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Abstract. This study examines the rise of discourse on uncertainty in
organization theory during the period 1879-1932. It offers qualitative
analyses that are based on primary data collected from the American
Machinist and the Engineering Magazine, central sources of documenta-
tion of management during this period. Introducing a social-constructivist
approach to the empirical study of organizations, we argue that discourse
on ‘uncertainty’ has its roots in the technical sphere of industrial America.
With time, elements of the concept were ‘translated’ (metaphors, analogies,
and paradigms) from the technical field to the management of organ-
izations, thereby creating homologies between previously unrelated
entities. Furthermore, claims to organizational reality depend, not only on
metaphors and analogies borrowed from the technical realm, but also on
the presence of an enabling social context. In this study, the context
consists of (a) a network of mechanical engineers which diffused the
concept, (b) the cultural spirit of the Progressive Era, and (c) the politics
of labor unrest. We argue that the concept of uncertainty may be regarded
as socially constructed knowledge that was created in a unique historical
context and enacted by organizational actors and management theorists.
The implications of this approach for contemporary organization theory
are discussed. Key words. genealogical analysis; history of organization
theory; managerial ideology; mechanical engineering and management;
organizational uncertainty

The literature is marked by a paucity of empirical research into the
historical roots of organization thought, and little has been done to
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understand the factors which formed and shaped the professional devel-
opment of the field." This study attempts to do so by means of a
qualitative historical examination of the concept of ‘uncertainty’, which
is of critical importance in almost all formulations of organization
theories. We attempt to advance the development of organization theory
by providing a newer and more reflexive epistemology to the usage of
uncertainty. We combine constructivist theory, which is historically
oriented, with qualitative data to examine the manner in which the
concept of uncertainty entered and became so central in management
practice and ideology, and was institutionalized in organizations during
the period 1879-1932. This time span is exceptional in the history of
American industrialism. It captures the years of rapid industrialization
during the latter decades of the 19th century, the turbulent relationship
between capital/management and labor, the Progressive Era (1900-17)
during which professional management emerged in American firms, and
culminates with the year in which Berle and Means (1932) proclaimed
the ‘managerial revolution’ with the appearance, in the US, of their now
classic book, The Modern Corporation and Private Property.

The US was chosen as the focal point of this study because of its
uniqueness, which served as model for engineering-based industrial
management worldwide. As Locke unambiguously claimed: management
is an American creation (Locke, 1996). At the turn of the century, the US
had the largest proportion of industrial workers to administrative staff,
indicating that in the US economy the separation of ownership from
control in industrial firms was the strongest (Guillen, 1994). It was in the
US that the new class of salaried management first emerged in significant
numbers, and set the blueprint for American management practices. As
Guillen points out, only then ‘the topics of “efficiency”, “unpunctuality”,
“inaccuracy’ . .. became fashionable’ (1994: 98). Furthermore, the scien-
tific justification of management practices and organizational ideas sets it
apart from European countries where more importance was attached to
religious, nationalistic, and cultural specific ideas in determining human
relations in the work place (Guillen, 1994). It was in the US that an
independent discourse on management and industrial organization
emerged.”

The approach posited in this research is that the concept of organiza-
tional uncertainty emerged and solidified during the period 1879-1932,
through the pervasive work of American mechanical engineers, who
successfully dealt with technical uncertainties in manufacturing, and, in
line with their professional ideology, ‘translated’ concepts to the organi-
zational domain and thereby expanded their professional territory to
include organizational and societal issues. We employ a genealogical
analysis which, according to Foucault, locates traces of the present in the
past (Foucault, 1979; McKinlay and Starkey, 1998). The genealogy of the
discourse on uncertainty during the years in which organization theory
was beginning to crystallize as a distinct field can shed light on the
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‘blueprints’ that remain in our field to this day. While drawing on
Foucault’s power/knowledge epistemological position on organizations
(Burrell, 1988; Clegg, 1990; Armstrong, 1994; Savage, 1998) we also make
use of two additional bodies of knowledge: constructivist actor-network
theory (Callon, 1980; Latour, 1987) and institutionalism (DiMaggio and
Powell, 1983). The former defines the agency (engineers) in the power/
knowledge scheme, and the latter focuses on legitimization of organiza-
tional constructs.

The Concept of Uncertainty in Organization Theory: An Overview

The concept of uncertainty plays a major role in the development and
rise of complex organizations, and in contemporary management and
organization theory (Chandler, 1962, 1977; Thompson, 1967; Scott,
1987). In this canonical view (to which organizational actors subscribe as
well) the industrial enterprise remains successful largely because its
administrative efficiency continues to eliminate uncertainty, to regulate
and to control future contingencies (Williamson, 1975, 1985). This view
emerged at the turn of the century with the rise of managerial ideologies.
Scientific Management (1900-23) focused on uncertainty reduction: it
sought to regularize the functioning of the industrial organization by
imposing standard work procedures on the workers. Subsequently, the
Human Relations School (1925-55) attempted to improve on Taylorism
by focusing on uncertainties generated by the work group and the
workers’ social needs. Elton Mayo, Fritz Roethlisberger and William ]J.
Dickson attempted to reduce variations in output and performance by
manipulating the social organization (Roethlisberger and Dickson, 1939).
During World War II, the military employed teams of scientists who
sought to devise methods for solving logistical problems. These opera-
tions research teams were so successful that the field quickly spread
to industry (Wren, 1994). Systems rationalists (1955—-80) searched for
universal dictums and programmatic techniques that would enable man-
agers to plan, forecast, and operate more effectively (Barley and Kunda,
1992). These approaches—scientific management, human relations, and
systems rationalism—were driven by a desire to reduce uncertainty and
genuine efforts to provide management with tools and methods for
improving the operation of the enterprise.

Organization theory, which followed these managerial ideologies, went
through various phases each seeking to conceptualize the functioning of
the firm. The appearance of the now classic texts of March and Simon
(1958), Likert (1961) and Blau and Scott (1962) provided necessary
integration and formalization. James D. Thompson, in his canonical
formulation, placed the concept of uncertainty squarely in the epicenter
of modern organization theory: ‘Uncertainty appears as the fundamental
problem for complex organizations, and coping with uncertainty, as the
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essence of the administrative process’ (Thompson, 1967: 159). In depart-
ing from the classical theories of organizations, he and other contingency
theorists suggested that organizational forms vary as a function of the
environment in which they operate. Uncertainty, to them, remains the
primary variable in determining organizational structure and patterns of
behavior (Lawrence and Lorsch, 1967; Galbraith, 1973, 1977; Scott,
1987).

