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O Scientific Management and Industrial 
Engineering at Du Pont 

Frederick W. Taylor's death did not signal the passing of 
scientific management. On the contrary, in the years after 1915, 
the techniques of scientific management were applied as part of a 
broad effort to rationalize production and enhance managerial 
control over the workplace. A new figure in American industry — 
the industrial engineer—played a key role in this continuing effort 
to apply scientific management. Industrial engineers utilized 
techniques derived from scientific management to reduce infor
mation about production to a set of standard data that managers 
could use for more effective labor control. They sought to develop 
for management "scientific facts [that could] be used to reach a 
reasonable solution" to the question of "what should be consid
ered a 'fair day's work.'>n In doing so, they hoped to effect what 
Taylor termed "the substitution of exact scientific investigation 
and knowledge for the old individual judgment or opinion, either 
of the workman or the boss, in all matters relating to the work 
done in the establishment. "2 

This essay reviews the application of scientific management at a 
leading American firm, E. I. du Pont de Nemours & Company, 
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during the first half of the twentieth century. Until the late 1920s 
and early 1930s, efforts to apply techniques of scientific manage
ment within the company were limited, largely because managers 
did not give their full support. As they struggled to reduce labor 
costs in the wake of the Great Depression, however, company 
managers increasingly turned to Du Pont's industrial engineering 
force for assistance in implementing techniques intended not only 
to increase efficiency, but also to enhance managerial control over 
the work force. By the 1950s, industrial engineers had succeeded 
in Taylorizing the workplace at Du Pont. 

Early Efforts to Apply Scientific Management 
at Du Pont 

Du Pont has long been regarded as a paragon of modern 
managerial and organizational techniques. The executives who 
reorganized the company at the turn of the century, including 
Pierre and Coleman du Pont, Arthur J. Moxham, J. Amory 
Haskell, and Hamilton M. Barksdale, introduced improved ad
ministrative methods, new accounting techniques, and systema
tic internal communication procedures. The result, as Alfred D. 
Chandler, Jr. stated, was that by World War I "few American 
industrial enterprises had as modern a management as Du Pont. "3 

Yet these reforms affected the administration of the enterprise as a 
whole; they had relatively little impact upon factory management. 
For the most part, labor at Du Pont's fifty-odd plants was still 
managed under the paternalistic practices developed during the 
first century of the firm's existence.4 

Only in Du Pont's High Explosives Operating Department 
(HEOD) was much consideration given to reforming factory 
management. Senior managers emphasized the need to reduce 
labor costs, improve methods, and find the most effective way of 
performing tasks.5 The department held regular superintendents' 
meetings to discuss improvements and set up special commissions 
to develop and adopt new machinery and processes. In the spring 
of 1911, these efforts received new impetus with the formation of 
an "Efficiency Division. "6 The decision to organize it reflected 
the vogue for "efficiency" that followed the publication of Fred
erick W. Taylor's The Principles of Scientific Management. Hamilton 
M. Barksdale, until recently director of HEOD and now the 
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company's general manager, read Taylor's book and decided that 
an effort should be made to apply scientific management at Du 
Pont.7 As Harry G. Haskell, Barksdale's successor at HEOD, 
reminded superintendents, "to feel satisfied of the men as work
ing hard is not sufficient in our days; [you] must know that the men 
are all working well, and that is the gist of the efficiency idea." The 
Efficiency Division, he stated, would try to determine "by scien
tific trial" whether employees were indeed working well.8 

Rather than utilize the services of Taylor or another consultant, 
the HEOD turned to two of its own staff in the Efficiency 
Division. Edward Montgomery Harrington, the director, was an 
MIT graduate (1886) with some twenty years' experience in 
the explosives industry; his assistant, W. Maxwell Moore, had 
worked for nearly a decade at Repauno, the HEOD's largest 
plant.9 From 1911 to 1914, the two men visited all of the HEOD's 
dozen plants, conducting time and motion studies of workers. 
They determined standard times and methods for tasks, set stan
dard speeds for machinery, and made suggestions for rearranging 
the flow of work, improving tools, and installing labor-saving 
equipment.10 

The Efficiency Division's efforts were hampered, however, by 
several problems. Not the least was a lack of clear support for, or 
understanding of, its work. Its findings remained strictly advisory; 
plants were not required to adopt its recommendations. Harring
ton sought to expand the work of the division to include studies of 
fatigue, the scientific selection of workers, and employment de
partments, but these studies were referred to other divisions or 
were not approved.n Some HEOD officials and plant superinten
dents were skeptical of its efforts or showed little understanding of 
scientific management. Neither of the company's other manufac
turing departments—Black Powder and Smokeless Powder — 
established efficiency divisions, and officials in these departments 
took only passing interest in the work of the HEOD's. Apart from 
Hamilton Barksdale and his assistant, Irenee du Pont, both of 
whom received the division's reports and attended HEOD meet
ings at which its work was discussed, other top company execu
tives apparently paid little attention to its activities.12 

