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Abstract. In 1929 the newly-reorganized Rockefeller Foundation funded the work of a cross-
disciplinary group at Harvard University called the Committee on Industrial Physiology (CIP).
The committee’s research and pedagogical work was oriented towards different things for

different members of the alliance. The CIP program included a research component in the
Harvard Fatigue Laboratory and Elton May’s interpretation of the Hawthorne Studies; a
pedagogical aspect as part of Wallace Donham’s curriculum for Harvard Business School; and

Lawrence Henderson’s work with the Harvard Pareto Circle, his course Sociology 23, and the
HarvardSocietyofFellows.Thekeyactorswithin theCIPalliance shared a concernwith training
men for elite careers in government service, business leadership, and academic prominence. But

the first communications between the CIP and the Rockefeller Foundation did not emphasize
training in humanbiology. Instead, theCIPpresented itself as a coordinating body thatwould be
able toorganizeall thevariedworkgoingonatHarvardthatdidnotfiteasily intoonedepartment,
and it was on this basis that the CIP became legible to the President of Harvard, A. Lawrence

Lowell, and toRockefeller’sDivisionofSocialSciences.Themembersof theCIPallianceused the
term human biology for this project of research, training and institutional coordination.

Keywords: Lawrence Henderson, Elton Mayo, Wallace Donham, A. Lawrence Lowell,
Harvard University, Rockefeller Foundation, Human biology, Equilibrium, System,

Organizational revolution

In moving from smaller to larger and more elaborate units of economic activity, in-

creased proportions of employees are drawn into co-ordinating and managing. Man-
agerial and professional employees and office workers of varied sorts – floorwalkers,
foremen, office managers – are needed; people to whom subordinates report, and who
in turn report to superiors, are links in chains of power and obedience, co-ordinating

and supervising other occupational experiences, functions and skills.
C. Wright Mills (1951)

Some dozen years ago, Professor Mayo’s Department of Industrial Research and the

Fatigue Laboratory were established in the Business School. These two undertakings
are correlated. They collaborated in the study ofmen in everyday life, thus contributing
to what may be described as human biology.

C. Wallace Donham, Dean of Harvard Business School 1919–1942 (1945)
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‘‘Intelligent Solutions’’

In 1946, George ‘‘Elton’’ Mayo, Professor of Industrial Management at
Harvard Business School, prepared an introductory lecture for a course
on Human Relations in Industry. Mayo’s lecture is in some sense a
retrospective of the work of the Committee on Industrial Physiology, an
ad-hoc group at Harvard that supported the work of Mayo’s Haw-
thorne Studies, Lawrence Henderson’s Fatigue Laboratory, and a
shifting roster of other projects between 1930 and 1939.

Mayo’s lecture captures several of the important perspectives that he
brought to the work of the Committee, namely; the importance of
synthesis, equilibrium, the interaction between parts and wholes, and
the indivisibility of social and biological phenomena. Observing at the
beginning of his lecture notes that…‘‘in any given moment in the history
of scientific development, there tends to be a ruling idea that determines
the direction of many inquiries,’’ Mayo described how ‘‘Fifty years ago
the ruling idea in science was analysis-.’’ That is, science had achieved
much by breaking phenomena down to their component parts. In
physics, chemistry, biology, and psychology, analysis had paid out high
dividends. But, he cautioned, ‘‘There was one grave defect in all these
theories.’’ Analysis could not explain the difference in structure and
function of all the subunits of a functioning whole, and it could not
conceive of a phenomenon that behaved in a dynamic and responsive
way over time, what he called ‘‘the integrity of response of the system.’’
After outlining the role of equilibrium in chemistry and biology, Mayo
turned to the social sciences.

Now the social aspects of equilibrium. This presents greater diffi-
culty, for in this area we cannot take for granted an almost auto-
matic adjustment to the process of living, as we can in the case of
the physical organism. A useful analogy may nevertheless be made
between the human body and a social group. The internal system of
the organism is arranged to adapt as a unit involuntarily; equilib-
rium is maintained by physiological balances. The social equilib-
rium has not thus been contrived for us. But in primitive cultures,
taboos and traditions function almost as a species of vegetative
nervous system. Modern culture with its loss of routine and em-
phasis on intelligent adaptability, is in a position analogous to that
of an organism that has lost its vegetative nervous system. Our
society therefore is compelled to find intelligent solutions for every
separate problem when faced with change. (Mayo, 1946)
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A social group for Mayo was a system tending towards equilibrium.
Modern social groups and biological organisms were different in that
modern societies lacked the equivalent of an automatic physiological or
instinctual response to stimuli. Primitive and traditional societies had
this characteristic, but it had been lost in the last century in the West due
to industrialization and atomized urban life. In the absence of its
‘‘vegetative nervous system,’’ society is forced to look to ‘‘intelligent
solutions for every separate problem when faced with change.’’

What follows is an account of the ‘‘intelligent solutions’’ that Mayo
and the members of the Committee on Industrial Physiology proposed
in their communications with the Rockefeller Foundation and with
the administration of Harvard University as the fortunes of the
Committee rose and fell over the course of the 1930s. This is a story
about the formation and maintenance of alliances within and between
specific organizations carrying out scientific research work, philan-
thropy, university administration, and the management of industrial
firms. These organizations became intelligible to each other and en-
tered into alliances on the basis of the similarities that had developed
in the ways they each carried out their own lines of work. Specifically,
the style of research work being carried out through the Committee on
Industrial Physiology were asking questions and using tools and
techniques that seemed like good ways of going about organizing a
line of work to its funders in Rockefeller and its allies in Harvard. At
the same time, Rockefeller and Harvard were confronting organiza-
tional and administrative problems of their own, and were reforming
their institutional practices according to a particular style of ra-
tionalization. The Committee’s alliances that allowed it to carry out its
work depended on the mutually recognizable styles of work and kinds
of rationalization that were going on at the same time within the
institutions of its audiences in Rockefeller and Harvard. The Com-
mittee on Industrial Physiology (hereafter the CIP) provided the fi-
nancial and institutional support necessary for the work of the
Harvard Fatigue Laboratory, the large-scale industrial sociology
project of the Hawthorne Studies, and W. Lloyd Warner’s ‘‘Yankee
City’’ study of Newburyport, Connecticut (Trahair, 2005). The CIP
was also imbricated in the development of the case-study system of
education at Harvard Business School, the Harvard Society of Fel-
lows, and the interstitial ‘‘Harvard Paretans’’ under the CIP’s Lawr-
ence Henderson (Heyl, 1968; Isaac, 2012).
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Institutional Rationalization and the Managerial Revolution