A more radical departure from the rational conceptualizations of
organizations was taken by institutionalists influenced by Berger and
Luckmann (1966). The behavior of organizations, to institutionalists, is
neither an internally directed, nor an externally determined, rationality;
rather, special emphasis is placed on the socially constructed nature of
organizational realities, and on the creation of shared knowledge and
belief systems (Meyer and Rowan, 1977; DiMaggio and Powell, 1983).
Uncertainty is perceived by institutionalists as a powerful engine that
drives mimetic isomorphism, and is an important and potent force that
encourages imitation which accords the organization, and its activities,
legitimacy. Although the institutionalists’ approach casts doubt on the
construction of ‘objective reality’, they do not apply this same view to the
construct of uncertainty. The underlying view of uncertainty as an
objective environmental phenomenon remains unchanged.

Similarly, organization culture theorists (Deal and Kennedy, 1982;
Schein, 1985; Kunda, 1992) also view uncertainty as playing a crucially
important role. Thus, Karl Weick’s view of organizing centers around a
‘consensually validated grammar for reducing equivocality by means of
sensible interlocked behaviors’ (Weick, 1979: 3-6). The approaches to
organization studies, while differing on their view of organizational
rationality, share the underlying assumption that organizations exist in a
world teeming with uncertainty, an objective fact of life, which poses a
real and actual threat to the business enterprise.

We do not attempt to offer a genealogy of organization theory, from the
1990s back through the 1880s. Our approach is to go back to the genesis
of social phenomena and to capture key events in their formative or
embryonic stages, the time from which they develop until the period in
which they are institutionalized. We concentrate on the time period
1879-1932 because during this time frame the blueprints were cast. We do
not continue the genealogy past 1932. Organization theory is described
after 1932 only to demonstrate uncertainty’s salient role within it.

The importance of uncertainty is also clearly manifested in the every-
day conduct of empirical research in management and organization
studies. For example, we found that 14 percent of the 350 papers
published in the Academy of Management Journal and 16 percent of the
254 articles published in the Administrative Science Quarterly during the
period 1985-95, deal explicitly and directly with uncertainty.® The
concept of uncertainty, then, is important to discussions of organizations
and their management. The prominence of the construct of uncertainty in
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theory and practice led us to investigate how the concept reached such
exalted status. In the following section, we propose a sociology of
knowledge perspective, in particular we make use of the constructivist
approach to reformulate the concept of uncertainty.

A Constructivist Approach to ‘Uncertainty’ in Organizations

We take the sociological stance that the human mind is a social one, and
we therefore assume knowledge, science and professional constructs are
produced and shaped by human communities in institutionalized fields
of knowledge.* Sociologists of knowledge argue that the very definition of
a situation as a ‘social problem’ is the outcome of social negotiations
within a particular field (Yonay, 1998). To define a condition as a ‘social
problem’, it is first necessary to show that the situation is ‘bad’, that the
outcomes are undesirable, that there are numerous options available
to remedy the situation, and that the outcomes may be bettered. This
constructivist approach to scientific development emphasizes the divers-
ity of choices inherent in any sphere of action and the socially con-
structed nature of empirical objects (Latour and Woolgar, 1979; Callon,
1980; Knorr-Cetina, 1981; Latour, 1987); that is, among several alter-
natives of plausible routes of action, one is chosen and colors the reality
with its meaning. This framework neither dismisses functional argu-
ments regarding necessity (usually accepted by organizational actors),
nor does it argue that people’s objective reality is unreal. Rather, it
attempts to describe the manner in which such ‘objective reality’ is
constituted and constructed (i.e. treated as a given) from the available
options. In this sense, constructivist and functional logic provides two
differing, not necessarily negating, theoretical stands. The question the
constructivists deal with is the selection of the course of action actually
chosen and institutionalized. Bruno Latour (1987) and Michel Callon
(1980) provide us with a framework for dealing with this very issue: the
actor-network approach. Accordingly, the authority of professionals and
respected practitioners (in our case the network of mechanical engi-
neers), examples from neighboring fields, or from other prestigious com-
munities, and their methodologies, can become part of the network that
supports a particular scientific claim to ‘reality’.

The constructivist approach often engages in historical studies that
seek to show how knowledge is actually constructed. Therefore, to
determine how the construct of uncertainty became so central to manage-
ment thinking—and became a claim to reality—we found it necessary to
go back over a hundred years and to locate it within a network of
mechanical engineers. This temporal distancing serves two purposes.
First, the time period under study is management’s formative period; the
investigation of this time span has the potential to shed light on the way
the construct took shape and was actually constructed within managerial
thought. Second, it enables us to search for an alternative—or at least
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complimentary—interpretation of the traditional discourse.’ The analysis
which follows leans on what Latour and Callon call ‘translation’. This
affirms the underlying unity between elements distinct from one another
and involves creating convergences and homologies by relating things
that were previously unrelated (Callon, 1980).

We posit that ‘uncertainty’ was used by a network of engineers-
managers, or more specifically professionals in the field of mechanical
engineering, as a rhetorical device to justify and promote their pro-
fessional agenda.® These engineers ‘translated’ social and organizational
problems to be homologous with technical uncertainty. The influence of
this network, against the backdrop of the cultural and political forces
existing at the time of the formation of management as a distinct dis-
cipline, best explains the reason and the manner in which organizational
‘uncertainty’ entered and became so central in management practice and
organization theory. ‘Uncertainty’ was constituted within the field of
mechanical engineering and was then ‘translated’ to human organiza-
tions. Furthermore, the context of the times, the politics of capital/
management-labor relations and the ethos of the Progressive Era—which
comprise what we term the enabling context—facilitated these pro-
fessionals’ success in the project.

The writings of engineers and managers themselves, therefore, serve as
the vehicle by which the historical discourse on the concept of uncer-
tainty is traced and analyzed in this study. The empirical analyses for the
period 1879-1932 make use of primary data, not reuse and interpretation
of secondary materials. Before we elaborate on the two elements of the
theory—(1) the notion of ‘translation’, and (2) the enabling context: the
network of engineers, labor unrest and the Progressive Era—we present
the reader with the sources of the empirical data.

Empirical Sources

The data are compiled from the American Machinist, founded in 1877,
and the Engineering Magazine, which began publication in 1891. They
were the premier trade journals in the field, the central forums for
discussion, and main sources of documentation, of management prac-
tices, dilemmas and techniques during the latter period of the 19th
century and the early 1900s (Jenks, 1961; Jelinek, 1980; Shenhav, 1995).
These trade journals were unique and enduring, and captured the rise of
modern management. They provided engineers with forums for discus-
sion of management ideas and practices, especially in machine shops and
factories (Mott, 1957; Jenks, 1961; Calvert, 1967; Nelson, 1975; Jelinek,
1980; Sinclair, 1980; Jacoby, 1985). These magazines portray the mechan-
ical engineering network, its actors, beliefs, ideology and practice.