Another problem related to the hazardous nature of explosives 
manufacturing: the threat of an explosion prohibited the use of 
incentives that might encourage workers to speed up their pro
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duction. This imperative conflicted with a key tenet of Taylorism 
and other efficiency systems —that workers should earn a bonus 
for completing a task in or before a standard length of time. As 
Harrington stated, it was difficult "to make employees see where 
they are to gain by changing methods of operation which may 
give increased production [but] with no monetary gain to them
selves." The division never resolved the conflict.13 

The Efficiency Division also faced challenges over its approach. 
Harrington warned against expecting quick results, arguing that 
only prolonged studies of work would lead to increased efficien
cy. 14 Senior officials and superintendents, however, sought imme
diate gains in efficiency and measurable reductions in labor costs. 
As one superintendent bluntly stated, "the Efficiency Division 
would have to show a saving in dollars and cents or there would be 
no reason for [its] existence. "15 In 1913, Harrington estimated that 
the division had produced savings amounting to $6,500 during 
1912; he also admitted, however, that it had found "comparatively 
little for which [it had] recommended remedies. "16 The division's 
failure to produce more significant results disappointed senior 
officials, who expected a greater return on their investment. 
Hamilton Barksdale, for example, warned that if the quest for 
efficiency was "left to a desultory sort of consideration . . . [it] 
will not get anywhere." He urged Harrington to make a "clear 
cut, well defined method of getting at" efficiency, proposing that 
the division undertake trials of functional foremanship.17 

In September 1913, Harrington began these tests in a dynamite 
mixing house at the Repauno Plant. Only a day after "an old 
hand" was placed in the building as a functional foreman, how
ever, an explosion levelled the house, killing him and three other 
workers, and injuring six others. Harrington shifted his experi
ments to another building housing a different process. In Decem
ber, however, an explosion destroyed another dynamite mixing 
house, killing and injuring several more workers, causing "a wild 
scramble among employees," and throwing residents in neighbor
ing communities into a state of panic. As rumors spread that the 
accidents were the result of "the foremen . . . rushing the men," 
Harrington and Repauno officials suspended further experiments. 
Damages to plant property from the two explosions, together 
with payments made to dependents, exceeded $34,000, or nearly 
six times the estimated savings for 1912.18 
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Following the disasters at Repauno, the Efficiency Division's 
operations were scaled back considerably; early in 1915, the HEOD 
suspended its work entirely.19 This action temporarily ended 
further systematic efforts to apply scientific management at Du 
Pont. The division's experiences, moreover, suggested that future 
attempts to install scientific management would likely fare poorly 
unless managers at all levels gave their full support —something 
this initial effort never received. 

During World War I, "efficiency" or "time-study" departments 
were organized by some of the company's larger smokeless powder 
plants. At the Haskell Plant in New Jersey, for example, an efficiency 
section made time and motion studies, set standards for a "fair 
day's work," and installed labor-saving materials handling equip
ment. Such efforts, however, should be placed in proper perspective. 
The resulting improvements were minor; as one plant manager ob
served, "the labor situation did not warrant the expenditure of the 
money" required for full-scale efforts to improve efficiency. Inter
est in efficiency emerged only at a late point in the war effort; not 
before the spring of 1918. Moreover, attention centered upon a small 
segment of the work force—laborers and construction gangs — 
rather than on the much larger group of production workers.20 

Similar limited efforts were made to apply techniques of scien
tific management during the 1920s at plants operated by Du Pont 
or by its subsidiaries. "Planning" departments in some plants 
conducted time and motion studies to analyze jobs and develop 
standard work crews.21 Other plants used scientific management 
techniques to resolve specific labor problems. In 1921, for exam
ple, the Du Pont Viscoloid Company (a wholly owned subsidiary 
that manufactured "pyralin" plastic articles) formed a "Time 
Study Section" to study the jobs of production workers at its 
Arlington Plant in New Jersey.22 The Viscoloid Company's effi
ciency engineers installed a "task and bonus system," similar to 
that devised by Henry Gantt, under which workers began earning 
a bonus on each piece produced when their output attained a 
certain level (typically 45 percent) of the standard established for 
their task. By 1927, the system covered nearly all production 
workers, most of whom earned bonuses.23 Another subsidiary, 
the Du Pont Rayon Company, in 1926-1927 adopted a similar plan 
to reduce turnover among female workers in its Richmond and 
Buffalo plants. These employees worked at highly repetitive 
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manual tasks; their work was tedious and fatiguing, and annual 
turnover often exceeded ioo percent. To keep workers from 
leaving, the levels at which they began earning bonuses were set 
very low—as little as eight percent of standard. Turnover fell 
sharply after the system was installed; at Richmond, for example, 
it dropped to 5 percent by 1930. The earnings of many workers 
rose markedly as they reached or even exceeded the theoretical 
maximum 100 percent standard.24 

