CHAPTER 4

Controlling the Vertically
Integrated Firm: The Du Pont
Powder Company to 1914

PRODUCED around 1900 by a great merger wave
were mammoth firms whose names have since become
household words: International Harvester, Du Pont, General
Electric, National Biscuit, American Tobacco, Pittsburgh
Plate Glass, U.S. Steel, to name a few. Each firm subsumed
within itself several of the activities formerly conducted by
individual companies. Manufacturing, purchasing, trans-
portation, and distribution, formerly the isolated activities
of independent firms, became integrated in the multi-
activity organization.

Integrated firms developed mainly because they pro-
vided new opportunities for entrepreneurs to expand profits
by combining previously disparate operations. Nineteenth-
century entrepreneurs had attained in single-activity firms
unprecedented speeds of throughput. Technological devel-
opments enabled industries such as steelmaking, petroleum
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refining, farm implement manufacture, and food processing
to achieve astonishingly vast outputs by the late 1800s. They
faced the problem, however, of assuring that their outputs
earned the highest possible profit. Manufacturers needed ag-
gressive marketing. They discovered that traditional distrib-
utors handling a variety of products supplied by many man-
ufacturers were not interested in promoting any particular
manufacturer’s line and that it was neither profitable nor
effective to offer such incentives as discounts to the distrib-
utors. Many mass producers, then, in order to control and
streamline the distribution of their products, found it essen-
tial to create or acquire their own distribution channels.
Some firms also found it necessary to create or acquire
sources of raw materials and other inputs, especially where
their suppliers enjoyed, but did not pass on in the form of
lower prices, scale economies derived from supplying large
orders to giant manufacturers. In the multi-activity firms
that entrepreneurs conceived, joint ownership and control
of resources, information, and rewards gave entrepreneurs
the confidence to undertake risky, but potentially lucrative,
exchanges that would otherwise go unmet in the market.!

The complex system of internal exchanges characteris-
tic of the multi-activity firm mitigates the effects of uncer-
tainty in the market. Ironically, this complexity itself poses
another source of uncertainty. Because information about its
complicated internal processes is difficult to assimilate, an
integrated firm can sink in a morass of bureaucratic ineffi-
ciency, losing its potential gains. The most successful of the
early multi-activity firms tackled this problem by adopting
what is known today as the unitary, or centralized, form of
organization.? The unitary organization breaks the firm’s
overall operations into separate departments, each with
highly specialized activities (for example, distribution, man-
ufacturing, transportation, finance, and purchasing). The
central office coordinates the departments and directs their
diverse activities toward common goals.
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The centralized unitary structure seemed a natural way
to arrange the diverse and interdependent activities of the
multi-activity firm. The structure allowed managers within
each department to concentrate on efficient and effective
performance of their specialized activity. At the same time,
it permitted top managers to concentrate on coordinating
as a unit the performances of the various departments in the
firm.? Each department was managed by a specialist who
used all the techniques of single-activity management, as
though the department were a separate, single-activity com-
pany. With these techniques, which were highly developed
by 1900 and thoroughly publicized by such writers as Fred-
erick W. Taylor,* the department manager achieved cost effi-
ciencies and scale economies. Freed from the task of oper-
ating separate departments, top management could apply
its energies to attaining peak coordination and to achieving
“synergies” inherent in the company’s integrated activities.
The owners intended, of course, that the profit of the whole
company would exceed the profits that could be realized by
the separate parts of the company were each part organized
either through the market or through another competing
firm.

The carefully delineated lines of authority and respon-
sibility in a centralized organization did not by themselves
assure that the owners of the multi-activity firm achieved
the hoped-for gains. There also had to be mechanisms to
ensure that each department’s individual performance har-
monized with the owners’ goals for the firm as a whole.
Harmony between the activities of the parts and the desired
performance of the whole could not be left to chance. Sev-
eral mechanisms enable social organizations to achieve the
necessary harmony; they include, for example, centrally
planned mathematical models, decentralized price systems,
and culturally ingrained values’ In America’s late nine-
teenth-century multi-activity firms, a popular mechanism
was the management accounting system.
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To cope with their firms’ many activities, managers of
successful integrated firms in early twentieth-century Amer-
ica designed procedures to ensure a flow of reliable and use-
ful information and instructions through their centralized
organizations. They might have adopted procedures that
trace the consumption of diverse resources to products, sim-
ilar to those advocated by Alexander Hamilton Church. As
we mentioned in chapter 3, they did not do this, presumably
because existing information-processing technology made
use of such procedures too costly. Instead, we find managers
of vertically integrated firms adopting systems already in
use in single-activity firms to coordinate internally the mul-
tiple processes involved in a single productive activity. But
managers of vertically integrated firms modified these sys-
tems to assist them in evaluating and controlling several
diverse activities.

In these modified information systems, individual de-
partments in an integrated multi-activity firm relied on the
accounting measures of performance developed by single-
activity firms. In a multi-activity firm, however, it was
virtually impossible to relate these disparate measures of
efficiency (for example, cost per unit, operating ratio, stock-
turn) directly to overall company profit. Moreover, heads of
single-activity departments, simply employees in a multi-
activity company, were not necessarily as motivated to
achieve company-wide profit as were heads of independent
single-activity firms. Top managers of multi-activity firms
mitigated these problems of control and motivation with
two new developments in management accounting. First,
they devised budgets to coordinate and balance the internal
resource flows from raw material to final customer. Second,
they developed a new measure, return on investment, to
compare performance in the firm’s diverse parts with per-
formance of the whole.