The American Machinist’s founders and editors belonged to the elite
inner circles of US mechanical engineering, led the drive toward the
professionalization of mechanical engineering, facilitated the creation, in
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1880, of the American Society for Mechanical Engineers (ASME), and
provided the resources necessary for its development. It was to this
society that Frederick W. Taylor first read his papers dealing with his
ideas on shop management, and he became president of the society in
1906. The ASME, especially in the first few years of its existence, was
very strongly aligned with the American Machinist. The first treasurer of
the Society was Lycurrgus C. Moore who held the full-time position of
treasurer of the American Machinist Company. The headquarters of the
ASME were located within the very offices of the American Machinist
(Sinclair, 1980).

The Engineering Magazine, a New York monthly (a British edition was
published from 1896 onward), was founded by John R. Dunlap, who
remained its editor and publisher until 1927. Dunlap was the most active
journalistic proponent of the emerging management movement (Jenks,
1961). His magazine quickly chose to pay special attention to manage-
ment issues of interest to its engineering readership. The explicit edi-
torial position of the publication was that organizations should be the
object of scientific study. It was the first periodical dedicating itself to
the practice of management to appear on the American industrial scene.
In 1916, the journal, in line with the magazine’s growing emphasis on
management, became Industrial Management. This transfigured publica-
tion refashioned itself again in 1927, when it merged with Factory to
become Factory and Industrial Management.

The Engineering Magazine, as well as the American Machinist, enjoyed
a wide circulation among industrial mechanical engineers. The two
publications were central to the mechanical engineering field and served
the practicing mechanical engineers in all of the profession’s varying
interests. For these reasons, we focus on these magazines, as a mirror to
the mechanical engineers’ professional beliefs, ideologies, concerns and,
through these, their engineering practices. The American Machinist
sought to advance the recognition of mechanical engineers and to protect
their reputation. It perceived itself as the watchdog of the field. On
various occasions, the editors of the periodical emphasized that they
deemed the ‘machine tools’ to be the future of the country (American
Machinist, 32(8), 1922: 353). In 1890, the editors complained that mechan-
ical engineering was not recognized as an independent profession in the
11th census and began a campaign to remedy the situation (American
Machinist, 22(6), 1890: 8). Early on, the editors of the American Machin-
ist sought to establish an editorial policy that transcended the give and
take of politics (American Machinist, 44(11), 1886: 8). They tried to
change the public perception that engineers, experts in machinery and
materials, were blind to the human beings employed by big business.

The magazine showed concern for the so-called ‘human factor’ from
the very beginning. In 1888, the editors criticized what was then con-
sidered a success story. They warned that the Pullman company town
was not an ‘industrial paradise’ and referred to the ‘monarchial nature of
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everything in Pullman’ (American Machinist,15(3), 1888: 8). As early as
1905, the editors of the magazine suggested that engineers should be
interested in the new field of sociology since engineering work produces
a ‘profound result upon the manner of the life of the majority of people
living under modern conditions’ (American Machinist, 15(3), 1905:
369).

The Engineering Magazine published articles in engineering-related
areas such as ‘The European war from an engineer’s standpoint’, as well
as management issues (e.g. ‘The relation of the railway to its employees’,
‘American railways and their management’) and labor issues ('Reflections
on the Homestead Strike’, ‘The history of strikes in America’). From its
inception, the Engineering Magazine was concerned with professional
matters. Articles discussing pressing questions such as ‘Who is an
engineer?’ or ‘Shall the professions be regulated?” were present from the
very first. In 1901, the editors became involved in the internal battle over
ASME dues (Engineering Magazine, December 1901: 423). The editorial
stance of the Engineering Magazine, like that of the American Machinist,
sought to protect the reputation of the mechanical engineering profession
(Engineering Magazine, April 1902: 98).

As early as 1897, a significant number of articles on accountancy
systems emerged, carrying such titles as ‘Mine Accounts’, ‘Cost Keeping
Methods in Machine Shops and Foundry’, ‘An Effective System of
Finding and Keeping Shop Costs’, or ‘A Simple and Effective System
of Shop Cost Keeping’. In 1899-1900, there was a growing number of
articles on wage systems, production control and inventory control. The
main contributors to the development of these issues during 1891-1916
were Harrington Emerson (who chaired the Efficiency Society), C.E.
Knoeppel (who was Taylor’s disciple and worked with Emerson in his
New York consulting firm), Charles U. Carpenter, Alexander Hamilton
Church, and Horace Lucian Arnold, Henry Gantt, Lewis Slater, Car]l Barth
and Henry Towne. Some were active systematizers (e.g. Church), or
efficiency engineers (e.g. Emerson), while others were writers in the
technical press with an interest in management and labor (e.g. Arnold).

The American Machinist and the Engineering Magazine were carefully
and methodically screened for the period 1879-1932. All the issues of the
American Machinist for the years of the study, 52 issues per year, were
examined. On average, 2000 pages were published in the American
Machinist each year. The Engineering Magazine, a monthly, published
61,985 pages during the 42 years between 1891 and 1932. We focus on
the time period 1891-1916 because the magazine was an engineering
organ during this time only. By 1916, it had transformed itself into a
management trade journal and no longer served as a clearinghouse for
engineering issues and practices, as it focused solely on management and
its practice. In the years following, the magazine no longer reflected the
shifting emphases and concerns of the engineers-managers.
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The contents of the American Machinist and the Engineering Magazine
were analyzed in order to trace the ways the concept of uncertainty
appears in the literature over time, to understand the terminology (e.g.
fuzziness, haziness, ambiguity, unpredictability), and the manner in
which the construct was used by management and mechanical engineers
of the period. That is, the magazines were manually screened in their
entirety, page by page, for all years under study. This task was carried out
over a period of two years.” We introduce figures later in the article
(Figures 2 and 3) depicting the changes in the uncertainty discourse over
time.

The Professional Network of Mechanical Engineers and the Notion
of ‘Translation’

Engineering, as a profession, is a relatively recent phenomenon. It is not
a direct descendant of the military engineer but, rather, of the millwright
and the metalworker, of the craftsman (Braverman, 1974). The very term
engineer first crops up in this setting, used to describe the engine
operators (Calvert, 1967). The engineering profession grew during the late
1800s and early 1900s by leaps and bounds due, primarily, to massive
industrialization. The American Society for Mechanical Engineers’
(ASME) membership stood at 191 mechanical engineers in 1881, 2129 in
1900, reached 3978 by 1910, and was well over 10,000 in 1918 (see
Figure 1).

Figure 1. Membership in the American Society of Mechanical Engineers
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Source American Society of Mechanical Engineers, Transactions.
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The American corporate engineers adopted professional values similar
to those of other professions (clergy, medicine, law)—autonomy, collegial
control of professional work, and social responsibility (Layton, 1971).