These instances should not obscure the fact that interest in apply
ing scientific management techniques at Du Pont during the 1920s 
was not widespread within the company as a whole. Two particular 
factors served to reduce interest. One was a preference for other 
company measures designed to increase efficiency, chiefly the 
"Merit Pay Plan." Open to all hourly workers employed more 
than one year, the plan paid a monthly bonus of 5 to 20 percent 
over their regular pay, based on length of service and attention to 
factors such as care, quality, and attendance. Officials who pro
moted Merit Pay argued that it was preferable to other incentives 
since it not only promised to increase efficiency, but also, thanks 
to its service provision, to stabilize employment. However, high an
nual rates of turnover (170 percent in 1923) and an annual cost of 
$770,000 to administer the plan, convinced senior managers in 1925 
to end Merit Pay as a companywide program. Some departments, 
however, continued their own merit pay plans through the 1940s.25 

Another factor that lessened interest in scientific management 
among executives was Du Pont's prosperity during the 1920s. 
Apart from the years immediately after World War I, the compa
ny's business expanded as production shifted from explosives to 
chemicals and synthetics. Sales rose from $74 million in 1923 to 
$203 in 1929, fueled by new products such as tetraethyl lead, 
rayon, and cellophane. This prosperity, along with the need to 
strengthen Du Pont's position within the chemical industry, led 
executives to emphasize research and development, diversifica
tion, and market expansion more than efficiency.26 

The Great Depression and the Rise of

Industrial Engineering


The company's rosy earnings picture changed dramatically 
with the onset of the Great Depression. Du Pont's sales dropped to 
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$186 million in 1930, and to $118 million by 1932. Hardest hit were 
the departments and subsidiaries that made acids, fertilizers, 
paint, coated fabrics, and other chemical products used in the 
automotive, mining, steel, construction, and agricultural indus
tries. Struggling to maintain profits despite decreased production 
and falling sales, managers faced two alternatives: raising prices 
or cutting manufacturing costs. They chose the latter option. 
Labor, as a major cost item, did not escape the pressure for 
economy; the need to cut costs heightened interest in measures 
aimed at improving labor efficiency.27 

These developments coincided with the emergence of industrial 
engineering as a separate function at Du Pont. In 1928, an "Indus
trial Engineering Division" (IED) was formed within Du Pont's 
Engineering Department to wage what one official termed a 
"continuous struggle to reduce operating costs."28 The compa
ny's hard fortunes during the depression years of the 1930s gave 
added impetus to cost-reduction efforts; indeed, Du Pont's Exec
utive Committee advised departmental managers to give full 
attention to "perfecting the efficiency of their operations, by 
intensive study of manufacturing processes, elimination of waste, 
discard of superfluous practices, development of labor-saving 
devices, substitution of mechanical for manual operations, and 
other means of reducing costs. "29 The IED quickly moved to the 
vanguard in coordinating cost-reduction and efficiency work 
within the company. 

The rapid growth of the IED offers a good measure of the 
interest Du Pont management took in its work. From a staff of 
twenty-eight engineers in 1928, its ranks swelled to over 200 by 
1940, and to some 500 six years later. The IED's engineers specialized 
in every aspect of production, including chemical processes, 
materials handling, packaging, waste recovery, water filtration, 
power conservation, instrumentation, maintenance, lubrication, 
equipment development, and plant design.30 Its ranks also in
cluded engineers, trained in such techniques of scientific manage
ment as time and motion study, wage incentives, and job analysis, 
whose efforts were directed at making "continuing studies . . . 
which should result in . . . more effective use of manpower. "31 

The techniques applied by industrial engineers who were con
cerned with labor efficiency dovetailed with managers' perceived 
need for "fair standards of productivity to be expected of employ
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ees."32 As one company executive observed, among the respon
sibilities facing management was that of "making certain that our 
working force produces a fair day's work for a fair day's pay under 
good operating conditions."33 Increasingly, however, managers 
asserted that the diversified and varied nature of Du Pont's pro
duction made it much harder to be sure that workers were 
performing efficiently. One manager, whose plant turned out over 
3,000 separate products, stated that while he once felt confident 
"that he knew what a day's work was and that his operators were 
effectively busy," he now believed that "it is impossible for him 
and his supervisors to know the content of a day's work in a multi
product unit. "34 Company managers also believed that foremen 
and lower-level supervisors could not be relied upon to evaluate 
workers' performance. "The foreman doesn't know what a nor
mal work pace is," one official stated, since "he is expected to be 
judge and prosecutor at the same time; and he omits part of a job 
because he doesn't analyze it sufficiently."35 Another official 
stated the problem somewhat more pointedly: "The bodies are 
moving, but how effectively we don't know."36 This need to 
determine "how effectively the bodies were moving" led Du Pont 
managers to devote increased attention to scientific management 
from the 1930s onward. 