The budgeting and return on investment mechanisms
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were designed to harmonize actions in the departments with
the overall goals of the firm. The primary goal in many early
integrated firms was to achieve higher-than-average returns
by distributing to America’s mass market the output from
mass production technologies. Management accounting in
the multi-activity firms directed managers’ attention be-
yond the efficiencies of economic processes at the shop level,
and even beyond the synergies gained from linking multiple
activities. For the first time ever, the attention of managers
was focused on the productivity and performance of capital
itself.

Single-activity firms in the nineteenth century had ig-
nored how well capital was being used. We mentioned in
earlier chapters that managers of such firms were content to
know how efficiently processes were being run once capital
was in place. In multi-activity firms, however, top manag-
ers—not the market—must allocate capital among activi-
ties. The emphasis placed on capital by budgets and return
on investment information, while prompted by the desire to
evaluate and control specific internal activities, had an un-
foreseen consequence. The efficient and effective manage-
ment of capital itself eventually became a driving force in
the firm.* Return on investment, initiated as a tool to facili-
tate the coordination of diverse activities, ultimately be-
came a guiding principle. The full implications of this
accounting-driven attention to capital are still being worked
out today—as will be discussed subsequently in chapter 8—
but the origins of this development can be viewed in the
management accounting systems of early American multi-
activity firms. We can gain a vivid understanding of this
development by observing how one well-known integrated
industrial firm, E. I. du Pont de Nemours Powder Company,
was influenced by novel management accounting practices
designed initially to govern their complex, multi-activity
system.
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Formation of the Du Pont
Powder Company

The records of the Du Pont Powder Company, an
explosives firm founded in 1903, provide an excellent ex-
ample of the early uses of management accounting to eval-
uate opportunities and to achieve control in an integrated,
multi-activity industrial.” The Du Pont Powder Company
supplanted the operations of E.I. du Pont de Nemours and
Company, an explosives manufacturer in America since
1804 .2 The Powder Company was founded by three Du Pont
cousins, Alfred, Coleman, and Pierre, who, having worked
during the 1890s for single-activity manufacturing and
transportation firms employing modern management tech-
niques, were certain that advanced administrative methods
could be applied profitably to the old family firm. Seizing
the opportunity created by a succession crisis in the family
firm, the cousins purchased the firm’s assets in exchange for
bonds in the newly created E. I. du Pont de Nemours Powder
Company. By this transaction, known today as a leveraged
buy-out, the owners of the old company exchanged their
assets for bonds, the interest on which was to equal the ex-
pected earnings of the old firm. The cousins thus gained
control of the old firm’s assets and became owners of a new
company whose value would increase only if they could earn
more with the old firm’s assets than did the previous owners.

In order to evaluate and control the efficiency and prof-
itability of their newly acquired company, the Du Pont
cousins immediately began to develop a new administrative
structure.” The structure had considerable impact not
merely upon the Powder Company, but also upon the orga-
nization of the entire explosives industry. Before 1903, the
industry comprised several independently managed firms,
each of which engaged primarily in manufacturing. Distri-
bution to consumers was handled chiefly by wholesalers and
general merchants. The old Du Pont Company and other
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major firms in the industry coordinated prices and set out-
put quotas through the Gun Powder Trade Association, a
loosely structured, decentralized black blasting powder car-
tel. After 1903, the cousins rescinded almost all trade agree-
ments in the Gun Powder Trade Association, bought out
numerous firms in which the Du Ponts had partial or
controlling interest, and consolidated their operations into
one centralized, departmentalized enterprise. In short, the
Du Pont Powder Company became a centrally managed en-
terprise coordinating through its own departments most of
the manufacturing and distribution activities formerly me-
diated through the market by scores of specialized firms.

A centralized accounting system facilitated the flow of
information through the Du Pont Powder Company’s com-
plex departmental structure.'® The home office requested
from the company’s mills and branch sales offices, located
throughout the United States, daily and weekly data on
sales, payroll, and manufacturing costs. The data were then
recorded in the basic books of account. The home office ac-
counting department compiled information from the books
to rationalize operations and to monitor efficiency. The in-
formation assisted top management, the Powder Company’s
Executive Committee, in formulating plans that would en-
sure balanced growth among the company’s diverse activi-
ties. It was also a means of evaluating and controlling the
company’s ongoing performance in each of the three main
operating departments (manufacturing, distribution, and
purchasing) and also for the company as a whole. The design
of the Du Pont management accounting procedures gave
enormous importance to return on investment, a price sig-
nal that had been virtually ignored by single-activity indus-
trial firms in earlier times. Du Pont used return on invest-
ment as a common measuring rod of performance with
which to plan, evaluate, and control for the profits being

sought by the owners of the firm’s resources.
Information provided by the company’s centralized ac-
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counting system enabled top management to carry out two
capital planning tasks: the allocation of new investment
among competing economic activities (including the main-
tenance of working capital) and the financing of new capital
requirements.!! Capital allocation became one of the chief
occupations of the newly integrated industrial firms because
the multi-activity firm forced managers to consider choices
that previously had been left to capital markets. Governing
the Powder Company’s decisions to allocate investment
funds was the principle that there “be no expenditures for
additions to the earning equipment if the same amount of
money could be applied to some better purpose in another
branch of the company’s business.”'? Return on investment
was the criterion used to evaluate any investment project.