With the factories growing more widespread, with the appearance, in
the 1880s, of the first integrated corporations, and with the rapid
advances in emerging technologies, the perceived need for standardizing
production processes became paramount (Noble, 1977). Mechanical engi-
neers became concerned with the problem of systematizing and standard-
izing the materials with which they worked, and with rationalizing the
manufacture of machinery. The professional engineering community
called for the establishment of systems of letters, numbers, and symbols
for rationalizing the description of machine parts to put an end to
‘mechanical provincialisms’ and the idiosyncrasies of machine shop
labeling (American Machinist, 4(6), 1881: 6). The role of the engineer as
an expert in making production predictable and rational, through uncer-
tainty reduction, was widely accepted. ‘One of the ways in which
engineers serve humanity is in the elimination of chance ... There are
innumerable uncertainties to be cleared up whose laws are yet to be
discovered’ (American Machinist, 40(3), 1914: 434). The American
Machinist lauded the positive effects of standardization, especially its
role in eliminating uncertainty.

The essence of the professional engineering ideology is the application
of the laws of nature in the search for order and stability. Following the
framework suggested by Latour (1987) and Callon (1980), whereby ele-
ments distinct from one another are made homologous, we posit that
mechanical engineers ‘translated’ elements from the realm of the techni-
cal to the uniquely different sphere of the social and organizational. This
is the effect we wish to highlight. The American Machinist was very
explicit about this engineering ideology: ‘They [machines] are not the
only mechanisms which are subject to scientific analysis, and which are
worthy of the closest scrutiny ... To them must be added human
machines ... As physical entities such workers are complexes of body
and mind. They are human organisms, and may be regarded with
reference to standards of industrial efficiency as human mechanisms’
(American Machinist, 55(8), 1921: 226). Engineers strove to achieve
predictability and regularity in production, and, later, to extend technical
paradigms to social and organizational endeavors. Their working
assumption was that both mechanical and social entities can, and should,
be subjected to engineering techniques (i.e. they ‘translated’ technical
uncertainty into social and organizational uncertainty): ‘Mechanics and
workmen are in a certain sense engines whose energies are directed
toward a certain end’ (American Machinist, 14(4), 1888: 8).

A science-based industry was beginning to emerge by the middle of the
19th century (Bendix, 1974). Industrialists desired to make profits at a
rate faster than their competitors. To achieve their goals, they searched
for means to achieve complete control over their production processes,
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both mechanical and labor. In the mechanical industries the creation of
standard parts and uniform practices gave mechanical engineers addi-
tional opportunities and techniques to reduce uncertainty and thereby
increase the seeming control over anomaly. To achieve utmost efficiency
and profitability, scientific methods were introduced into the shops.
Science was held in very high esteem during the Progressive Era. Indeed,
the story goes that the catchy name for Taylor’s principles of shop
organization, Scientific Management, was coined by Louis D. Brandeis
while he was preparing for the Interstate Commerce Commission hear-
ings on the Eastern Railroad’s request for fare hikes (Haber, 1964).
Brandeis heard Frederick W. Taylor using the term ‘scientific’ so often
that he named Taylor’s principles Scientific Management.

The ‘Translation’ Achieved: Engineering and Organizational
‘Uncertainty’

The rise, in the 1880s, of large-scale, capital-intensive, bureaucratic forms
of production heralded the replacement of hand tools with machines, of
skilled craftsmen with semiskilled and unskilled laborers, with standard-
ized parts rather than customized ones (Guillen, 1994). The new indus-
trialists sought a system that offered greater predictability and control
over the workforce, the means and process of production. Engineers were
well equipped with professional schema, tools and metaphors, the pri-
mary one being that the organization is analogous to a machine composed
of interchangeable parts. In this view, human and non-human entities can
equally be subjected to engineering manipulation. What works for one
will work for the other in bringing order and certainty to a chaotic world.
It was widely believed among engineering circles that standardization
and systematization of the workplace would take the industry well
beyond the anarchy which so characterized the robber-baron era and lead
it toward more progressive and prosperous times (Chandler, 1977;
Sinclair, 1980). Examples are ample. The American Machinist glorified
the machine as ‘canned human intelligence’ (56(10), 1922: 584). The
distinction between the worker and the machine was becoming blurred:
‘There seems to be an ever increasing desire to make the worker more and
more part of the machine he is manipulating, until even his under-
standing is mechanical ... (American Machinist, 4(6), 1891: 27). And,
‘the human as well as the non-human machine must be standardized’
(American Machinist, 57(6), 1923: 939). Workers were viewed as a
commodity, something one could buy, utilize, or sell: ‘Hiring a man and
buying a machine are very much alike since both are the buying of
something which someone has for sale’ (American Machinist, 23(3),
1900: 208).

The engineers’ professional ideology, simply stated, was: ‘If the human
machine could be controlled by the set of rules that govern machine tool
operation, the world would be a much different place’ (The Review, 1910:
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35 cited in Bendix, 1956: 271). They therefore sought to standardize not
only technical mechanical matters but also social organizational and
administrative issues. Elements clearly distinct from one another were
made to converge (Callon, 1980) by the engineering community. The
American Machinist called for the widespread application of the same
principles used so successfully in the technological core of the organiza-
tion in all aspects of the enterprise: ‘. .. to the engineer one interesting
phase of the matter is the movement toward standardization in business
methods. The advantages of standards are so vital in connection with
material things, and are so well recognized by manufacturers that we
wonder that so little standardization has crept into the mechanism of
business. We believe that in this field, at least, business can learn from
the engineering profession’ (American Machinist, 31(8), 1908: 212). And
so the previously distinct fields were made to merge, a new professional
concept was institutionalized®: organizational uncertainty.

This is in line with our finding that, as shown in Figure 2, simple
counts of the mentions of technical uncertainty increased in the last
decade of the 19th century and, generally, remained relatively high
through the 1920s. Figure 3, which depicts counts of the mentions of
organizational uncertainty, reveals a different pattern: a relatively low
level of discourse during the latter decades of the 19th century, a
substantial surge during the first two decades of the 20th century, and a
decline thereafter.” That is, at first, engineers in industry were concerned
with technical uncertainty and only later began to deal with organization
uncertainty.

By viewing organizations as technical systems and the management of
the enterprise as a part of the growing field of professional mechanical
engineering, engineers were able to expand the boundaries of their
profession and, concomitantly, to increase their sphere of influence
within and outside industrial firms.'® Henry R. Towne, while addressing
the ASME, invoked ‘. .. a broader definition of engineering, as that skill
or profession which controls and adapts the forces of nature for the
benefit of mankind ... we find that the engineer must be a man of large
experience, not only in technical construction, but in the management
and direction of men and machinery, and in meeting and mastering of all
the many problems that confront him at every side ... (American
Machinist, 28(1}, 1905: 98-101). Well in line with this thinking, Henry
Gantt, in 1916, formed an organization, called the ‘New Machine’, whose
aim was to place professional engineers in positions of national leader-
ship because of their deep and thorough understanding of the operation
of the industrial apparatus (Haber, 1964). In sum, the rapidly growing
group of professional mechanical engineers used their knowledge, para-
digms, metaphors and techniques in dealing not only with the technical
aspects of the work environment but also with the complex, at times
flighty and unpredictable, social environment. Entities previously dis-
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Figure 2. Technical Uncertainty Discourse* in American Machinist and Engineering
Magazine
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*Technical uncertainty discourse is measured by the total number of pages in the American Machinist and
the Engineering Magazine dealing with technical uncertainty in a given year divided by the total number of
pages published in the magazines in that year, multiplied by 100,000.