Work Measurement, Incentive Wages, and 
Labor Standards 

Initially, Du Pont's industrial engineers focused upon improv
ing the efficiency of chemical workers in production operations 
demanding a high degree of manual labor. They assumed that "the 
science of time and motion study" would "increase [chemical 
workers'] productive efficiency considerably. "37 Labor costs con
stituted a lower percentage of overall costs in chemical production 
than in the manufacture of rubber, automobiles, steel, and other 
products; however, in the production of many chemicals they 
remained high. In the "batch" operations, which typified the 
manufacture of small quantities of paints, dyes, resins, explo
sives, coated fabrics, and other specialized products, production 
remained highly labor intensive. Workers hauled and conveyed 
raw materials and semifinished products during processing; cleaned, 
repaired, adjusted, and set up equipment; and sorted and inspected 
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finished products. Finishing operations in the production of rayon, 
plastic, or cellophane articles also demanded considerable manual 
labor. Continuous-flow automatic (or nearly so) equipment was 
used for the high-volume processing of acids, ammonia, meth
anol, and other fluid chemical products. The force of workers 
needed to operate such equipment was small, but manual labor 
was still needed to handle ingredients, charge boilers with fuel, 
maintain equipment, and remove wastes and byproducts.38 

The application of scientific management techniques at a Du 
Pont plant began with a preliminary survey of its operations to 
"indicate the number of men in [each] building and what each one 
is doing and how they can best be handled to improve their work 
or become better fitted for it." Based on the survey, industrial 
engineers consolidated processes, rearranged the layout of work 
areas, installed materials handling equipment, and trimmed work 
crews.39 Engineers then made motion and time studies of workers 
in specific operations. To analyze motions, they utilized strobo
scopic, micromotion, and memo-motion (time-lapse) photography, 
and the chronocyclegraph, in which flashlight bulbs were fastened 
to a worker's wrists and long-exposure photographs were taken to 
create "light patterns" tracing the movements followed in per
forming a task. While Du Pont engineers relied on the traditional 
stopwatch to make time studies, they also consulted published 
tables of predetermined standard time values for basic motion 
elements. Using such tables, they simply "synthesized" the time 
values of individual elements to obtain the net time for a task.40 

The net time, along with any allowances for fatigue or difficult 
working conditions, established the "standard time" for an opera
tion; a standard or "normal" production level was also defined. 
Together, they comprised the "job standard," in which, barring 
unusual conditions, workers were expected to achieve normal 
levels of production. Engineers also defined a "100 percent effec
tive point," a theoretical maximum limit that only the best 
workers could achieve. Workers were rated in terms of their 
efficiency: if thejob standard for an operation was 500 pounds in 
four hours and a worker produced 250 pounds, he or she was rated 
50 percent efficient.41 

Thejob standards and ratings served as the basis for incentive 
wages designed to stimulate employees to become "more efficient 
and better operators." Encouraged by news of the satisfactory 
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results obtained in plants that had installed incentive plans during 
the 1920s, officials in other Du Pont departments and subsidiaries 
increasingly became interested in placing their production em
ployees under an incentive wage plan. By 1938, at least thirty 
plants had installed such plans, covering 9,400, or 27 percent, of 
the company's 34,000 hourly employees. Coverage ranged from 
three percent of the work force at some plants, to as much as 90 
percent at others.42 

Du Pont's wage incentive plans took various forms. At least 
three plants installed the Bedaux Company's system. While gen
erally good results were reported with the Bedaux System, it 
contained some undesirable features that limited its wider use 
within the company. Du Pont managers objected to the Bedaux 
consultants' "insistence on their plan being worked in, even if 
some of it does not fit," while the sizable expenditure required to 
install the system — over $200,000 in some cases — dissuaded other 
plants from applying it.43 A few plants used a similar though 
cheaper plan, the "KIM System," named for the three engineers 
(King, Irvin, and MacLachan) who developed it.44 Another alter
native—and the one most widely pursued at Du Pont—was for 
industrial engineers to study existing systems, both within and 
outside the company, and then to borrow liberally from them to 
create an "in-house" version tailored to the conditions of a partic
ular plant. Ammonia Department officials, for example, sent an 
industrial engineer to the Dye Works to "skim off as much of the 
cream as we can" about the Bedaux System, rather than hire 
Bedaux consultants to install it at its plants.45 

Though they differed in detail, all of the incentive plans shared a 
common principle: employees earned "extra wages for extra ef
fort" based upon their ability to meet or exceed the standard 
established for their job.46 Typically, an employee began earning a 
bonus when he or she attained a 75 percent efficiency rating. Loren 
I. King, the IED's "Wage Incentive Consultant," described how 
such a plan covered workers who soldered wires at one plant: 