The Powder Company may have been one of the first
industrial enterprises to use return on investment in man-
agement accounting. Single-activity firms before 1900 as-
sessed net earnings, if at all, in relation to costs of operations
and not in relation to the firm’s total investment in assets.
The typical nineteenth-century entrepreneur, being chiefly
concerned with controlling costs and raising efficiency in a
single activity, had little reason to measure return on invest-
ment. He took his firm’s investment (i.e., the scale of opera-
tions) for granted and concentrated on managing short-run
costs. The Powder Company’s executives also recognized the
importance of controlling day-to-day operations costs, but
they perceived that “a commodity requiring an inexpensive
plant might, when sold only ten per cent above its cost, show
a higher rate of return on the investment than another com-
modity sold at double its cost, but manufactured in an ex-
pensive plant.” They concluded that “the true test of whether
the profit is too great or too small is the rate of return on
the money invested in the business and not the percent of
profit on the cost.”?

An asset accounting system was the main innovation
that permitted return on investment to be used as a tool of
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management accounting. Asset accounting in 1900 repre-
sented a significant departure from the previous accounting
practice that charged off capital expenditures to retained
earnings as quickly as possible. Thus, nineteenth-century
businesses rarely kept detailed records of investment in
plant and equipment. The Powder Company’s system of ac-
counting for productive assets was inaugurated in 1903
when the company made a complete inventory of all its
plants and equipment and recorded each item in the general
ledger account “Permanent Investment.” Thereafter, all new
construction was charged (and dismantled assets were cred-
ited) to this account at cost. The relevant accounting data
on construction and dismantling costs were supplied
through a comprehensive construction appropriation pro-
cedure.!*

The construction appropriation system, in addition to
supplying timely and accurate information on new invest-
ment, also provided information useful to top management
in planning new long-term financing, the second of the two
planning tasks mentioned above. Since spending on new
plant and equipment was the major factor determining the
company’s need for new financing, information on appro-
priations and expenditures for construction was imperative
for planning long-term capital requirements. The construc-
tion appropriation system, however, supplied only part of
the information needed to plan financing. Since the Powder
Company'’s basic policy was to finance expansion out of cash
generated by earnings and the proceeds of stock sales (debt
financing was eschewed),'s a forecast of cash flows was re-
quired to determine the maximum amount of new construc-
tion to which the firm could commit itself. Cash flows were
forecast by multiplying the projected quantity of explosives
to be sold each month (based on sales department estimates)
by the estimated contribution margin per unit for each prod-
uct (based on accounting department records).'® In calculat-
ing margins, consideration was given to probable future
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trends in both product prices and input costs. The figure for
operating cash flows was then added to projected nonoper-
ating income (income from land sales, earnings on financial
investments) to estimate total cash inflow. When combined
with data on construction appropriations, this information
on cash flows enabled top management to forecast the com-
pany's cash position and thus the anticipated need for new
sales of stock.'” By 1910, the Executive Committee was re-
ceiving monthly forecasts of the firm’s cash position for a
year ahead; both the cash position projections and the ¢ash
flow forecasts were reconciled regularly with actual re-
sults.!®

The information from the Powder Company’s central-
ized accounting system also served to evaluate and control
operations within and among the firm’s various internal de-
partments. Similar information was produced in the late
nineteenth-century accounting systems of specialized firms
connected with the railroad, metal-working, chemical, elec-
trical equipment, and steel industries. But the founders of
the Powder Company originated budgets and return on in-
vestment statistics that synthesized the disparate signals
from departmental accounting systems into information re-
garding company-wide performance. As a consequence of
these accounting refinements, top management did not need
to administer daily operations, a task that had occupied the
time of managers in single-activity firms before 1900. Top
management could now delegate responsibility for opera-
tions to departmental supervisors because of the availability
of reliable standardized information on operating perform-
ance and the use of routine operating criteria and instruc-
tions. The sophistication and availability of this accounting
information clearly increased the Executive Committee’s
span of control and prevented the loss of control that other-
wise might have accompanied the Powder Company’s
growth after 1903. All conclusions about the company’s
management accounting procedures may be better assessed,
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however, after the accounting systems used in each of the
firm’s three main departments are described.

The Du Pont Manufacturing Department

Comprising three separate subdepartments (high
explosives, smokeless gunpowder, and black blasting pow-
der), manufacturing was Du Pont’s largest and most com-
plex department. Accounting information permitted control
and assessment of manufacturing activities in the com-
pany'’s more than forty geographically dispersed mills.!” The
accounting system summarized manufacturing information
in two monthly reports, the works cost report and the profit
and loss sheet. Data for the two reports came in part from
mill production control records such as daily time sheets
and daily material usage logs.?® Both sets of reports were
distributed to the Executive Committee (on which sat the
vice presidents of each manufacturing subdepartment),
while only the works cost report went to the mill superinten-
dents. The works cost report contained information perti-
nent to the mill superintendents’ chief area of responsibility,
the operating efficiency of production processes.?! The addi-
tional profit and loss sheet, restricted to the Executive Com-
mittee, assisted top management in the execution of its pri-
mary responsibility: to maximize overall net earnings and
return on investment.