Figure 3. Organizational Uncertainty Discourse* in American Machinist and
Engineering Magazine
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*QOrganizational uncertainty discourse is measured by the total number of pages in the American Machinist
and the Engineering Magazine dealing with organizational uncertainty in a given year divided by the total
number of pages published in the magazines in that year, multiplied by 100,000.
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tinct became related, ‘translated’ into a single unified field (Callon, 1980;
Latour, 1987).

One of the major issues confronting engineers was the impending
danger of labor unrest. This issue, which threatened to disrupt produc-
tion, enabled the creation of a single field of significations (Callon, 1980;
Latour, 1987) and was instrumental to the social construction of uncer-
tainty as a managerial concept.

Thus far we have focused on the internal aspects of the engineers’
network. In the following two sections we will demonstrate the role of
uncertainty as a rhetorical device and the external enabling context in
which the engineers operated. We begin with the labor-management
relations and proceed to the role of the Progressive Era.

Enabling Context I: Engineering and Management-Labor Relations

Facts do not speak for themselves. Pervasiveness of professional posi-
tions depends not only on arguments, metaphors and analogies but also
on people, finances, methodologies, machines, practices, ideas and
organizations which constitute the enabling context, the network which
ratifies and upholds claims to reality. Tumultuous labor-management
relations constitute such an enabling context. Labor unrest, at the turn of
the century, was mainly a result of the rejection, by the workers, of
submissive obedience to management’s apparently arbitrary rule (Perrow,
1972; Guillen, 1994). Although the US labor movement has not had a
radical history, the labor struggle has been intense and violent (Edwards,
1981). The annual frequency of strikes (Figure 4), standardized for the
number of non-agricultural workers, indicates that the figure rose in
the 1880s, fell in the 1890s, and rose to peak levels in the early years of
the 20th century. It remained high throughout the Progressive Era and
declined dramatically in the 1920s (Peterson, 1938). The level of worker
involvement was rather constant for the period 1880-1909, and peaked
around the years 1919-22 (Peterson, 1938). American labor history is rife
with violent episodes. Among the best known are the 1877 nationwide
railroad strikes, the 1885-6 Southwestern railroad strike, the Chicago
Haymarket bombing in 1886, the 1892 Idaho metal mines violence, the
Homestead struggle of 1892, the Pullman boycott in 1894, the 1902
anthracite strike, the Colorado mine clashes of 1903—4 and 1913-14, and
the steel strikes of 1919. Federal troops, state militia and local police
were often used to combat and repress organized labor.

As the growing labor unrest and the increasing complexity of the
industrial enterprise became pressing problems, the new professional
group of mechanical engineers started to gain power and influence in
managerial circles. Its goal was to regularize, rationalize and systematize
all the components of the manufacturing process. As one engineer
explained: the ultimate purpose of organizational system ‘is to resolve
the various forces at work into their component parts—to arrange them so

386

Downloaded from org.sagepub.com at Tel Aviv University on July 3, 2013


http://org.sagepub.com/

The Roots of Uncertainty
Yehouda Shenhav and Ely Weitz

Figure 4. Annual Frequency of Strikes
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Source Peterson (1938).

as to enable these forces to follow well defined channels that work may
be guided along the most logical lines and responsibility placed where it
properly belongs; and finally combine these forces firmly into one har-
monious effort, placing at the head a master mind to supervise and direct’
(Engineering Magazine, April 1908: 82—91).

Mechanical engineers argued that a mechanically organized and scien-
tifically standardized society would not need to resort to conflictual
politics, and that in the process the employer—employee relationship
would become harmonious. In the spirit of their ‘translated’ agenda,
professional engineers viewed the industrial enterprise as a machine, a
mechanism which is stable, precise, orderly and, therefore, efficient.
They took for themselves the occupational role of uncertainty reduction.
They positioned themselves as a middle group, between labor and
capital, between man and machine, and were therefore charged with the
task of harmonizing management—labor relations (Calvert, 1967; Layton,
1971). ‘The engineer alone speaks the language of both these and hence
he should be the interpreter of each to the other ... Therefore from his
ranks will come the remedy’ (Industrial Management, October 1919:
340).

Labor unrest, which wreaked havoc on all organizational systems and
made planning an impossibility, was treated by mechanical engineers as
a particular case of uncertainty, seemingly stemming from the human
side of the machine, to be dealt with in much the same manner as they
had so successfully dealt with technical uncertainty. Whatever disrupted
the smooth running of the organizational machine was viewed and
constructed as uncertainty: ‘. .. labor troubles are . .. found throughout
the United States, and will continue to disturb business until a sat-
isfactory solution of the problem is found, and this condition of affairs
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makes prosperous times extremely doubtful and uncertain while they
prevail’ (American Machinist, 10(1), 1887: 2). This is well illustrated by
the following from an early writer in the American Machinist: “The habit
hitherto has been to regard metals and the other materials of manufacture
as certain and reliable elements to be dealt with, while human nature has
been regarded as the uncertain and capricious element. But as we grow
wiser and go deeper into things we find that all material which we handle
is more or less uncertain . . . On the other hand, the assumed uncertain-
ties of human nature are largely dissipated as we learn its proper
manipulation’ (American Machinist, 17(8), 1894: 6). The agenda of ‘elim-
ination of chance’ and clearing up uncertainties (American Machinist,
40(3), 1914: 434) was the prevalent tone—and a rhetorical device often
used—during the Progressive Era, and also afterwards, during the labor
turmoil of 1919-20. A typical American Machinist editorial proclaimed:
‘Strikes are in evidence everywhere, but these strikes do not mean the
country is going to the dogs or that business is going to be halted. They
are the natural outcome of the spirit of uncertainty and turmoil and nerve
tension through which the world has been passing for the last six years’
(52(9), 1920: 1161).

To be sure, labor unrest was not framed as a political issue, but was
‘translated’ (Callon, 1980; Latour, 1987) to be a technical matter, an
organizational outcome of uncertainty: ‘Can the complicated phenomena
vaguely termed ‘labor troubles’ be taken out of politics? ... We believe
the answer is in the affirmative’ (American Machinist, 51(4), 1919: 807).
In this engineering ideology, the link between engineering-based tech-
niques and labor unrest was made clear: ‘That the real cause of the
present day unrest lies in the fact that there is no unit of measurement
which both employers and employees can use’ (American Machinist,
52(1), 1920: 331); that is, the strife between capital and labor was
ideologically neutralized by mechanical engineers who had taken indus-
trial unrest as a given and made use of it to promote their professional
agenda and to construct ‘uncertainty reduction’ at the forefront of the
industrial agenda.