According to Garland Allen ‘‘the metamorphosis of mechanistic into
holistic materialism observed in biology from the 1920s onwards was
paralleled by a similar metamorphosis in society at large’’ (Allen, 1975, p.
109). The institutional metamorphosis Allen refers to a profound orga-
nizational and institutional shift took place in the field of American
business between the 1880s and 1920s that hadwidespread effects on other
areas ofAmerican life such as education and philanthropy. These reforms
in turn conditioned the funding and organization of scientific research.

Starting with textiles and railroads, and extending into heavy industry,
manufacturing, and finance, the landscape of modestly sized en-
trepreneurial family companies increasinglybecamepopulatedby largeand
multi-unit managerial corporations (Chandler, 1977). The proliferation of
the large multi-unit form, with its internally segmented labor force, devel-
oped alongside what has come to be called ‘‘the managerial revolution’’ in
the administrative practices of those institutions (Yates, 1993).

Firms grew larger as part of a strategy of competition based on
market share (Edwards, 1979). Partially they did this by adopting the
multidivisional form and by changing their work process. At the same
time, some of the physical sites of the labor process (i.e. factories and
foundries) grew as well. Late Nineteenth-century steel plants like those
at Lakawanna Iron and Steel employed 3,000 workers under one roof.
By 1924, the Ford River Rouge plant employed 68,000, the largest
single-site employer in the United States, and probably in the world at
that time (Nelson, 1996).

As firms grew, they encountered diseconomies of scale which pre-
vented further growth. In particular, problems of communication and
coordination between the different parts of a supply chain, and between
the lower and upper levels of management became pressing problems
(Fligstein, 1993). Safety concerns due to failures of coordination on the
shop floor and in the rail yard grew (Beniger, 1986). The growth of firms
had multiplied their number of parts and a new set of problems emerged
regarding how to make those parts work together smoothly.

Joseph Litterer (1963) characterized one mode of solving these co-
ordination problems within the firm as ‘systematic management.’ Sys-
tematic management shares some features with scientific management
(also known as Taylorism), in that both were rationalizing approaches
to institutions within an organization. The main differences were in the
fact that while scientific management sought greater control of the work
process by separating planning from execution and by decomposing
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labor practices into smaller and more routinized tasks, systematic
management was primarily aimed at rationalizing the supervision of the
labor process, through developing standardized ways of performing
managerial duties, but also by optimizing the recording, communica-
tion, storage, and retrieval of information within the firm (Braverman,
1998). The wider use of the vertical hanging file system, the typewriter,
the mimeograph, and the internally-circulated memorandum corre-
sponded to big firms grappling with the problems of communication
and control. Already existing methods of keeping financial records like
cost accounting and financial accounting became more widely practiced.
At this time firms like DuPont and the Illinois Central Railroad adopted
new forms of visual representation of organizational data like perfor-
mance graphs and the Gantt Chart (Yates, 1993).

Increased size, the multi-unit form, and decomposing the work
process into sub-tasks were all strategies consistent with a particular
kind of institutional rationalization. Max Weber called it zweckra-
tionalität, decision-making based on calculation and oriented towards
bringing means and ends into a tighter relationship. In other words,
increasing efficiency, getting more output from fewer or less inputs, and
making things work more smoothly and predictably (Weber, 2009).
Rationalization in early 20th-century firms was a set of approaches to
solving problems, and not an inevitable outcome or a phenomenon
affecting the whole of U.S. society at once. While some institutions
underwent rationalization at this time, others did not. (Fligstein, 1985).

The process of rationalization occurring in the management of data
and records under systematic management was oriented towards solving
problems of coordination. It streamlined relationships between things
by removing extraneous parts, or optimized processes by selecting and
supporting the best functioning parts of that process (Gerson in Ack-
erman, 2007, pp. 193–220).

During this period of intense organizational and institutional ra-
tionalization (roughly 1890–1920) the multi-unit corporate form spread
to become the structurally dominant organizational form among U.S.
business firms, and many other organizations outside of the business
world adopted it as well. Universities and philanthropic foundations are
two examples of organizations that did not necessarily have a strong
functional reason for adopting the form of the modern managerial
corporation, but there is nevertheless good evidence that they did so
anyway. By adopting the organizational forms of successful firms like
those in the steel industry and the railroads, research universities and
philanthropic foundations could stake a claim to the powerful norma-
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tive appeals of efficiency and professionalism (DiMaggio and Powell,
1983). Mimicry of organizational form implied the adoption of the
techniques and ideas associated with those forms. Organizational form in
the managerial revolution was not merely what departments were named
and divided up, but also who they reported to, and through what means.
A whole set of routines and established ways of doing things came with
the managerial form, such as use of secretarial pools, internal
memoranda, and carbon copied correspondences just to name a few.
Further, these ways of doing things came along with standards of what
counted as sound practices. Standards of evaluation of efficiency,
orderliness, and speed were part of the package of managerial structures
and institutions (Scott and Hart, 1990). American universities and phi-
lanthropic foundations took on the style of office work, record keeping,
and communications that had come to characterize more ‘‘outcome-
oriented’’ organizations, and this also meant that they were more likely to
ally themselves with projects carrying out work in similar ways.