We . .  . set a rate for each bunch of wires to be soldered say 15 
minutes and set the normal at 20 minutes giving the operators 5 
minutes in which to make a bonus. Penalty values are set up just 
as are bonuses set up. If an employee fails to do his job in the 
normal time or fails his duty altogether he is penalized.47 
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The amount of the bonus decreased as the worker's output rose 
above the standard. The advantage, as one observer noted, was 
that "the required increase in production is greater than the 
attainable increase in pay, so that the company shares in the gains 
of a man's increased output and the labor cost per piece declines as 
the pay goes up. "48 

Initially, most incentive wage applications covered only pro
duction workers whose duties required considerable hand work. 
At some plants, however, engineers devised plans for operators of 
continuous-flow equipment, whose duties were more "mental," 
such as taking readings from instruments or adjusting dials that 
regulated temperature, pressure, and other variables. The plans 
set standards for accuracy in monitoring instruments and control
ling process variables, for conserving power, water, and materials, 
and for attaining predetermined levels of quality and yield. Such a 
plan was installed at the Belle Plant in West Virginia, which 
manufactured ammonia and antifreeze. As the industrial engineer 
who developed the incentive plan recalled, 

Usually if [an] operator was watching a chart, for example a 
temperature chart, [a] pressure chart, and so forth, the basic 
approach would be how accurately, how closely did he control 
the temperature, which was critical to the operation of course, 
or the pressure. And some of the operators were far more adept 
at this than others and it showed up in the performance of the 
operation. 

Operators who met or exceeded the standards received bonuses; 
those who did not were penalized.49 

The efforts of industrial engineers to study jobs and to place 
workers under incentive plans produced mixed reactions among 
Du Pont employees. Some workers opposed such efforts. A 
carpenter at the Dye Works, for example, recalled he "told the 
management plain" that the "B-Doe" would "make a man run on 
one of these rip saws, buzz saws, Lord knows, maybe he'd cut his 
damned hand off." Management considered his protests, but 
"they still installed it and run it for quite a while. "50 Similarly, the 
former manager of the Belle Plant stated that "the men were 
suspicious" during time studies, refusing to answer questions 
about their work.51 The caption of a cartoon published in one 
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plant's employee magazine, showing a stopwatch and a clipboard, 
was pointed: identifying time study engineers as "the enemy of all 
piece workers," it asserted that "they never lie boys."52 

Workers also complained about job standards and incentive 
wages. Works Councils (Du Pont's employee representation plan) 
at several plants asserted that workers "[did] not understand" the 
incentives and could not "calculate at least approximately their 
current earnings."53 Some employees of the Dye Works were 
"kicking" over the Bedaux System, a foreman reported, because 
"they are not getting their rate of which they are right," and 
because the plant penalized them for mistakes by "cutting their 
rates or taking their Bonus away."54 The "Employes Mutual 
Association" (an independent union) at the Ilion Plant of Du 
Pont's Remington Arms subsidiary wrote Lammot du Pont about 
"excessively tight" job standards, which forced operators "to 
work at a speed that not only is detrimental to the safety rules of 
the plant but also to the health and good will of the employees." 
Remington officials sent industrial engineers to Ilion to review the 
standards and resolve the situation.55 

On the other hand, while employees may not have been wholly 
pleased by their job standards or incentive plan, many apparently 
welcomed the opportunity to earn extra money. The Dye Works 
carpenter who initially opposed the Bedaux System, for example, 
nevertheless praised management for being "always liberal enough 
to set a price that'd give you the time to do it" (i.e., to make a 
bonus). As he recalled, many employees also learned how to turn 
the system to their own advantage: "[The Company would] put a 
price on [a job] and maybe two or three fellows would have to 
work on [it] and . . . naturally they'd talk among themselves and 
find out what was the best way to do it in which you could make 
more money." Evidence suggests that many Dye Works employ
ees learned "the best way to do" their jobs to earn more money: by 
the 1950s, workers covered by the Bedaux System were receiving, 
on average, $688 per year over their regular base pay.56 At some 
locations, employees whose work was not covered under an 
incentive plan protested such "discrimination," demanding that 
they be given an opportunity to add to their earnings. The 
Grasselli Chemicals Department, for example, citing "continued 
requests for extension of the [Wage Incentive] System to now 
uncovered operations," reported that it was "being extended as 
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fast as accurate studies and evaluations can be made." Similarly, in 
response to numerous requests, in 1939 the Dye Works began 
placing maintenance, craft, shipping, clerical, and laboratory 
employees under the Bedaux System; by 1955, the plan covered 99 
percent of the work force.57 