The different purposes served by the two sets of reports
can be made apparent by describing their respective con-
tents. The works cost report described both the quantities
(not dollars) of raw materials and the dollar costs of all other
inputs (except administrative overhead) used by each mill
in every production process. Raw material usage was com-
pared both with predetermined standards and with con-
sumption in other mills. The costs of nonmaterial inputs,
broken down into labor, power, fuel, and supplies, were



72 RELEVANCE LosT

shown for each process in a mill. The information in the
works cost report enabled each superintendent to assess his
mill’s performance over time and in relation to the perform-
ances of other mills in the same subdepartment. The profit
and loss sheet that was sent only to the Executive Commit-
tee contained additional information on all manufacturing
costs, operating income, and return on investment.?? The in-
formation in this sheet and in supplemental reports enabled
top management to assess earnings and return on invest-
ment by mill and by product line. A report on “operative
income from sales,” for instance, showed for each product
the total and per unit amounts for gross sales, freight ex-
pense, selling expense, mill cost, net operating income, ad-
ministrative expense, and net income. These data were also
aggregated by mill and for the enterprise as a whole.?* The
figure for “mill cost” (i.e., cost of goods manufactured) in the
report enabled management to analyze both the cost of each
product and the manufacturing costs of each mill in relation
to overall net earnings. Mill cost was further analyzed in
great detail, in a monthly report that showed its components
(ingredients, labor, mill repairs, power, supplies, work acci-
dent insurance, and depreciation?*) in total and per unit of
output for each mill and for each of the company’s sixteen
products.

The division of information between mill superinten-
dents and top management suggests that the company in-
tended mill superintendents to think and act as if they
managed a typical late nineteenth-century single-activity
factory. The information given to superintendents empha-
sized the physical efficiency of production processes within
the mill; it said nothing about the mill’s financial profitabil-
ity, nothing about mill earnings, nothing on return on in-
vestment. Like Andrew Carnegie running his giant steel
works, the superintendent of a Du Pont explosives mill could
take for granted its scale of operations; his chief concern was
to operate the existing facilities as efficiently as possible.
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This concern is evident in minutes from the annual meetings
of superintendents of the company’s high explosives mills.?
At these meetings the superintendents and manufacturing
vice presidents discussed the most recent year’s mill oper-
ating reports and concentrated almost entirely on compari-
sons of labor productivity and raw material consumption
among the mills. Apparently, the superintendents competed
vigorously to be low direct cost producers. There was virtu-
ally no talk of profits or return on investment.

Consideration of financial profitability was reserved for
the Executive Committee. Thus, the founders of the Du Pont
Powder Company did not use their new management ac-
counting information about return on investment as an in-
strument for delegating decisions about prices, profits, or
investment. Decisions about raw material purchases, wage
rates, costs of other purchased inputs, and investment in
plant and equipment remained highly centralized with top
management in the home office. Top management used re-
turn on investment information to evaluate alternative uses
of capital, not to evaluate the performance of managers in
profit or investment centers. The centralization of return on
investment information required the Executive Committee
to devote more attention to operating details, of course, than
would have been the case had the mill superintendents been
evaluated as managers of investment centers. But it also
relieved top management from the concern, familiar to man-
agement accounting theorists today, that mill managers, to
enhance their local return on investment, might take actions
inimical to the company’s best interest.

Surely the Powder Company’s top management, who
were the owners of the company, were not likely to take
actions inimical to the company’s long-term profitability
simply to enhance short-term return on investment. Modern
accounting theorists point out the potential for such “gam-
ing” behavior exists whenever the return on investment fig-
ures used to evaluate performance are based on earnings
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and investment net of accounting depreciation (i.e., straight
line or accelerated). In such cases management can generate
a rising return on investment trend, for many years, simply
by withholding new investment. But this behavior is not
likely when the managers using the return on investment
statistics, such as the Powder Company’s early Executive
Commmittee, are also the firm’s owners. The gaming behavior
will more likely occur when the managers are employees
of the company, having less self-interest than owners have in
the company’s long-term profitability. But one can reduce
the likelihood of gaming by nonowner managers simply by
measuring their earnings and investment without any de-
ductions for depreciation.? It is interesting, therefore, that
the Du Pont Company after 1920, when it adopted a decen-
tralized multidivisional structure, began using gross mea-
sures of earnings and investment to measure return on in-
vestment in the company’s divisions.?”