Olivier Zunz made the point in Making America Corporate (1992)
that because large corporations grew to include so many areas of
American life ‘‘…their influence entered American life through a variety
of channels.’’ (p. 69) Education reform oriented towards secularization
and the support of scientific research was the highest priority of the
early philanthropists (Zunz, 2012). From 1900 to 1920, the managerial
revolution in American corporations also came to universities and
foundations. As part of their financial support of colleges and univer-
sities, Rockefeller’s General Education Board and the Carnegie Foun-
dation for the Advancement of Teaching pushed for the rationalization
of their administration, so that the use and management of foundation
funds might be more effectively monitored. Without the accompanying
new forms of financial accounting and management, foundation donors
would have no way of evaluating the effectiveness (and efficiency) of
their donations (Barrow, 1990).

A big reorganization of the Rockefeller Foundations under the su-
pervision of Raymond Fosdick began in 1928. The programs of the
Laura Spelman Rockefeller Memorial Fund, the General Education
Board, the International Education Board, and the Medical Education
Board were transferred to newly created Divisions. In 1929 a Division of
Social Sciences was created along with the Divisions of Natural Sci-
ences, Medical Sciences, and Humanities. Edmund Ezra Day, former
dean of the University of Michigan and future President of Cornell
University, was made Director of the Division of Social Sciences. The
Rockefeller reorganization reduced the power of the entrepreneurial
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‘‘barons’’ who had hitherto had final control over their programs, and
instituted a system of middle managers more compatible with contem-
porary managerial standards (Kohler, 1991).

Finally, university reforms increased the professionalization of aca-
demic training and specialization of academic research, which had the
effect increasing the number of fields and sub-disciplines within each
academic department. This in turn seemed to threaten the idea of the
unity of knowledge upon which many administrators thought the
institution of higher education depended. Harvard’s president
A. Lawrence Lowell expressed this concern in 1909: ‘‘We must construct
a new solidarity to replace that which is gone. The task before us is to
frame a system which, without sacrificing individual variation too much,
or neglecting the pursuit of different scholarly interests, shall produce an
intellectual and social cohesion.’’ (Lowell, 1909 in Reuben, 1996, p.
241). To this end Lowell introduced undergraduate concentration and
distribution requirements, and it was on the basis of this hoped for
‘‘system’’ that Lowell recognized the value of the incipient Committee
on Industrial Physiology.

The Committee on Industrial Physiology

The CIP was formed in the relationship between Elton Mayo and fellow
Harvard Business School professor Lawrence J. Henderson. Mayo had
been working at the Business School since 1926 and had acquired
support from the Laura Spelman Rockefeller Memorial Fund directed
towards the study of ‘‘Individual Industrial Efficiency.’’ Henderson had
just moved from the Medical School to the Business School and was in
the processes of re-orienting his research away from blood biochemistry
and towards the study of human physiology under conditions of exer-
tion or environmental stress. Mayo recalled the two of them becoming
friends and allies soon after meeting, and having long talks at Hen-
derson’s home about logic, the scientific method, and the irrationality of
human behavior (Gillespie, 1993, p. 118) Henderson and Mayo also
discovered their common concern with the state of the modern world:
they both believed that Western civilization was in danger of collapsing
into chaos and despotism (Trahair, 2005).

The actual creation of the Committee was proposed in a grant
application to the Rockefeller Foundation in 1929, and though its
membership changed over the ten years of its existence, it began with the
following members. Mayo and Henderson, along with Wallace Brett
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Donham, then the Dean of Harvard Business School, formed the core
of the Committee. Donham became an important organizational ally to
the Committee and to the idea of the Committee being part of an
endeavor called human biology. Also on the Committee at its founding
were David Edsall, the Dean of Harvard Medical School, and William
Morton Wheeler, Professor of Biology and Director of Harvard’s
Bussey Institution. Wheeler was chosen nominally because of his ex-
pertise in biology, but he and Henderson were old friends, and Hen-
derson credited Wheeler with introducing him to the sociological
writings of Vilfredo Pareto. David B. Dill, who ran the day-to-day
functioning of the Fatigue Lab, was often at committee meetings as
secretary.

The diverse work funded by the CIP (see below) were conceived of
and framed as being parts of one project, a project that Mayo, Hen-
derson, and Donham sometimes described as human biology. The
research work that constituted human biology was partially phys-
iological, partly sociological, and was an attempt to formulate a new
‘science of man’ in the interwar period that could articulate diverse aca-
demic disciplines from anthropology, physiology, medicine, sociology,
and business administration. The institutions of this research work, in the
laboratory, in the factory, and in the classroom, were successful because
they were articulated according to certain kinds of rationalization which
they shared with their important allies in university administrations, in
philanthropic foundations, and in corporate management. This shared
style of rationalization made these institutions legible to each other, and
facilitated the formation of alliances between them.

George Elton Mayo (1880–1949) was born in Adelaide, South Aus-
tralia, and trained there in philosophy and psychology after incomplete
medical studies in Edinburgh and London. He had worked at the
University of Pennsylvania’s Wharton School between 1923 and 1926,
when he then moved to Harvard Business School. The work for which
he was known in the 1930s was the Hawthorne Studies, sometimes
called the Hawthorne Experiments. This was a large-scale study of
‘‘human factors’’ in industrial sociology that tracked the productivity
and attitudes of cable assembly workers at the Western Electric Com-
pany’s Hawthorne Works in Cicero, Illinois, just outside Chicago’s
West Side. The Hawthorne Studies were one of the various projects
funded through the CIP.

Lawrence Joseph Henderson (1878–1942) was a polymathic figure at
Harvard. He was a Harvard AB, and trained in medicine at Harvard
and physiology at the University of Strasbourg. Henderson moved his
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research in biological chemistry away from the Medical School in 1926
and into Harvard Business School, where he ran his Fatigue Laboratory
from the basement of Baker Hall. In addition to his work at the Fatigue
Lab, Henderson ran a seminar on the sociology of Italian economist
Vilfredo Pareto, founded the Harvard Society of Fellows, and was in-
strumental in bringing the study of the history of science as a discipline
to Harvard. Henderson was a proud native New Englander, and several
of his close colleagues noted his imperious and abrasive personality
(Cannon, 2007; Homans, 1984, pp. 89–94).