If workers were divided over wage incentive plans, so too were 
company managers. Some managers asserted that incentives were 
necessary to insure that workers give their full effort to keeping 
output levels high. Other departments reported that industrial 
engineers' efforts had produced huge savings and gains in produc
tivity. The Grasselli Chemicals Department, for example, stated 
that its expenditure of $141,500 on time studies and incentive 
wages had resulted in savings of nearly $850,000. The Organic 
Chemicals Department claimed that the Bedaux System had 
caused productivity to increase nearly 31 percent while labor costs 
fell from $3.47 to $2.81 per pound.58 

These sanguine opinions, however, were not held unanimously 
within the company. By the late 1930s, many departments were 
cutting back or eliminating their incentive plans due to employee 
dissatisfaction, soaring labor costs, failure to achieve prior levels 
of quality and output, and the work of administering the plans. 
The former manager of the Belle Plant, for example, recalled that 
its plan "became . . . burdensome to the local financial people, 
the control people, the payroll [people]." When the decision was 
made to abandon it, he said, "a lot of [them] sighed a sigh of 
relief." At the Dye Works, management realized that the full-scale 
extension of the Bedaux System had backfired: clerks objected to 
the extra paperwork needed to compute payrolls, supervisors 
found inflated reports of work done, and labor costs rose so high 
that German and Japanese dye manufacturers undercut the prices 
of its products. The local union, however, rejected proposals to 
write the system out of its contract until management granted an 
increase in base rates to "buy out" the plan.59 

By the 1940s, despite the belief that "fundamentally, there is 
nothing wrong with [this] system of payment," the trend at Du 
Pont was running "toward lessening the number of employees paid 
on wage incentives."60 Some plants changed to "Good Perfor
mance" plans, under which groups of workers shared monthly 
bonuses based on output and quality. Others gradually phased out 
incentives altogether. At the rayon plants, for example, operators 
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who reached maximum levels of efficiency "were changed to a 
straight hourly rate with practically no loss of earning." By 
the early 1950s, only a few plants still retained incentive wage 
plans.61 

While company managers abandoned incentives, they regarded 
time study and job standards as essential tools for controlling 
labor. "Labor measurement based on time study," stated one 
supervisor, "is a pre-requisite when planning for the effective use 
of labor. "62 Only "the organized analysis of work," another 
official asserted, would give management "the necessary elements 
of control. "63 By the 1940s, most Du Pont plants formed "Meth
ods and Standards Sections," staffed by industrial engineers, to 
develop information and controls to assist managers in planning 
production. Using techniques derived from scientific manage
ment, these industrial engineers "place[d] the management of 
[labor] on a truly business basis."64 

Methods engineers conducted a continuous program of job 
analysis in the plant, studying the work of production workers 
and also of "indirect labor" such as maintenance, construction, 
laboratory, warehouse, shipping, and clerical employees. They 
made time and motion studies of jobs to determine standard time 
values for each operation and to see that proper methods were 
being followed. Engineers also set labor standards for each job, 
establishing "the content of a fair day's work, or what should 
normally be expected from each individual for his day's pay. "65 

This ongoing job analysis program was only one of the duties 
performed by the Methods and Standards sections. Another was 
the preparation of written work plans. Supervisors and foremen 
sent all work orders to the section, where analysts converted them 
into detailed plans before jobs were begun. An industrial engineer 
described the process: 

The analyst studies the job first. He determines the best meth
ods, tools, materials, safety requirements, and standards for 
manpower (by using standard time data). He writes store tickets 
for needed material. He prepares work sketches or photographs 
to assist foremen . . . and workers in visualizing the work. 
[The] result . .  . is a completely analyzed job written in clear, 
concise form.66 
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This work plan established the "standard practice" for the job — 
defined as "a carefully thought out, officially approved method of 
performing a function. "67 Such a work plan, asserted one methods 
engineer, would "cause each operation to be performed in a 
stipulated manner at a designated time for an acceptable cost," 
enabling management to plan production more effectively.68 More
over, if this work plan was " 'religiously' adhered to," a Methods 
and Standards manual promised, it would reduce "the good 
operation to a habit or routine [and release] the full faculties of 
management to be directed along other paths of progress."69 

Du Pont managers relied on labor standards and work plans 
developed by Methods and Standards Sections to estimate work 
loads and to schedule crews. "Job methods planning," one analyst 
stated, gave managers "a measurement tool . .  . to calculate the 
labor required for anyjob. "70 It also provided them with a tool for 
evaluating workers' performance. Supervisors could compare the 
job standard and work plan with the actual time of the job and the 
methods followed to measure how well workers performed the 
task. Labor standards, a methods engineer stated, formed "a 
common unit of measurement, understood by management and 
labor," which provided "a reliable means of objectively measur
ing . . . performance."71 Standards were also used to rate jobs to 
determine payment differentials and to establish job promotion 
ladders based on the relative difficulty of different tasks.72 Be
cause each standard represented a specific output of an individual 
product, managers also utilized standards as administrative tools 
for production control. Based on forecasts of anticipated sales and 
orders, they estimated the volume of production, scheduled equip
ment utilization, predicted the labor costs of different products, 
and monitored inventories. At the end of the period, they com
pared actual production with the estimates to determine the causes 
of delays and overruns. Standards were also used for allocating 
labor and overhead costs among various products. "The use of 
[labor] measurement data," stated one engineer, "takes the ele
ments of guesswork out of many of the problems . . . which 
management is called upon to evaluate. "73 