Mechanical engineers’ call for ‘uncertainty-reduction’ in the field of
labor relations, viewed as a technical matter, was very appealing to shop
owners. Industrialists of the period were very much concerned with labor
unrest, felt threatened by it, and sought ways to mitigate and neutralize
it. The linkage between systems for uncertainty reduction and the labor
problems acted to legitimate the engineering solution to labor unrest and
to defuse it politically. Top management found the paradigms and meta-
phors offered by the engineers to be comforting. As one editorial sug-
gested: ‘There is no more vital need today than that of applying to the
labor question the same enlightened common sense which has lately
revolutionized machine shop equipment and practice’ (Engineering
Magazine, May 1903: 161). By dealing successfully with what they had
framed as uncertainties, mechanical engineers were able not only to
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expand their profession but also to make their role within the organiza-
tion more primary.

Enabling Context Il: Engineering and the Ideological Context of the
Progressive Era

Mechanical engineers—like many of their contemporaries—believed they
could solve social and class differences by creating a world of material
plenty. Just as they had created the steam engine governor, which
regulated and prevented tumultuous and unpredictable behavior, they
felt they could solve organizational and social issues by use of their
engineering paradigms (Sinclair, 1980). This professional ideology was in
perfect harmony with the spirit of the Progressive Era (1900-17). The
political culture of the Progressive period facilitated the claim of the
engineers to reduce uncertainty. First, the period was the golden age of
professional expertise, engineering included (Hays, 1959; Sinclair, 1980).
Second, the rise of several professions, such as economics, law and social
work among others, indicates that the period was characterized by The
Search for Order (Weibe, 1967), objectivity and rationality that would be
above political conflict (Abbott, 1988). Third, this era was marked by a
reaction to corruption in local and federal politics and the immense
power wielded by big business. Ambiguity and uncertainty were
perceived as conducive to political corruption and for the amassing of
power and wealth by a select few. Engineering ideology and professional
methods, it was felt, would be above the fray and there would no longer
be the need, nor the possibility, to resort to political infighting and
conflictuality. Fourth, the Progressive Era was characterized by the ideals
of equality and progress. Progress was expressed in terms of efficiency
and productivity, the emphasis placed on technology, machines and
organization. Equality was spoken of in moral terms, and was concerned
mainly with the redistribution of wealth by welfare legislation, the
limitation of economic power by antitrust laws, and the protection of
workers and their rights to unionize.

The Progressive Era was an emergent culture that had given wide-
spread recognition and acceptance to the notion of science and engineer-
ing in management (Weibe, 1967). Efficiency experts, while claiming
to be neutral and objective, argued that ‘the efficiency systems had
uncovered the underlying harmony of society and their spread was
inevitable’ (Haber, 1964: 60). Science and engineering were deemed to be
arbiters of truth, and, it was hoped, would replace the give and take of
conflictual politics. As Harrington Emerson, one of the more famous
efficiency experts, wrote: one ‘cannot but regard disputes over wages as
the effect rather than the cause of unsatisfactory and unscientific rela-
tions between employer and employee’ (ASME Transactions, 25, 1903—4:
878).
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The editors of the Engineering Magazine argued that the scientific
methods introduced by Frederick W. Taylor, Frank B. Gilbreth, Carl
Barth, Morris Cooke, Henry Gantt and others ‘Would remove the present
chief cause of antagonism between employer and employed’ (Engineering
Magazine, February 1910: 653). Similarly, an Engineering Magazine
editorial stated: [where] ‘the true spirit of Scientific Management has
come to permeate an organization, labor troubles are as rare as planetary
collisions’ (Engineering Magazine, February 1916: 748).

Other Voices: The Various Countenances of Organizational
Uncertainty

There are always hubs of opposition to professional actor-networks’ pro-
jects (Yonay, 1998). The organizing concept around which systematization,
rationalization and standardization efforts were built was ‘uncertainty
reduction’. The underlying assumption was that the machine-like organi-
zation would generate predictability, stability, consistency, continuity and
certainty. Capricious behavior—likely to evoke uncertainty—will be con-
trolled and tamed through machine-like organizational arrangements. This
was the goal of mechanical engineers who had created a cognitive equation
containing two opposite binary poles: on the one hand, the desired end of
rationality and certainty; on the other hand, that of uncertainty and
irrationality. Many mechanical engineers subscribed to this appealing
binary scheme. In practice, however, some voiced dissatisfaction with its
application. The ASME, for example, had a long history of opposition to
setting and enforcing uniform codes and standards. ASME officials were
aware of the dialectic nature of uncertainty. They were concerned about
unforeseen hazards, which may be caused by standards themselves, and
the precarious legal position the ASME would be in as a result. Some
ASME members argued against taking an improper stand in business
competition (framed as reducing market uncertainty), while those siding
with small shop owners felt that standardization would prove a costly
burden and make them less competitive in the marketplace. Others took a
more equivocal stance, arguing that very few professionals were competent
enough to judge codes and standards.

Similarly, there were voices within the field of mechanical engineering,
which expressed dissatisfaction with the dominant machine-oriented
voice. That is, the engineering community was not unanimous in its
attempt to colonize the management of firms with tools and concepts that
were designed and developed by mechanical engineers to reduce uncer-
tainty.

Strong reservations were expressed within engineering circles regard-
ing the homogenizing concept of certainty. The editors of American
Machinist, concerned over restricting the autonomy of machinists and
with the imposition of bureaucratic rules, found it questionable that
machine-oriented uncertainty-reduction would improve the ‘value of
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product per man employed’ (American Machinist, 13(4), 1891: 8). They
reported in 1891 that ‘one of the best and most successful shop managers
in this country, employing 1200 workers, decided to take down all the
framed rules, and have no shop “rules and regulations” whatever’. A
theoretical article appearing during the same year rejected the notion of
universal certainty. It argued that such systems must be made for the
shop rather than vice versa, as ‘it is utterly impossible to dictate a
standard system that shall be applicable to all classes of manufactures’
(American Machinist, 1(1), 1891: 7). A 1904 American Machinist article
entitled ‘Over-systemizing’ conceded, ‘systematic management is cer-
tainly a necessity’, but fads are troublesome things and, ‘there are
indications that this subject of “production engineering” and ‘“system-
izing” is rapidly developing into such a fad’. While a ‘proper amount of
system’ decreases the cost and improves the quality of a product, too
much system does not necessarily increase certainty (American Machin-
ist, 48(11), 1904: 1499). ‘Wake up America!’ (Engineering Magazine,
September 1906: 801-8), an article by Louis Bell, a university professor
and a prominent consulting engineer, admonished the technological and
business community. Invoking the ‘disaster’ that American manufac-
turers were facing given international competition, Bell warned of ‘lurk-
ing in over-confidence in system’.