Wallace Brett Donham (1877–1954) was Dean of Harvard Business
School from 1919 to his resignation in 1942. Donham was a product of
Harvard College, Harvard Law School, a vice-President of Boston’s Old
Colony Trust Company, and a friend and confidant of Harvard’s Pre-
sident A. Lawrence Lowell. He embraced and supported Mayo’s work
on ‘‘the human factor’’ in business and industry, and extended the use of
a case-based system of instruction at the Business School (Elisséeff,
1955; Trahair, 2005).

The grant proposal to the Rockefeller Foundation that made the CIP
possible was an ambitious request for almost $3 million of capitaliza-
tion, and $94,500 a year, for ten years, for projects in the Medical
School, Business School, and School of Public Health. Walter Cannon’s
work on physiology, Stanley Cobb’s neurosurgery, and Charles Macfie
Campbell’s work at Boston Psychopathic Hospital were all mentioned
as potential recipients of these monies.

In an April 1929 letter to Edmund Day, Director of the Division of
Social Science at Rockefeller, Dean of Harvard Medical School David
Edsall described the growing complexities and interdependencies of the
fields that the different schools and departments of Harvard study, as
well as the increasing complexities of the schools and departments
themselves. He stated that the work of the Business School was essential
to the best development of the Medical School and the School of Public
Health, and that the Engineering School and the School of Public
Health were becoming more and more related to one another through
their parallel work in the ‘‘psychological or psychiatric aspects’’ of
problems of industry. In concluding his point Edsall suggested that

I have looked upon the whole problem as one that cannot be put
successfully under the Medical School, the School of Public Health,
the Business School, the Engineering School, or any other part of
the University alone, and, therefore, a matter that cannot well be
operated under any on Faculty but could be much better handled
by a separate committee with perhaps an individual acting as the
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coordinating factor, so as to ring them more closely into relation
with the work that Dr. Henderson and his associates are doing is
properly under an autonomous committee, reporting directly to the
Corporation rather than to any Faculty. Were it that work alone, it
would be more difficult to justify the continuance of such an au-
tonomous committee, but even then it seems to be justified because
it involves the Business School, the Medical School, and School of
Public Health to have that work carried out effectively as it has
been going on and will continue. (Edsall to Day, April 16, 1929.
Folder 4069, box 342, series 200, Rockefeller Foundation Records,
Projects, R.G. 1.1, Rockefeller Archive Center, Sleepy Hollow,
New York (hereafter designated RAC))

Edsall had been working on medical aspects of industrial hygiene at
Harvard since the the 1910s, and he had assisted Lawrence Henderson
in getting his laboratory of physical chemistry established at the Med-
ical School in 1920 (Sellers, 1997). Edsall’s part of the proposal for a
third research group focussing on psychiatric and public health aspects
of industrial problems, to be carried out at the Medical School and the
School of Public Health, was not approved. Raymond Fosdick’s plan
for a five division structure within Rockefeller’s programs had separated
medicine out from the social and natural sciences (Kohler, 1991, p. 243),
and although the physiology of fatigue, it seems, was sufficiently re-
levant to the social sciences for the Fatigue Lab to exist within that
division, Edsall’s plans for medicine to be a part of this package was
not. (CIP Staff Conference records. April 4th, 1930, folder 4069, box
342, Series 200 R.G. 1.1., RAC)

The grant approval’s project title page was Harvard University –
Industrial Hazards. A Coordinated Program of Research in the Fields of
Psychiatry, Physiology, and Industrial Hygiene (Figure 1). While the
Harvard group always called the project the Committee on Industrial
Physiology, the grant from Rockefeller was for Research in Industrial
Hazards, and referred to it as such in internal communications. Rock-
efeller was interested in translating the findings of the social sciences
into solutions for social problems, in this case occupational health and
safety, and industrial organization. The CIP, on the other hand (but
especially Henderson) was always at pains to describe their work as
scientific and basic research in biology, which, while having important
potential practical applications, was in no way applied itself.

Donham’s perspective on the importance of the work proposed by
the Committee emphasized the cooperation and coordination of work
between Mayo and Henderson, and presented them as being linked
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through the common guiding principle of equilibrium, whether it was
biological or social.

The situation at the Business School is something as follows:
Henderson and Mayo have been collaborating for two years in an
effort to begin careful investigation of the empirical facts with re-
spect to the human situation in industry. Henderson’s study of
organic equilibrium is well known and needs no description here.
Mayo’s study of situations in industry has had to include studies of
changes in production, studies of mental attitudes in workers, and
studies of social institutions. Two things have occurred recently
which no one concerned in the work expected to happen within so
short a period as two years.

I. The first is that the principle of organic equilibrium enunciated
by Henderson have been found to possess high value as directive of
industrial investigations of changed organic equilibrium in the
worker. This must not be understood to mean that the laboratory

Figure 1. The cover of the CIP’s 1929 grant application to the Rockefeller Founda-
tion. Henderson, Mayo, Donham, Edsall, Wheeler, Dill
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methods of the Henderson group can be directly applied in in-
dustrial situations, for this cannot be done without considerable
further elaboration of method. (Comment by Wallace Donham.
Rockefeller Foundation grant application packet. Folder 4081, box
342, series 200, R.G. 1.1. RAC.)

This ‘‘elaboration of method’’ became the clinical sociology that de-
veloped in the course of the Hawthorne Studies and its popularization
in the Human Relations Movement.

The Committee on Industrial Hazards was approved to be funded
for seven years at $875,000 a year. The money was allocated to Mayo’s
research group, Henderson’s research group at the Fatigue Lab, and a
smaller ‘‘fluid’’ fund for supporting other work that the Committee had
the final say on identifying and approving. The fluid fund was used to
support a range of projects across disciplines and departments at Har-
vard, though not the ones listed in the grant application, including W.
Lloyd Warner’s 10-year ‘‘Yankee City’’ study in Newburyport, Mas-
sachusetts, operated out of the Anthropology Department.