In addition to developing labor standards and preparing work 
plans, Du Pont's Methods and Standards sections engineers over
saw one other element of the company's efficiency efforts: its 
"Work Simplification" program. Developed by Allan Mogenson, 
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an editor of Factory Magazine who was retained by the IED as a 
parttime consultant during the 1930s, work simplification was a 
training program designed to "[tap] the available brains in the 
plant for their constructive ideas. "74 Methods engineers delivered 
classroom lectures to groups of foreman and workers on basic 
principles of motion economy, instructing them how "to develop 
time and labor savings methods and to put that thinking into 
operation." The trainees then went back to their work sites, 
where, under an instructor's supervision, they identified jobs 
needing study and improvement. The trainee broke the job down 
into its constituent elements; prepared a written description for 
each element; plotted the job on process flow or work distribution 
charts; questioned how individual elements might be eliminated, 
simplified, or combined; and then implemented the improved 
method.75 IED representatives stated that work simplification 
produced significant cost reductions, reduced the need for more 
sophisticated forms of job analysis, and fostered a "cooperative 
approach" to improving work methods. Moreover, they asserted, 
it would be "easier to sell" workers on the need to change their 
methods, since decisions about such changes would be based on 
"facts, not opinions" and made by workers themselves.76 

From the 1920s to the 1950s, industrial engineers at Du Pont 
developed and implemented a variety of techniques, derived from 
scientific management, to provide managers with data for reduc
ing production costs and controlling labor. "Those responsible for 
production," wrote a senior supervisor of one Methods and 
Standards Section, now "had available [to them] information, 
validated by established facts, on which to base their decisions. "77 

In short, Du Pont engineers effectively "Taylorized" the work
place. 

The Broader Context: Industrial Relations at Du Pont 

These efforts to apply techniques of scientific management to 
cut costs and enhance managerial control should be considered 
within the broader context of Du Pont's industrial relations envi
ronment. As early as the early 1930s, Du Pont officials launched a 
none-too-subtle effort "to create an atmosphere of understand
ing . . . which will permit management to make and carry out 
those decisions which must be made if we are to operate sue
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cessfully." During the 1930s and 1940s, this campaign relied on 
plant and companywide employee magazines, leaflets, films, 
posters, and lectures.78 In 1950, the company began a broader, 
more ambitious effort—its "HOBSO" ("How Our Business Sys
tem Operates") program, in which workers received classroom 
training on the American system of free enterprise. By 1953, over 
80,000 employees had attended HOBSO sessions.79 Among the 
messages employees received through such forums was the need 
to lower costs, maintain quality, and increase productivity. Du 
Pont held out the promise of job security, longer service, and 
"better living" (also the title of its company employees' magazine) 
in exchange for "more work, better work, and more continuous 
work" from employees.80 The alternative was stated implicitly or 
even explicitly: as one worker recalled being told, "If we didn't 
modernize we couldn't compete with other companies and it 
would mean all our jobs."81 

These actions helped to create a climate for efficiency within the 
company. Moreover, from the 1920s through the 1950s, one essen
tial fact distinguished Du Pont's overall employee relations envi
ronment: unions never mounted a serious challenge to manage
ment. Although various national unions, including the CIO, 
District 50 of the United Mine Workers, the Textile Workers 
Union of America, and the International Chemical Workers Union, 
at different times waged vigorous campaigns to organize Du Pont 
employees, they never represented more than eleven percent of the 
company's eligible work force. Instead, until 1937 most employ
ees were represented by Works Councils, and thereafter by their 
successor organizations, independent plant unions (in most cases 
the break between the two amounted to little more than a name 
change). The Works Councils were dominated by the company, 
which actively resisted any efforts by representatives to hold 
meetings off plant property or to join their colleagues in other 
plants. With few exceptions, the independent unions were poorly 
financed, waged few strikes, and gained few concessions from 
plant managers. Although some independents tried to federate for 
greater strength, Du Pont's policy of local bargaining blocked 
their efforts; the company was never forced to negotiate at the 
corporate level.82 