The Powder Company’s new management accounting
system did not leave the manufacturing department without
practical problems to frustrate managers and accountants.
Indeed, the company’s founders debated two problems that
continue to vex accounting theorists to this day. The first
was whether to allocate indirect costs to intermediate and
final products to facilitate intelligent make-or-buy deci-
sions. The company manufactured many of the intermediate
products used to make its finished products. In debating
how to allocate indirect costs, Hamilton Barksdale, vice
president of the high explosives manufacturing unit, insisted
on loading indirect costs onto the finished product, but not
onto any of the intermediate products. Barksdale feared that
allocations of overhead to intermediate products would be
arbitrary and would therefore vitiate analyses of internal
mill efficiency. Russell Dunham, chief accountant for the
company, opposed this policy. He argued that failure to al-
locate indirect costs to intermediate output precluded
meaningful comparisons of company costs with outside
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market prices for the same products.?® The company’s early
records do not show how they ultimately resolved this de-
bate.

The second accounting issue debated by the founders of
the Powder Company was how to price internal transfers of
products. On this issue, the accounting department had its
way; internal transfers were priced at fully loaded account-
ing costs. The dissenting view, held by Barksdale and a ma-
jority of the company’s operating chiefs, was that internal
transfers should be priced at relevant market prices. The
underlying reason for this difference of opinion, according
to Alfred Chandler and Stephen Salsbury, was a conflicting
belief about the ultimate purpose of the company’s account-
ing information. Those who favored pricing internal trans-
fers at market “wanted to use accounting data to appraise
the performance of the company’s departments,” whereas
those who favored pricing transfers at cost “saw the infor-
mation only as useful in determining the profit and loss and
the return on investment for the company as a whole.”? In-
terestingly, Pierre du Pont, the chief advocate of the latter
view—the view that shaped the early Du Pont Company'’s
transfer pricing policy—subsequently changed his mind and
advocated market transfer pricing some years later when he
was running the decentralized operations of General Motors.

The Du Pont Sales Department

As in the case of manufacturing, marketing also pre-
sented a number of difficult administrative problems to be
solved by the Powder Company’s centralized accounting sys-
tem. The major administrative tasks of the sales department
included coordinating customer orders with mill production
schedules, keeping advised of market trends, evaluating
prices, controlling customer accounts, and coordinating and
evaluating the performance of the sales staff.*® The sales de-
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partment’s enormous responsibility for the company’s prod-
ucts began when goods were finished in the mills and ended
when the goods were sold and delivered to customers. Its
task was complicated both by the diversity of the company’s
products and customers and by the wide geographic disper-
sion of the company’s markets. The sales department man-
aged a large network of branch sales offices scattered across
the United States; salaried salesmen working out of the of-
fices sold virtually all the company’s products. Most of the
branch sales offices (and all the mills) maintained invento-
ries of finished goods. The sales accounting system employed
to monitor the complex marketing operation was perhaps
the most novel and sophisticated part of the Powder Com-
pany’s management accounting system.

The primary sales accounting records were sales orders
and invoices in the branch sales offices and shipping orders
in the mills.3' Copies of these widely dispersed primary rec-
ords were sent daily to the home office accounting depart-
ment, which kept all the ledgers for finished goods invento-
ries, sales, and customer balances. The company maintained
centralized control over its cash balances by advising cus-
tomers to remit payment directly to the Wilmington, Dela-
ware, home office. Centralized control was also maintained
by having the home office audit staff periodically verify the
branch office and mill inventories.

The most important information compiled by the home
office accounting department from sales accounting records
was in the daily sales report, a listing derived from each
day’s invoices of the quantity and dollar amount of every
product sold by each branch office. The reports provided
timely information on market trends, usually with a time
lag no longer than four or five days, to the vice president of
the sales department and each branch office manager. The
information in the daily sales report was compiled from in-
voices in an unusually advanced way.*? Data were entered
on punch cards and then sorted using a system introduced



VERTICALLY INTEGRATED FIRMS 77

by the U.S. Bureau of the Census around 1890. Because of its
exceptional flexibility, the punch card system permitted the
home office accounting department to prepare not only the
daily sales report, but also the following sales information:
a monthly summary of quantities sold and average unit
prices by geographic region, by type of product, and by type
of customer; a sales cost sheet comparing, among the branch
offices, the net prices received and the selling expenses for
each type of product sold; and a trial balance of finished
goods inventories that was reconciled each month with the
general ledger. All these reports provided the vice president
and staff of the sales department with comprehensive infor-
mation to control and coordinate the Powder Company’s en-
tire marketing activity. .

The sales accounting system contributed to centralized
control; but, unlike the manufacturing accounting system,
it also encouraged maximum decentralization of decision
making. A pricing procedure and an incentive-compensation
scheme for salesmen provided the basis for decentralized
decision making and lower-echelon profit incentives.

Although pricing had been a major task of top manage-
ment among firms in the Gun Powder Trade Association be-
fore 1903, evaluating product prices in the Powder Company
became a routine undertaking that seldom required the at-
tention of top management.>* A committee of sales depart-
ment executives, the Sales Board, reviewed minimum prices
for each product, usually once a month. The review was
intended to ensure that prices were high enough for each
product line to earn a target return on investment. To facil-
itate pricing decisions, the home office accounting depart-
ment prepared monthly estimates of the profit per keg or per
pound needed to earn a given return for the investment in
each type of product (15 percent for dynamite and 10 per-
cent for black powder).?* Using data from construction ac-
counting records on the investment in plant and equipment
by product line, the home office calculated the desired earn-
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ings (for example, 10 percent of the investment in black pow-
der capacity) and divided the expected earnings both by the
normal output and the capacity output of the mills. The
profit needed per unit of output to earn a desired rate of
return (at both normal output and capacity output) could
then be added to the unit cost of production to obtain the
required minimum product price.