The Committee had secured a great deal of support and the inde-
pendence to use it however they wanted. But change was afoot at the
Rockefeller Foundation that would make the Committee’s position less
secure in the 1930s. Max Mason, then President of Rockefeller, together
with Raymond Fosdick, had restructured the divisions of the founda-
tion with an eye towards a more rational organization. They also
strengthened the role of the foundation’s case officers compared to the
division heads, supporting the layer of middle managers in place of
the earlier model of personal fiefdoms. This led to a cycle of commu-
nication between Rockefeller and the CIP, characterized by continuous
re-framing and re-justification of the worth of the work of the Com-
mittee.

The Hawthorne Studies and the Fatigue Laboratory: Mutually Legible

Approaches to Problems of Coordination

The two biggest initial funding earmarks of the CIP were Lawrence
Henderson’s Fatigue Laboratory at Harvard Business School, and El-
ton Mayo’s extensive study of workers at Western Electric’s Hawthorn
Works. Their principle investigators emerged from different disciplines
(social anthropology and psychology in the case of Mayo, biochemistry
and physiology in Henderson’s) but they entered into a mutually
beneficial alliance made possible partially through their friendship and
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their common concerns with disequilibrium in American society (Cross
and Albury, 1987, pp. 168–169) Additionally, the work of their two
groups referenced one another’s findings and concepts, especially the
idea of social and physiological phenomena as complex systems in dy-
namic equilibria. Finally, a decisive factor in the alliance between the
work at the Fatigue Laboratory and in the analysis of the Hawthorne
data was the two groups’ mutually legible approaches to the relationship
between parts and wholes within complex social and biological systems.

In 1951 C. Wright Mills observed that the early 20th century ‘human
relations in industry’ movement had transcended the limitations of the
earlier ‘Taylorist’ forms of scientific management. The ‘‘managerial
demiurge’’ had moved beyond analyzing the body of workers as if they
were machines, and to take into account the psychological and social
factors that defined the relationships between workers, and between
workers and management.

The Hawthorne Studies under Elton Mayo were the methodological
origin point for the Human Relations Movement that emerged from Har-
vard after the end of World War II (Gillespie, 1993, chap. 8). From 1923,
EltonMayo’s work on industrial relations, health, and crime in factories in
Philadelphia had been funded by theLaura SpelmanRockefellerMemorial
Fund through the support of Beardsley Ruml, the Fund’s director of fel-
lowships. Ruml’s support had come with the explicit interest and approval
of JohnD. Rockefeller himself (Cruikshank, 1987, p. 163). Mayo settled at
the University of Pennsylvania’s Wharton School of Business for a few
years but by 1926 he hadmoved toHarvard Business School’s Department
of Industrial Management and entered into an alliance with Henderson
which supported both Mayo’s industrial research and Henderson’s phys-
iological work at the Fatigue Laboratory (Trahair, 2005).

Mayo’s role in the design, execution, and interpretation of the Haw-
thorne Studies is contentious. He did not initiated the studies; they had
already begun when he was invited to visit the plant in 1928 by the works’
assistant manager, George Pennock (Smith, 1987). Nor did Mayo write
themonograph,Management and theWorker,Hawthorne’s first andmost
widely-known publication.Mayo delegated that task to his collaborators
William Dickinson and Fritz Roethlisberger (Roethlisberger and Dick-
son 1939; Roethlisberger, 1977). What is certain is that Mayo played an
important role in interpreting and popularizing the results of the studies,
and that his leadership role at the CIP was key in securing the funding
support the project needed to continue.

At the Hawthorne Works’ enormous cable winding plant, Mayo’s
assistants and Western Electric employees set up a specially-equipped
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relay assembly testing room (the ‘‘T Room’’) and performed a battery of
experiments on workers. They observed small groups of cable-relay
assembly workers and measured their productivity under an array of
different conditions and organizational forms. The workers in the relay
assembly testing room were all young unmarried women, either immi-
grants of from immigrant families. They were interviewed regarding
their attitudes including their level of job satisfaction and their rela-
tionships with their fellow test subjects (Gillespie, 1993, pp. 130–131).

The best-remembered finding of these experiments was the eponymous
‘‘Hawthorne Effect’’ (Franke, 1979; Landsberger, 1958). In a series of
experimentsmeasuringworker response tovarying levels of environmental
lighting, worker productivity seemingly increased when small changes
were made to their working environment, but not due to the change in
lighting in itself. In fact, productivity increasedwheneverworkers believed
themselves to be under surveillance, and it was concluded that worker
performance and satisfactionweremore effectivelydealtwith at the level of
unconscious and unspoken desires on the part of employees, rather than
explicit complaints or demands. However, the Hawthorne Effect was the
result of only a subset of thebroader investigative goal of the studies,which
was to determine the forms of small-group organization that most sup-
ported and promoted the smooth functioning of the work process.Mayo’s
group theorized unionization, wildcat strikes, low productivity, and high
turnover to be partly physiological and partly social in origin, and their
overall aimwas to optimize the organization of small groups ofworkers so
that the things that workedwell were promoted and the things that did not
work well were avoided. This concern with the problems of coordination,
in the workplace and in organizations generally, made the research style of
Mayo’s team intelligible to its funding audience, first Ruml at the Laura
Spelman Memorial Fund, and later with the CIP.