For its part, Du Pont management took a tough and unyielding 
stance towards unions, whether national or independent. Company 
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managers refused to cede any authority over production. They 
denied unions any voice in setting work rules and output quotas, 
evaluating jobs, developing labor standards, and determining 
work schedules; they also refused to link wage hikes to produc
tivity increases.83 In the early 1950s, senior executives reassessed 
Du Pont's policy vis-a-vis unionism; the result was a shift from a 
preference for independent unions, to a goal of eliminating exist
ing unions and maintaining, at all costs, the nonunion status of the 
company's unorganized plants. The Employee Relations Depart
ment conducted industrial relations training seminars for manag
ers, sent specialists on "fire-fighting" visits to plants to head off 
any labor problems, and prepared wage surveys so that depart
ments could time increases to defeat organizing efforts. At the 
same time, managers sought to reduce interest in unionism by 
cultivating workers' loyalty to the firm. The company paid high 
wage scales (at or above local going rates for comparable work) 
and offered a full package of benefits, including pensions, disabil
ity wages, vacations, termination allowances, group life, acci
dent, and health insurance, and a thrift program. Managers used 
safety contests, recreational programs, plant tours, and other 
occasions to continually reiterate the theme that mutual interests 
linked managers and workers. These efforts had dramatic results: 
the percentage of unionized workers fell from 94 percent in 1946 to 
66 percent by i960, while none of the twenty-five new plants built 
by Du Pont during the same period •was successfully organized.84 

From management's perspective, most workers responded fa
vorably to the company's efforts to improve their efficiency. The 
director of Du Pont's Employee Relations Department, Emile du 
Pont, maintained that the effort to educate workers led them to 
work more efficiently, lessened their resistance to technological 
change, and caused productivity to increase.85 Indeed, levels of 
output per man-hour rose by 165 percent while labor costs rose 
only 12 percent from 1939 to 1955, suggesting that many workers 
had become more efficient.86 

Generalizing about how workers responded to the efforts of 
industrial engineers to install scientific management at Du Pont is 
made difficult by the size of the work force and the virtual absence 
of employee records (most independent unions, for example, did 
not maintain files). The available evidence, however, indicates that 
at least some workers responded negatively —and even aggres
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sively—to industrial engineers' attempts to alter their jobs. Even 
if management was unwilling to negotiate, workers persisted in 
making wage incentives, work loads, job evaluations, and other 
job-related concerns the focus of union organizing efforts and 
grievance sessions. Indeed, as recently as 1988, an internal compa
ny memorandum on unionism voiced concern over increased 
"militancy and opposition to management initiatives around the 
issues of Operational] Effectiveness], wage increases . . . and 
productivity improvements. "87 

If the surviving evidence of one unauthorized work stoppage is 
any indication, workers were willing to take shop floor actions to 
protest changes in their jobs. In 1946, some 150 operators at the 
Seaford, Delaware, nylon plant left their stations and went to the 
cafeteria to protest their increased duties resulting from a recent 
analysis of their jobs. They were required to tend twice as many 
machines, but at the same wages as before. The workers com
plained that they had "too many machines to run"; while they 
"agreed that they could do the work," they refused to do so unless 
management increased their wages. The standoff was brief (last
ing only a few hours) and production never stopped; foremen of 
the affected sections ran the machines.88 But the incident demon
strated that at least some workers were unwilling to accede silently 
to unilateral efforts by management to alter their work. The 
available records shed no light on whether workers engaged in 
day-to-day actions to maintain some element of control over their 
work. In his study of operators in an automated chemical factory 
in New Jersey, David Halle found that workers "[became] well 
versed in concealing information and practices [about their jobs] 
from management so as to manipulate them."89 Presumably, at 
least some Du Pont workers responded in similar fashion to the 
efforts of industrial engineers to "Taylorize" the workplace. 

Conclusion 

Addressing a group of supervisors and employees at the Dye 
Works in 1919, Du Pont Company president Irene"e du Pont 
denounced as "fallacious" the notion that workers served their 
interests when they restricted output. Instead, he maintained, 
workers should adopt "the principle of 'all-pull-together' [to] 
produce as efficiently as possible." The key, he said, was for 
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"every employee [to become] a unit in the brain of the company." 
Lest anyone gain a misguided notion of what he meant, however, 
he quickly elaborated on this comment: 

I do not mean by this that a skilled mechanic ought to try to 
work out some complicated chemical reaction. . .  . We want 
thought applied where it will do the most good. Intelligent 
following of detailed instructions worked out by the chemists 
and technicians will yield astounding results in this extraordi
nary complex manufacture. That is: if experience shows that a 
certain material should be boiled ten minutes, boil it exactly ten 
minutes—not nine or eleven. If a charge should require 1,000 
pounds of caustic, put in 1,000 pounds and not 950 and put it in 
just when instructions require that it should be put in.90 

The worker's role in production was limited to carrying out 
accurately the instructions of superiors. 

Irenee's remarks echoed those of Frederick W. Taylor. Here was 
the substitution of scientific knowledge for the judgment of the 
workmen. Here, too, was the task set forth for industrial engineers: 
reducing workers'jobs to a set of "detailed instructions," which they 
would be given by supervisors and told to execute. From first to 
last, Du Pont's industrial engineers sought to achieve that objective. 
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