The Du Pont Powder Company set minimum prices on
products to preserve existing competition. Convinced that
their size and expertise in the industry would always enable
them to produce at a lower cost than their competitors, the
executives of the Powder Company did not strive ruthlessly
to eliminate existing competition. On the contrary, they be-
lieved (as did Andrew Carnegie a generation earlier) that it
was useful to have smaller, higher cost competitors to pro-
vide the industry’s excess capacity during market recessions.
The presence of these competitors increased the likelihood
that Du Pont could run its mills at full capacity in all phases
of the business cycle.** Their cognizance of the value of ex-
isting competition partially influenced the Powder Company
executives’ decision to keep prices close to those of compet-
ing firms. Information on competitors’ prices was gathered
regularly by salesmen and forwarded to branch sales man-
agers and to the home office.

Minimum price figures were sent from the home office
to the branch sales managers, who had final responsibility
for setting customer prices. A sales manager was allowed to
sell above the minimum price, but not below it. His strategy
was to set prices as high as he could without risking the
entry of a new firm into the industry. While existing com-
petitors were tolerated, new competitors were certainly not
sought. For example, in late 1906, the assistant treasurer of
the Powder Company, John J. Raskob, noticed that black
blasting powder produced and sold by the company in the
anthracite region of Pennsylvania was earning 22 percent on
investment, whereas the same type of powder produced and



VERTICALLY INTEGRATED FIRMS 79

sold by the company in the rest of the country was earning
about 2 percent. Since all plants were running at full capac-
ity, he argued that the price of black blasting powder should
go up about 5 percent in all districts outside the anthracite
region, whereas the price should go down about 8 percent
in the anthracite district. “Unless this is done,” he said, “the
story our Profit and Loss statement tells is that while we are
selling powder at lower prices than ever before all over the
country with a view to preventing further investment in the
business, we are inviting the same competition in the an-
thracite region by having prices which net us practically
four times such income on the capital invested as we net in
all other territories.”3

The sales accounting system also helped sales managers
to control and assess the performance of salesmen through
an incentive scheme based on routinely collected financial
data. The Powder Company'’s scheme, as described by the
director of sales, was designed “to give greater latitude to
our men in the field [with] handling the trade, . .. to place
upon our men more responsibility for the results obtained,
and to provide so that their compensation will be varied as
closely as possible in proportion with the results obtained
along the lines we desire.”?” Salesmen were paid salaries tied
to productivity incentives, rather than more customary
commissions. The home office sales department calculated
a “normal” volume and a “base” price (not the minimum
price) for each product in every branch office. The branch
office sales manager allocated his office’s “normal” volume
among the salesmen assigned to him. If a salesman'’s actual
monthly sales were equal to his “base sales” (the base price
times his normal volume), then he received 100 percent of
his basic salary. His salary increased proportionately as his
actual sales exceeded his basic sales. (It appears, however,
that a minimum salary was guaranteed if actual sales were
less than base sales.) The procedure encouraged salesmen to
weigh both price and volume of their sales. In effect, it en-
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couraged them to maximize total revenue for the company
(and themselves) within the constraints imposed by the
firm’s pricing policy. The incentive procedure also allowed
the sales department to direct salesmen’s efforts with mini-
mal intervention. For example, the home office sales depart-
ment could provide a direct incentive to a salesman to push
one line harder than another simply by adjusting the base
price of a certain product.

The sales accounting system offered still another means
for reducing the administrative responsibilities of top man-
agement. It provided a decentralized check on the perform-
ance of branch office managers and induced them to control
inventories and costs in their branches.®® The sales depart-
ment estimated a “normal” ratio of sales costs to gross sales
for each branch office. Sales costs included general office
expenses plus 5 percent each of the average accounts receiv-
able and average inventory balances. When the ratio of ac-
tual sales costs to gross sales was less than the normal ratio,
7.5 percent of the savings was added to the branch manager’s
salary. The manager was given discretion to distribute an
additional 5 percent of the savings to his staff. The Executive
Committee received a monthly sales cost sheet that com-
pared gross sales and sales costs by branch office. By creat-
ing incentive and establishing control, the Powder Com-
pany’s sales accounting system helped to coordinate the
sales department’s performance with the organization’s
overall earnings goal.

The Du Pont Purchasing Department

The Powder Company’s founders perceived that
great savings could be achieved if the buying of raw mate-
rials were carried out by one purchasing department located
in the home office rather than separately at individual mills.
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The purchasing accounting system helped to control ex-
penditures on raw materials, to assess alternative sources of
supply, and to coordinate purchasing with production. Un-
like the manufacturing and sales department systems, how-
ever, the purchasing department system was not designed to
coordinate and appraise the performance of line operatives.