Elton Mayo’s research, and the style of work of his research group in
the Hawthorne Studies, shared important assumptions and commit-
ments with the Fatigue Lab. But, as we shall see, they differed somewhat
in their style of work. The experimental practices of the Fatigue Lab
have been examined in depth elsewhere (Horvath and Horvath, 1973;
Johnson, Scheffler, this issue). But they bear a short re-elaboration in
order to emphasize what defined the Lab’s style of work, and how that
style of work made it legible to its allies. Technicians at the Fatigue Lab
drew blood from experimental subjects under conditions of work or
strenuous exercise. Blood samples were reacted with reagents of known
strength, and the resulting products were then measured with a
manometer, gravimetrically, or, occasionally, colorimetrically Subject’s
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exhaled breath was captured in large rubber ‘‘Douglas’’ bags and its gas
composition were measured and compared against known standards
(Consolazio, 1941). Fatigue Lab experimenters participated in the studies
themselves, acting as controls or a baseline against which the other ex-
perimental data were measured. They measured the metabolic rates and
capacities of men and women engaged in a variety of different activities,
but their focus was on the exertion of hard work or athletic performance,
and on exertion at high altitudes or extreme temperatures, and to this end
they often went to field sites. Fatigue Lab personnel carried out studies of
workers at the site of Boulder Dam (Talbot andMichelson, 1933; Talbot
et al., 1933), a steel mill in Youngstown, Ohio (Kennedy, 1935; Talbot
and Michelson, 1933), and white and Black sharecroppers in the Mis-
sissippi Delta (e.g. Robinson et al., 1941a, b). Additionally, in 1935 the
Fatigue Lab mounted the International High Altitude Expedition to the
Chilean Andes to study the effects of low pressure and low atmospheric
oxygen content on local miners and on themselves (e.g. Dill, 1938; Keys
et al., 1938; McFarland and Dill, 1938).

The style of work at the Fatigue Laboratory in their own facilities
and in the field can be characterized by a commitment to decomposing
physiological phenomena into their component parts, and the extensive
use of standards and standardized protocols for measuring, interpret-
ing, and comparing physiological data. One example of this was their
use of the nomogram as an instrument for standardizing interpretation
(Hankins, 1999). Further, the Fatigue Lab style explained human
physiology as a process, conceptualized and modeled as a dynamic
system in search of an equilibrium state. The Fatigue Lab’s commitment
to decomposing complex systems into smaller sub-systems to be dealt
with one at a time (but also in relation to the whole) was highly com-
patible with the way that many institutions of management, adminis-
tration, and the work process were being rationalized at the same time
in the United States (Kohler, 2008). This shared set of commitments
made the process of building viable alliances with other rationalizing
institutions more likely to succeed. At the same time, the emphasis that
the Fatigue Lab placed on standards, the proper calibration of instru-
ments, norms, and protocols tracks one of the two important elements
of systematic management. The standardization of management duties,
and the development of definite regulations concerning health and
safety followed the same kind standardizing rationalization that the
Fatigue Lab pursued in its work. This made the Lab’s work legible as an
institution to its allies, who saw in it a reflection of their own growing
concern with the problem of standards and norms.
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The Fatigue Lab’s approach to physiological problems meant that its
ideas and its way of going about work were recognizable to Wallace
Donham and Elton Mayo in the Business School. Donham had been
instrumental in introducing a case-based method of education to the
Business School, importing it from the Law School. Case-based peda-
gogy, and case-based reasoning, are dependent on there being agreed-on
cases to use as standards of comparison (Isaac, 2012).

Mayo’s work offered an intelligible common grounding to its audi-
ences at Harvard and Rockefeller on the basis of one kind of institu-
tional rationalization within its audiences practices, namely the
coordination of the flow of information. Henderson’s appealed to an-
other: the standardization of the supervisory duties of administrators
under systematic management. Both Henderson’s and Mayo’s groups’
attention to social and physiological processes as equilibria-seeking
systems is not obviously compatible with any particular kind of insti-
tutional rationalization, but there are significant overlaps and borrow-
ings between the figure of equilibria in human biology and the equilibria
of neo-classical economic models (Weintraub, 1991).

Education, Synthesizing Knowledge, and Coordinating Organizations

Why should there have been a laboratory of experimental physiology in
the basement of Harvard Business School? What did blood-gas
manometers and treadmills have to do with training business leaders
and managers?

Lawrence Henderson gave his answer in 1927 with characteristic
bluntness: young men who planned on being leaders in the field of
business should not study law or theology, because they were artificial
systems of thought that had no scientific basis. By comparison, medicine
and engineering at least attempted to ground themselves in the natural
sciences, and Henderson thought that there was an important connec-
tion between business and science that would benefit both. Henderson
then positioned himself as the crucial point of contact between the
world of business and the world of science.

…There is one development of science as yet but slight, yet a
promising development which the student of business may, it seems
to me, properly take interest in and promote, and that is the study
of human biology.

The industrial revolution or, if you please, putting it more gener-
ally, the economic and social changes of the last century and a half,
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have produced a new environment in which men live. They live a
different life. The activities of their muscles, their postures and their
mental processes, all are more or less modified, and nothing or next
to nothing is known about these things…

There, it seems to me, is one of the great possibilities for advance in
understanding the problems of labor. There is an opportunity which
it seems to me the business schools should seize. (Henderson, 1927)

Wallace Donham echoed Henderson’s sentiments in an article for the
Journal of Educational Sociology in 1935. ‘‘In any period of rapid pro-
gress vast maladjustments are inevitable’’ and those maladjustments
demanded government intervention in business affairs in order to re-
store equilibrium. Referring to the program at Harvard Business
School, Donham (1935) claimed that

A man with such training should be able to make his contribution,
either in industry or in government, to the intelligent solution of the
many bewildering problems facing us today. In time, more stable
industrial and governmental relationships should evolve if these
men are trained in adequate numbers.

Having secured for itself a significant amount of money and the op-
erational independence to do with that money what it pleased, the
Committee almost immediately ran into trouble. A series of personnel
changes at Harvard and Rockefeller at the height of the Great De-
pression threw the CIP into a fit of self-searching and self-promotion.

In 1933 President Lowell retired and was replaced by James Conant,
formerly a professor of organic chemistry. The change of leadership
precipitated a round of letters between Donham, Mayo, the Division of
Social Sciences at Rockefeller, and President Conant as the Committee
tried to catch the new president up on what the CIP was, what exactly it
did, and why it has so much institutional independence.

In 1936 Max Mason left his position as President of the Rockefeller
Foundation and was replaced by Raymond Fosdick. Again the security
and independence of the Committee seemed threatened and again the
letters flew back and forth between Cambridge and New York ex-
plaining the scope of work of the Committee, defending the investments
already made by the Foundation, and usually asking for the time period
and amount of the grant to be increased.

