulation; (c) the whole 
range of inhibitory forces stemming from traditional public 
policy and crystalized legal precedents. 

A wide range of questions suggest themselves under the 
third heading, of which the following are representative. 
At the prices realized, what are the rates of return upon 
investment, and how is the flow of investment funds affected 
not only in the industry as a whole but also in (a) its four 
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vertical divisions, (b) the principal geographical areas, (c) 
enterprise units of various size and scope of integration? 
Does the rate of utilization of capacity in the several 
branches of the industry consistently vary directly with 
price changes and is there evidence from which could be 
deduced what constitute cost-indemnifying prices at various 
levels of curtailed operations? How are the returns to labor 
engaged in the industry affected by the course of prices? Do 
the prices realized and price relationships in any degree pro
mote or hinder the conservation of petroleum or have reper
cussions upon the conservation of other natural resources 
and if so; in what measure? What are the effects upon con
sumption, and upon the social and economic interests of 
consumers, of the course of prices for each of the principal 
refined products? 

From the foregoing survey it may be seen that this Com
mittee has chosen to recommend as the initial and basic 
project for an articulated research program an inquiry faIl
ing within the broad bounds of the third basic objective. 
Supplementary to this basic project we have outlined two 
additional lines of inquiry relating more especially to the 
second major objective as above distinguished. In pla~ing 
special emphasis upon the first of these projects and in limit
ing our recommendations to the three research problems 
outlined, the Committee does not thereby reject either as 
impracticable of execution or as wanting in vital significance 
research projects bearing upon other issues and having other 
objectives. But we are convinced that the basic project set 
out above, dealing with the efficacy of prices as regulators 
of the flow of investment and the rate of operations, is a 
suitable one upon which to concentrate for immediate de
velopment. This judgment rests upon three grounds: (1) 
that the project first above recommended is of fundamental 
and general significance; (2) that it is of paramount urgency; 
(3) that it is entirely feasible. To a large and, we believe, a 
sufficient extent, though by no means exhaustively, the 
factors that have in our minds given weight to these grounds 
have already been indicated. We shall not repeat them. 
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In submitting this limited research program, the Com
mittee on Price Research in the Petroleum Industry would 
like to emphasize that it conceives of it as in the nature of 
a report ad interim. It represents simply what we have been 
able, in the time available, to agree upon in substance and 
in form for unanimous recommendation. Upon the basis of 
what may be accomplished by concentration upon these 
limited objectives, through the experience thereby gained, 
and from the exchange of opinion, criticism and suggestion, 
the Committee hopes and expects that a basis will be 
laid for eventual recommendation of additional research 
projects worthy of the support and encouragement of the 
Conference on Price Research. 
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