The purchasing accounting system centralized control
over the ordering, receiving, and expensing of all purchases
by relying upon the well-known accounts payable voucher
system used in the home office accounting department.® The
voucher system, first used by railroad accountants during
the mid-nineteenth century,® offers convenient control over
balances due on account as well as assurance that purchases
are charged to the proper accounts in the proper accounting
periods. The purchasing department, which initiated all or-
ders for materials with outside suppliers until about 1908
(when the company began to integrate backward into own-
ership of supply sources), placed all orders on the basis of
market price information. The accounts payable division of
the home office accounting department entered each order
in a voucher register, issued checks for payment, and pro-
vided a monthly summary of all expenses for materials. The
summary, derived from the voucher register, provided the
basis from which ledgers were posted and cost statements
were prepared. Each month the audit staff reviewed all
voucher entries and payments.

Having centralized the control over purchase transac-
tions, the purchasing department next concentrated upon
achieving the lowest possible prices for raw materials. Until
1908, management had purchased most raw materials from
outside agents whose terms could easily be compared with
market prices. Consequently, very little internal accounting
information had been necessary. Indeed, one of the few times
that internal accounting information was required took
place after 1905 when the Powder Company, which had cus-

tomarily purchased nitrates through American commission
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merchants, established its own agent in Chile to buy ni-
trates.*! The internal reporting required by the venture was
minimal. Regular account was kept of the added cost of the
Chilean office, shipping services, and working capital; these
costs per ton of nitrate were compared regularly with prices
charged by outside agents such as W. R. Grace and Co.*?

The 1907 recession revealed a major problem with the
decentralized purchasing accounting system. In their care-
ful assessment of the effects of the recession upon the poli-
cies of the Powder Company, Chandler and Salsbury point
out that the purchasing department’s efforts to buy raw ma-
terials at minimum price caused a working capital crisis
during 1907.# As prices fell during the business cycle down-
turn, the vice president of purchasing accumulated vast sup-
plies of essential raw materials; the payments required for
these purchases fell due, however, just as declining orders
for explosives reduced working capital. After narrowly es-
caping the crisis, management revised its purchasing policy
to permit the purchasing deparment to buy at the lowest
possible prices only up to a prescribed stock level, a level
that varied with each month’s sales projections.

While the maximum stock levels imposed by this new
policy reduced the risk of a working capital crisis, they in-
troduced the possibility of supply shortages in the event of
an emergency, such as disruption to shipping in wartime.
Intent on reducing its dependence on outside suppliers, the
company began to acquire ownership of many supply
sources, although it never achieved full ownership of sup-
plies of all its basic raw materials.* The earliest steps to-
ward backward integration involved controlling the produc-
tion of such critical materials as charcoal, blasting caps, and
packing crates. Each of these inputs accounted for only a
small percentage of total purchases. The Powder Company’s
major raw material purchases were for nitrate of soda and
crude glycerine. Of these, the company chose to integrate
backward only into nitrates production.
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Although many factors, both strategic and economic,
impinged on its decisions to integrate backward, the basic
criterion used by the Powder Company to evaluate these
steps was return on investment. Basically, an investment in
outside supply sources was approved only if it was judged
likely to earn at least 15 percent per annum, the return the
company normally earned in dynamite making, its most
profitable production activity. The purchasing department
used two procedures to estimate return on investment in
integrated supply operations.*> One procedure was followed
when the company proposed to manufacture its own sup-
plies of certain inputs (for example, dynamite packing crates
or blasting caps). The estimated return, or “profit,” on such
a manufacturing process was calculated by deducting the
estimated unit cost of production from current market price.
This estimated “profit” was then divided by the estimated
net investment that would be required to build or buy the
necessary production facilities.

The second procedure was followed when the company
proposed to control, but not to own, the source of supply of
an essential raw material. It entailed first estimating the
savings that would result from buying direct rather than
buying through a commission agent. In order to determine
these savings, the estimated unit cost of direct purchases
was deducted from the market price charged by outside sup-
pliers. Next, the purchasing department computed the re-
turn on investment by dividing these savings by the addi-
tional investment in inventories that direct buying would
require. Although the two procedures have been criticized
because they did not take into consideration the effect of the
Powder Company’s projected demand on market prices, it
appears that the company did use conservative estimates of
market price in order to make these return on investment
calculations.#¢ On the whole, therefore, these procedures
provided useful guidelines for the allocation of Powder Com-
pany resources.
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The Ascendance of Return on Investment

The management accounting systems in each de-
partment of the Powder Company provided a powerful ar-
senal of statistical tools with which to plan, control, and
motivate people in the company’s diverse activities. The in-
formation from these systems on the efficiency of processes
within each specialized department would have been famil-
lar to managers of many nineteenth-century single-activity
firms. But the information on the internal efficiency of cap-
ital across the three functional departments was unheard of
before the coming of the multi-activity enterprise. The imag-
inative use of return on investment information enabled the
Powder Company’s top managers to effectively supplant cap-
ital markets in deciding how to allocate resources within
the American explosives industry.