A 1936 report of the work of the Committee sent to the Rockefeller
Foundation included a copy the March issue of the Harvard Alumni
Bulletin, which gave an overview of the whole scope of the Harvard
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Fatigue Lab’s activities. The report repeatedly emphasized the co-or-
dinative role of the CIP, and this may be because it was partially written
for the audience of Conant, the new President of Harvard.

Since 1926 when the work here began, Harvard University has
shown itself to be a unique institution in respect of the spontaneity
and quality of the collaboration offered us. This collaboration has
been thorough when opportunity offered and has ranged widely
through the University. Since L. J. Henderson crossed the river to
join us seven years ago… we have worked at various times in close
cooperation with the Medical School, the School of Public Health,
several hospitals, the Department of Anthropology, the division of
Government and the School of Business Administration…

The Rockefeller Foundation on its side had given us universal in-
tellectual freedom. The President of Harvard has lately conceived
the idea of ‘‘roving’’ professorships and research in areas where the
conventional departments overlap or miss. We have been the first
group of workers set free to do exactly this. If we had been in the
position of competing for endowment with established divisions of
the University, we should not have been able to show our present
achievement. (Harvard Alumni Bulletin, March 10, 1936. Box 343,
Folder 4082, Series 200. RG 1.1. RAC.)

But what was sold to administrative and financial patrons under the
label of increased and better organized co-ordination of diverse units in
a big and multi-centered organization like Harvard University then had
to deliver, and this turned out to be very difficult to do. The Committee
was saddled with the problem of having to try to tie the work of an-
thropologists, physicians, biologists, and social scientists together. In
practice this was mostly unsuccessful. The other big projects supported
by the CIP, such as W. Lloyd Warner’s Yankee City project, did not see
themselves as being part of a common endeavor in the way that the
Mayo’s group and the Fatigue Laboratory did. This meant that little by
little the CIP restricted its support to the groups working under Mayo
and Henderson, and used the discretionary funds for supporting other
groups less and less (Trahair, 2005, pp. 296–298).

Discussion

The events of Great Depression and the New Deal running up to WWII
threw basic assumptions about the proper relationship between workers
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and employers, and between government and citizens, into question.
The stability of the whole world seemed to be in peril. The sociologist
George Homans, who had been a member of the Harvard Pareto
seminar and a Harvard Junior Fellow, remembered the ambient sense of
crisis of this time as follows:

These were the 1930s, the years of the Depression and the New
Deal, of ‘‘hating Roosevelt’’ at home, of the Spanish Civil War and
the rise of Stalin and Hitler abroad…Mayo was inclined to view all
our troubles as manifestations of an underlying social disorgani-
zation. (Homans, 1984)

Despite being such staunch anti-New Dealers, the members of the CIP
presented themselves as willing and eager to take on government con-
tracts, and the Fatigue Lab sustained itself after Henderson’s death with
war work (Horvath and Horvath, 1973).

This was the final frame that the members of the Committee used to
communicate the value of their work in the late 1930s: to position them-
selves as available experts for the United States government to solve
pressing social problems (O’Connor, 1999).Henderson got theCIP to serve
as part of a National Research Council study on labor and working con-
ditions in industry, andEltonMayo reframedhis goals for expertmanagers
and administrators. Mayo tailored his message to his audience as he pre-
sented the role of the expert manager or administrator as the guarantor or
protector of democracy itself, instead of, as he had been previously been
describing it, as the protector of society from an excess of democracy.

Back in the 1920s, when Mayo was teaching at the University of
Queensland in Australia, he had promoted himself as an expert in the
control of industrial unrest. In his 1919 book Democracy and Freedom
(Mayo, 1919) and in a series of article for an Australian mining news-
paper he offered psychology as a solution to what he called ‘‘a damaged
industrial morale’’ in the workplace. By the 1940s Mayo characterized
American democratic institutions as laudable. But in the 1920s Mayo
was sharply skeptical of popular representative democracy, associating
it with the rise of Labour parties in the United Kingdom and Australia.
Referring to the tendency of party and machine politics to put mediocre
men in positions of power, he wrote:

These considerations show how far popular democracy, in its ideals
and methods, has wandered from the path of progress… The de-
cisions of ‘‘collective mediocrity’’ enthrone sentimental oppor-
tunism and passing opinion; they do not begin to express the social
will. (Mayo, 1922)
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In 1924 Mayo had brought his criticism of democracy to America at an
informal conference for social scientists organized by Rockefeller’s
Beardsley Ruml in a paper titled A New Way of Statecraft (Trahair,
2005). But by 1937, although Mayo was still promoting the idea of the
expert as the intelligent manager of industry and administration, now
the expert was an industrial sociologist instead of a psychologist, who
could interpret and manage groups rather than individuals. But also
significant here is that Mayo stopped offering expertise as an alternative
to democracy and its problems, and now argued that expertise could
save democracy from its tendencies towards disequilibrium. In a Jan-
uary 1937 report from Harvard Business School’s Industrial Research
Department, Mayo wrote

…It is clear that at least in some respects the problems of psy-
chiatry, of industrial unrest, of the birth of political ‘‘pressure’’
groups have common roots. We hope in the near future to be able
to uncover certain of the conditions that determine a people to
fascist control and exaggerated nationalism. (Mayo to Donham,
January 19th, 1937. Report of Industrial Research Department.
Mayo-Donham correspondences. Baker Library Historical Col-
lections. Harvard Business School. (Henceforth HBS))

And in a letter to Wallace Donham in April of 1937 he wrote

Owing to the increased tempo of modern change, the control his-
torically exercised by traditional routines, folkways, social senti-
ments is weakening. The individual, however educated and able,
tends to suffer a personal or family isolation, tends to develop a
neurotic sense of fear and insecurity. The social group, both in-
ternationally and within the nation, is also relatively isolated; it
responds by developing a similar sense of fear, insecurity, and so-
cial hatred towards other groups. The democratic governments of
the world, those who survive, have never based their understanding
of government functions upon studies such as the those I have
described… the exponents of government at present understand
social change so little that their efforts to revive a sense of kinship
are often attended by intensified hatred between groups – and
chaos. By this road Italy and Germany ran into Fascist dictator-
ship. (Mayo to Donham. April 1937. Folder on the Committee on
Industrial Physiology. HBS)