Manufacturers, particularly the smaller ones, did not subscribe to the
industry-wide ideology of uncertainty-reduction and viewed systematiz-
ation and standardization as strategies employed by engineers to expand
their professional territory. Systems were costly and seemed unnecessary.
To them, they appeared to generate unpredictability, lack of control,
conflicts and instability (Shenhav, 1995). As one supervisor, describing
the work of these engineers, put it: ‘they had every man in the place
running around with a pencil over his ear, and we didn’t get the work
done’ (American Machinist, 16(4), 1915: 750).

The employers’ objections troubled and perplexed mechanical engin-
eers. An 1891 American Machinist editorial argued that, while engineers
sought to increase efficiency, they unfortunately found their efforts to
control the firm impeded by the very men who stood to gain the most by
the reforms (Shenhav, 1995). The tension between engineers and employ-
ers over systematization as a means for achieving certainty was discussed
frequently in the engineering literature during the first decade of the 20th
century. Engineers lamented about the ‘unprogressive manufacturer’ who
‘does not understand that the losses he is daily bearing are many times
the amount that his extra clerks would cost him. In fact, his “extra clerks”
would probably prove the best investment he could ever make’ (Engineer-
ing Magazine, April 1902: 15-18). As late as 1907, engineers observed
that ‘there are still many manufacturers who are not satisfied to give their
unqualified approval to modern methods . . . The number is growing less
every day, but there are thousands to whom these remarks apply’ (Engin-
eering Magazine, January 1907: 481-92). Opposition to systematization

391

Downloaded from org.sagepub.com at Tel Aviv University on July 3, 2013


http://org.sagepub.com/

Il

Organization 7(3)
Articles

and standardization, however, dissipated with time. The adoption of new
systems and standards was led by the larger and more successful firms
which in turn influenced the entire industry. The widespread adoption of
uniform standards is well in line with the notion of mimetic isomorph-
ism argued by institutional theorists (DiMaggio and Powell, 1983).

Summary and Conclusions

This research, in an effort to demonstrate the importance of understanding
the impact of social, political and cultural factors on management practices
and organization theory, zooms in on one of the main managerial concepts,
‘organizational uncertainty’. We demonstrated that mechanical engineers
at first focused their professional energies on dealing with technical
uncertainty and, building on their success, expanded their professional
domain to include the reduction and elimination of organizational uncer-
tainties. Further, we contend that discourse regarding organizational
uncertainty is closely associated with labor unrest. The textual materials
demonstrate that labor unrest was conceptualized as a problem of
mechanics and was treated as a particular case of organizational uncer-
tainty. The engineers-managers viewed their professional expertise, their
tools and methods of organization and management practices as a remedy
for the labor turmoil. The first paper Taylor read before the ASME was
not incidentally entitled ‘A Piece Rate System: A Step Toward Partial
Solution to the Labor Problem’ (1894—5). To buttress his argument, and to
make scientific management more palatable to owners and management,
Taylor emphasized that there had never been a strike by men working
under his scientific system (1903).

The professional tools and techniques developed by mechanical engin-
eers were deemed scientific and objective by the host business com-
munity. Social problems and the struggle over the division of wealth
were placed within the domain of professional engineering and thereby
the political conflictuality was flattened, objectivized and neutralized.
The political struggle was recast, it was technologized and rationalized.
The rationalization of politics was made possible by engineering expert-
ise which reduced divisive social issues into technical matters which
were suitable to unemotional and calculable engineering manipulation,
and by the political ideology of Progressivism which aspired to achieve a
neutral, administrative state (Merkle, 1980). It was this transformation of
technical uncertainty into the language of management and organization
that marks the constitution of uncertainty discourse. It was then institu-
tionalized and diffused in the literature and in organizational practice.
This research has theoretical, methodological, historical and epistemo-
logical implications, linked and intertwined, for the study of the origins
and development of organization theory.

Generally, American organizational thinkers treat the field of organiza-
tion theory as a relatively recent phenomenon. Mainstream and canonical
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texts, such as Scott (1987), peg its appearance to the late 1940s, with the
translation into English of Weber’s work on bureaucracy and Selznick’s
study of the Tennessee Valley Authority (1949); others date the beginning
of organization studies to the appearance of the Administrative Science
Quarterly in 1956. The current study suggests that organization theory
ought to be historicized, and that the roots of the field go much deeper
(Burrell, 1988) than ascribed by the classical texts and are closely linked
to the inception of salaried management, the rapid growth of the machine
shops and, more importantly, to the rise of the large industrial business
organizations during the second half of the 19th century.

At the theoretical level, the technique of tracing the evolution of the
usage of the concept of uncertainty presents us with the possibility of
offering a distinct and unique way of interpreting it and enables us to
develop novel hypotheses. The traditional view, espoused by organiza-
tion thinkers such as Thompson (1967), Crozier (1969), Pfeffer and
Salancik (1978), and Scott (1987), is that hierarchies arise in order to
achieve stability, order and efficiency which are defined in terms of
rationality and the reduction of uncertainty. We suggest that
uncertainty—a dominant intellectual thread in the history of organiza-
tion theory—be treated not only as a feature of the internal and external
organizational environments but also as an ideological construct used to
legitimate the rise of professional managers and to justify a variety of
managerial and organizational methods of control.'* It may be argued that
current organizational theory adopted the concepts of rationality and of
‘uncertainty reduction’ too readily, without sufficiently distancing itself
from the objects of its inquiry. In other words, the tendency of the early
organizational theorists was to adopt the actors’ categories, i.e. the
classifications and state of mind of management (Douglas, 1992). In a
similar vein, Foucault poignantly remarked: ‘I should like to know
whether the subjects responsible for scientific discourse are not deter-
mined in their situation, their function, their perceptive capacity, and
their practical possibilities by conditions that dominate and even over-
whelm them’ (Foucault, 1970: xiv).

The main issue at stake is the relationship between the engineering
community and the objects they constructed: ‘material objects’, ‘ideas’
and ‘theories about the world’. Given their central role in industrial firms
at the time, engineers were able to monopolize their idiosyncratic frame-
works and to universalize them throughout the entire organizational
community. Engineering professionals, because of the unique context of
the politics of management-labor relations and the ethos of the Pro-
gressive Era, were in a position to create convergences and homologies
among previously unrelated entities thereby enacting a new organiza-
tional reality (Callon, 1980; Latour, 1987).

Historical analysis often leaves one with the impression that the
narrative is deterministic and unidirectional. Though our attempt to
expose the underlying perspectives may blur controversies, it is not to
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say that engineers were all cut from the same cloth. Two distinctions are
noteworthy. First, many engineers showed no interest in management
and managerial problem solving and chose to pursue ‘traditional’ engin-
eering vocations. Second, not all engineers supported the trend to stan-
dardize all aspects of machine shop work; some fought this sweeping
movement. They felt that standardization served the industrialists and
mass production, and would, eventually, inhibit creativity and originality
in machine design and production. Furthermore, many shop owners
were apprehensive about adopting standardization and new management
techniques that were viewed as costly, unnecessary, and impractical.
These different views of the organizational rationality are in evidence in
the pages of the American Machinist and the Engineering Magazine.