Indeed, their intense desire to assess every aspect of the
company'’s activities in terms of the price of capital led the
founders of the Du Pont Powder Company to devise an in-
genious return on investment formula that continues to
serve accountants and financial analysts to this day. The for-
mula, shown pictorially in Figure 4-1,4 factors return on
investment into the product of the sales turnover ratio (sales
divided by investment) and the operating ratio (net earnings
divided by sales). The formula, as depicted in Figure 4-1,
shows how return on investment is affected by a change in
any element of either the income statement (via the operat-
ing ratio) or the balance sheet (via the turnover ratio).
Viewed from that perspective, the Du Pont return on in-
vestment formula is an ideal tool for controlling, with ac-
counting numbers, any vertically integrated company’s
operations. And that was the purpose to which the Powder
Company’s founders applied the formula. Between about
1915 and 1918 the company established a unique system for
reporting the information in Figure 4-1 for each product line
and each mill; the information was presented to top man-
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Figure 4—1. The Du Pont Return on Investment Formula
Relationship of Factors Affecting Return on Investment
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agement in a series of wall-sized charts—over 350 in fact—
that were updated each month and maintained for easy
viewing in a special Chart Room at the home office in Wil-
mington.*

It would be a mistake, however, to conclude from their
extensive use of formulae and charts that the founders of the
Powder Company “ran the company by the numbers.” The
return on investment reports went only to top management
who used the information for planning and company-wide
control. Subordinate managers were not compelled to
achieve return on investment targets; rather, they strove to
achieve economies and efficiencies within their respective
specialized activities. Top management alone assumed re-
sponsibility for the investment and allocation decisions that
ultimately determined how effectively the company’s inte-
grated activities used capital. There was little chance, there-
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fore, that Powder Company operating managers would try
to achieve return on investment targets either by under-
investing in capital or by curtailing expenses that would
raise short-run earnings but diminish the firm’s long-run
value.

Indeed, it is probable that the Powder Company’s found-
ers saw their return on investment formula in terms of its
unique historical significance for the multi-activity enter-
prise. As we have noted, by combining the operations of two
or more single-activity firms into one integrated enterprise,
the multi-activity firm intends to achieve results superior to
those of a collection of single-activity firms acting indepen-
dently. For a multi-activity firm the logic of combining the
operating ratio and the turnover ratio into one index of com-
pany-wide performance is impeccable. The Du Pont return
on investment formula combines, in effect, the two account-
ing measures of performance that single-activity firms en-
gaged in manufacturing and distribution had developed
separately during the nineteenth century. But the Du Pont
formula combined the two distinct measures of performance
(the operating ratio and the turnover ratio) in a way that
permitted the multi-activity firm to perform as a mini-
capital market.

The idea for the Du Pont return on investment formula
(and for the Chart Room as well) originated, as far as we
know, with F. Donaldson Brown, a college-trained electrical
engineer and one-time electrical equipment salesman who
joined the Powder Company’s sales department in 1909 and
became assistant treasurer of the company in 19144 None
of Brown'’s surviving records indicates how he hit upon the
idea for his return on investment formula.5® Interestingly,
Brown had no formal training or experience in accounting.
His expertise in electrical engineering (at the age of 17 he
received the B.S.E.E. degree from Virginia Polytechnic In-
stitute) suggests that he was proficient at mathematics and
adept at interpreting relationships among the diverse parts
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of a complex system. His experience in selling no doubt gave
him an appreciation for the effect of turnover and distribu-
tion costs on a company’s profits. Evidently, his mathemat-
ical, engineering, and marketing skills gave Brown a unique
perspective on the determinants of company performance
that was not understood by most contemporary account-
ants. Brown's ideas about financial planning and control
had a profound impact on the Du Pont organization and
later on General Motors. Yet his ideas did not become widely
known among professional accountants until the 1950s,
when a new generation of management accounting text-
books introduced them into the standard MBA curriculum.

Summary

The need for a uniform financial measuring rod
compelled managers of integrated multi-activity firms to
push management accounting beyond the cost management
systems developed by single-activity enterprises in the nine-
teenth century. The Du Pont Powder Company discovered
one such measuring rod in return on investment, an ac-
counting ratio that helped management determine the price
of capital used within the company. The Powder Company’s
return-on-investment reporting system compared every as-
pect of the company’s diverse internal operations with alter-
native uses for capital, while preserving the best of single-
activity cost management information about each of the
company'’s specialized activities. With no obvious precedent
to follow, the Du Pont organization between about 1903 and
1915 created a management accounting system whose essen-
tial features remain to this day a model for complex business
organizations.

The Du Pont Powder Company’s management account-
ing system mitigated many bureaucratic problems that oth-
erwise might afflict a centrally managed, complex inte-
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grated business firm. Left unsolved, these problems would
ultimately have limited the size of a vertically integrated
enterprise by the cost of coordinating diverse internal activ-
ities. The cost increases as a firm grows in size primarily
because communication of instructions and information
throughout the organization becomes more difficult with
larger numbers of people. Communication difficulties that
lower the quality of information about opportunities for
gain within the firm are analogous to conditions that make
prices (i.e., measures of alternative opportunities) less than
perfect in product and capital markets. Because of the costs
of discovering opportunities for gain both in markets and
within firms, we observe economic exchange occurring in
both places, and not all in markets or all in firms. To para-
phrase the famous theorem that Ronald Coase enunciated
over fifty years ago, a firm will grow until the marginal cost
of discovering opportunities for gain within the firm exceeds
the marginal cost of discovering opportunities for gain in
the market.’! By lowering the cost of discovering opportu-
nities within the firm, management accounting systems
such as the one developed by the founders of the Du Pont
Powder Company have undoubtedly increased the potential
size of complex business organizations.
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