The expanded grant to the Committee expired in 1937, and despite a co-
ordinated campaign by Mayo, Donham, and Henderson’s allies and
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associates, the Rockefeller Foundation’s Division of Social Sciences
decided to begin drawing down their support for the Committee’s work.
In any case the attention of CIP members also seems to have wandered.
Mayo began to spend several months of every year in England with his
wife and daughters giving lectures and attending conferences, and
Henderson had withdrawn from the daily activities of the Fatigue Lab
and focussed on his role in the Society of Fellows, the his seminar on
Pareto, and teaching his course Sociology 23. Joel Isaac (2012) calls this
inter-and-extra-departmental tissue of committees, groups, and clubs
‘the interstitial academy,’ and he argues that it, and Henderson within
it, played a leading role in the development of the human sciences at
Harvard. Henderson and Mayo’s trajectories were also key to the
maintenance of the CIP alliance, and their withdrawal from actively
supporting it coincided with its decline.

Henderson died in 1942, and the Fatigue Lab disbanded shortly after
the end of World War II. Mayo has been remembered by his disciples in
the historiography of Harvard Business School as the founder of the
Human Relations Movement. This speaks to Mayo’s capacity for con-
tinually re-working his ideas as the situation seemed to call for, but it
leaves out the vision of human biology as a shared project of social sci-
entists and biologists. Of the original members of the Committee, at least
one remained faithful to the project that the Committee had initiated. In
1945 Donham, retired since 1942, still framed his arguments about
management training at business schools in terms of human biology in a
letter to Paul H. Buck, then Harvard’s Dean of Arts and Sciences:

Some dozen years ago, Professor Mayo’s Department of Industrial
Research and the Fatigue Laboratory were established in the
Business School. These two undertakings are correlated. They
collaborated in the study of men in everyday life, thus contributing
to what may be described as human biology. The guiding idea of
this enterprise is that certain aspects of human biology bear the
same relation to the work of the Business School that other de-
partments of human biology bear to the work of the Medical
School. The importance of this view has been appreciated by the
Rockefeller Foundation, which has provided generous support for
both departments, and the University has recognized the wide
bearing of the subject by establishing a Committee on Industrial
Physiology, under which both departments operate.

The work of the Fatigue Laboratory is closely related to that of the
Department of Clinical Medicine in the Medical School in that it
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attempts to determine for normal men some of the innumerable
physiological and chemical factors, and the interactions between
them, that make possible a clear conception of the individual hu-
man being as an integrated physiological mechanism. (February
14th, 1945. Wallace Donham to Paul H. Buck. Elton Mayo Papers.
Carton 2, folder 2. HBS)

The concerns of Henderson, Donham, and Mayo in the projects of the
CIP were conditioned by their common need to find and cultivate allies
who would enable them to carry out their work. But their ambitions for
the CIP were larger and more far-reaching than just to exist. They
wanted to have an effect on the trajectories of the commanding insti-
tutions of the United States through their influence on the training of
America’s future elites. Donham’s reforms at the Business School,
Mayo’s interpretation of sociology in industry, and Henderson’s phys-
iological-philosophical commitments approached the problem of pro-
ducing the right kind of leaders in business and government as the key
to solving the problems confronting the U.S.

Henderson’s interpretation of Vilfredo Pareto’s theory of the circu-
lation of elites is important for understanding this aspect of the CIP. As
Mayo characterized Pareto’s views in 1933 ‘‘It is in dealing with ad-
ministration that civilizations have usually, though not always broken
down’’:

Pareto, the eminent Italian author of the only treatise on general
sociology, discusses the importance of high quality in the admin-
istrative group in relation to the maintenance of social equilibrium.
He observes that leadership in any society vests in two types of
élites – the governmental and the nongovernmental, the latter in-
cluding the direction of all industrial and economic activities.
(Mayo, 1933, p. 166)

The form governing elites took varied depending on the time and place,
but since it was the nature of established elites to become decadent and
weak, they must be continually renewed and reinforced with new
members from outside their ranks to keep the body of elites energetic
and strong. ‘‘If anything occurs to interrupt this social mobility… then
the failure to maintain a ‘circulation of the elite’ will find reflection in
disturbances of social equilibrium’’ (Mayo, 1933, p. 167). And to bring
the question back to the subject of labor relations, Mayo concluded,
‘‘better methods for the discovery of an administrative élite, better
methods of maintaining working morale’’ (Mayo, 1933, p. 171). Or, as
Henderson put it in 1939: ‘‘When the physiology of conditioned reflexes
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shall have been applied to these problems, physiology may perhaps
achieve a new kind of social utility.’’

Business historians and organizational sociologists have long fo-
cussed on large organizations as a site of investigation (Galambos, 1970,
1983; Abbott, 1999). Recent scholarship in the history of science has
brought much needed attention to the relationship between the human
sciences and the organizational revolutions of the 20th century (Cohen-
Cole, 2014; Heyk, 2014). At the same time, there has been renewed
interest in the relationship between the history of science and the history
of capitalism (e.g. Rieppel, 2012; panel discussion at HSS 2013 on
Histories of Science and Histories of Capitalism) These literatures pro-
vide complementary perspectives on how the organizational and insti-
tutional changes in the human sciences, business, education, and
philanthropy were parts of a larger pattern of institutional changes in
the United States in the early 20th century. This account of the rise and
dissolution of the Committee on Industrial Physiology offers something
back to those literatures by showing how the CIP was shaped by the
conditions of business and government, even as it shaped the conditions
of business and government in turn through its research in physiology
and industrial sociology, and its training program in human biology at
Harvard Business School.
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