Finally, a similar analysis may be made regarding widely used manage-
rial concepts such as ‘hierarchy’, ‘efficiency’, ‘effectiveness’, or ‘quality
control’. This would warrant a combined effort of collecting historical
quantitative and qualitative data, which describe the genealogical rela-
tionship between actors, concepts and objects in changing environmental
conditions. This brings us back to the theoretical position with which we
started this discussion. Every theory is based on an epistemological
anchor that is achieved through reflexivity, reached through an historical
analysis. Thus, we need to demonstrate that theory development, metho-
dology, epistemology and history are intertwined.

We should like to thank Gideon Kunda with whom we discussed our research
project from its inception. We are also indebted to Galit Ailon-Souday, Michal
Frenkel, Noah Lewin-Epstein, and Yuval Yonay for useful comments and sugges-
tions. Yasmin Alkalay provided valuable technical assistance. The services and
help received at the Engineering Foundation and the Engineering Societies
Information Center, Linda Hall Library—East are greatly appreciated. This
research was supported by grants from the Israel Foundations Trustees, Ford
Foundation, 1994, the Israel Science Foundation and the David Horowitz
Institute.

1 For exceptions see Barley and Kunda (1992), Guillen (1994), Shenhav (1995),
Jacques (1996), Abrahamson (1997), Weitz (1997) and Shenhav (1999).

2 American creation of management grew out of engineering practices that
were different from the European experience. The US engineers-managers
were very much attuned to the economic constraints of the enterprise and the
management of production processes. This was not the case with European
engineers, especially the French and German, who were more concerned
with technical variables in line with their scientific traditions. Germany'’s
economy was organized around ‘rational lines’ and bureaucratic formulas,
and did not experience the kind of managerial discourse that developed in
the United States. It is true that bureaucratic ideas about order and duty were
borrowed from the German Army and state administration (Guillen, 1994).
But it did not enjoy the professional discourse that developed in the United
States during the Progressive Era. In the United States, professional discourse
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emerged within engineering circles and was then diffused in industry. In
Germany, the bureaucratic model was formed in state apparatuses. To the
extent that managerial thought developed in Germany to its modern form, it
was an American influence. Scientific Management arrived in Germany a few
years before the First World War (Merkle, 1980; Rabinbach, 1990). In the mid
1920s Germany'’s acute economic problems drove engineers, manufacturers,
academicians and intellectuals to make pilgrimages to the US in order to
unravel the American romance with modern management. Every serious
business and engineering magazine in Germany regularly covered American
success stories, usually not without mention of Fordism, Scientific Manage-
ment or Sears, Roebuck and Company (Nolan, 1994). Economic historians
estimated that in the mid 1920s there were 600 private organizations, 85 state
offices, and 67 state research institutes in Germany that dealt with issues
related to rationalization (Guillen, 1994).

We examined the title, abstract, introduction, and summary of each of the
articles. We coded these for explicit and unambiguous appearance of the
construct ‘uncertainty’. For it to be counted, the concept had to appear in any
one of the above-mentioned sections of the articles published. A comparison
of the mentions of uncertainty with the mentions of ‘organizational good-
ness’ constructs is instructive: out of 2760 articles that appeared in the ASQ,
AM]J, AMR, and OS since their inception through 1990, 349 (or 12.6 percent)
of them deal with the key constructs of organization theory: ‘effectiveness’,
‘efficiency’, ‘productivity’ and ‘performance’ at the organizational level
(Shenhav et al., 1994).

To distinguish between individuals and social entities, organizational theo-
rists use concepts such as organizational fields (DiMaggio and Powell, 1983),
interorganizational field (Benson, 1975), sectors (Scott and Meyer, 1991),
industrial systems (Hirsch, 1972) and business systems (Whitley, 1992). The
concept of ‘field’ is used here to mean a configuration of objective relations
between positions (Bourdieu, 1992) that ‘delimit a socially structured space
in which agents struggle, depending on the position they occupy in that
space, either to change or to preserve its boundaries and form’ (Wacquant,
1992: 17; quoted in Kjir, 1998). The concept is useful as it situates social
entities as part of a decentralized relational structure that shapes and gives
meaning to them (Kjir, 1998).

The concept ‘discourse’ denotes the process of articulation as a struggle to
establish the meaning of social phenomena by continuously forming a series
of distinctions relating to a particular phenomenon—ordered by a particular
ideal conception. A discourse is not a body of ideas but, rather, a set of rules
of concept formulation.

To be sure, it is not denied that the industrialists and professional engineers
operated in environments rife with uncertainty. This research, however, is
concerned with understanding the parameters which cultivated the dis-
course regarding uncertainty, which enabled it to grow and eventually
become legitimized and pivotal in management and organization theory.
Each reference to uncertainty, in the American Machinist and the Engin-
eering Magazine, both ‘positive’ and negative’, was tabulated and the page
space that was allotted to each reference to the term was recorded; that is, the
variable captures the total volume of pages dealing with uncertainty divided
by the total number of pages published in a given year. Uncertainty was
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defined by the actual reference to the word, its synonyms or antonyms:
certainty, ambiguity, haziness, chaos, vagueness, steadiness, stability,
chance, standardization, rationality, predictability, risk, order.

8 Once institutionalized, the very elements that were instrumental in a pro-
cess’s formation may cease to affect it as the discourse achieves a life of its
own. This is the essence of the institutionalization process: factors affecting a
process during its inception may no longer affect it once it has become
institutionalized (e.g. Tolbert and Zucker, 1983).

9 A plausible explanation for this decline may be that the discussion regarding
organizational uncertainty shifted from engineering literature to other organs
(e.g. the Journal of Applied Psychology); that is, as management became a
distinct discipline and was separated from mechanical engineering, we
expect that the forum for discussion would also change.

10 The ASME established its Management Division in 1920; by 1922, it was its
largest division (Merrick, 1980). The rapid growth of engineers in managerial
positions may be explained in a variety of ways: their middle-class status
and ambitions, their technical skills and analytical abilities, and their filling
of a void created by the rapid industrialization (Layton, 1971). Exploring the
reasons for this phenomenon is outside the scope of this paper.

11 Throughout the paper, we advanced the position that engineers-managers are
free agents promoting their own interests, often against the position of their
employers. Thus, we see the interests of managers and capitalists as diver-
gent, and managerial capitalism not as a natural organ of traditional capi-
talism. This stand runs counter to both economic functionalism (Chandler,
1977) and the Neo-Marxist perspective (Braverman, 1974; Edwards, 1979).
Both perspectives treat capitalists as the main agents for social change.
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