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Abstract

Drawing upon primary and secondary historical sources, and comparing actual development paths to
plausible ones not followed, we analyze the U.S. electricity industry through 1915. Using the idea of
"socially-embedded industries," we describe the origin and mobilization of the key social network
among executives of leading firms and explain how and why they created institutionalized forms in their
respective firms and industry. Illustrating how industry boundaries are drawn and re-drawn,
organizational firms and technologies transferred and standardized, and strategic goals and
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developmental paths selected and/or prevented through social network-based action, we challenge the
claims of theories based on technical efficiency, economic rationalization, and reduction of transaction
costs. We argue instead that the electricity industry took the technical and organizational form it did as
the result of a coherent network of former Edison associates, who mobilized resources through their
influence in industry trade associations, and thereby outflanked advocates of alternative, more
decentralized forms of development.

SOCIAL CONSTRUCTION THEORY AND THE SOCIAL CONSTRUCTION OF INDUSTRY

We have reviewed the histories of 80 central station firms and the careers of over 200 one-time
employees of Thomas Edison, analyzed the participation of 1,500 executives in for-profit firms in
industry trade associations, and studied several hundred other secondary and archival sources. Building
on the initial social network and social-construction arguments of Granovetter (1985, 1990) and
McGuire's insights (1986) about socially-negotiated industry dynamics and boundaries, we will critique
and challenge theories which claim that organizational forms and technologies result from economic or
technical imperatives, the search for efficiency, or the activities of great men or women. Extending the
arguments on path-dependence initially detailed by Paul David (1986, 1987) and Brian Arthur (1989),
we find that the boundaries, composition, and dynamics of the U.S. electric utility industry were
constructed by identifiable social networks. Those networks were connected by a small "hub" group of
urban central station utility executives who shared a common experiential and social relationship as
employees of Thomas Edison between 1882 and 1884. We will use the content of several industry
contests to demonstrate how and why these networks acted to construct and shape industry development
and boundaries in particular ways, and not in others of apparently equal viability.

This chapter, and the larger project from which it derives, construes "social construction" in the tradition
of the sociology of knowledge (Berger and Luckmann, 1966). This tradition includes a recognition of
the importance of discourse, shared experiences, common role constraints within a web of social
relations, the emergence of control mechanisms that channel action. It encompasses institutional
processes of legitimacy and collective, socially-shaped stability and change. But unlike Berger and
Luckmann, we do not assume people necessarily seek order or psychological simplicity, especially
since, as Schumpeter has noted, disorder and destruction can be the lifeblood of existence and the
strategic goal of economic actors (1942: 81-87). In addition, we give social motivations, mechanisms,
and groups attention equal to the focus on cognition, knowledge, and individuals that has been typical of
recent social construction analysis (Granovetter, 1992).

Our narrative reflects our concern with grounding explanation in the material conditions under which the
particular institution of the central station electric utility industry arose, as well as the processes that
fostered in particular development. Starting from a social network approach to economic relations and
activity (Granovetter 1985) and a political economy analysis of the electric utility industry in its period
of formation (McGuire 1986), we began to "peel back" economic and technical explanations of event
development predicated on assumed individual and system-level rationality, to reveal underlying social
formations and processes. We have also integrated insights from the path-dependent analytic approach
of Paul David (1986, 1987) and Brian Arthur (1989), which challenges fundamentally functionalist
assumptions about the inevitability of certain technical and economic formations. One strength of this
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method is that it allows the analyst to explain what did or did not occur, and to identify why particular
outcomes were encouraged or constrained. In so doing, it provides insights into the relations of power
and to the presence of chance, habit, accident, and unintended outcomes in industry development.
Combining David and Arthur's method with Granovetter's recognition that much of what appears to be
rational economic action depends on prior, actively created social networks and institutionally-mediated
personal relationships, we re-examine the processes of industry formation.

What emerged from these efforts was a "grounded theory" (Glaser and Strauss 1967) of industry
boundary contests based in detailed evidence on social relationships in the early electric industry. We
identified the shared experiences, socially-networked relations, and deliberate formation of institutions
to channel action that underlie the unfolding historical events and give a particular shape to the
amorphous and informal socio-economic relationship of an "industry." Our account is not presented in
the language of Berger and Luckmann's classic "social construction" thesis nor as an empirical proof of
this thesis. Rather, we present a grounded theory explanation of how and why this economic relationship
was actively constructed in particular ways and not according to other equally viable possibilities. As
such, our analysis continues to pay attention to the "network" and "rational man" debates which were its
genesis. Our path sequential approach results in our detailing a literal, deliberate, and often reactive
"construction" process undertaken by an identifiable social group, not just an abstract knowledge-based
similarity shared by individuals whose habits encouraged common institutions, as Berger and Luckmann
emphasized.

This approach is an extension of the classic sociology of knowledge concerns, as applied to a specific
social formation, in this case, an industry. Central technologies of the industry, after an early period
characterized by multiple forms in the organization, production, and delivery of electricity, came to be
viewed as one necessarily organized in a certain way — the way preferred by a group of associates of
Thomas Edison and, later, Samuel Insull. This process of "objectivation," by which a contingent human
production comes to be seen as given by the objective, non-human environment, is one of the main
concepts in the German sociology of knowledge tradition (Berger and Luckmann 1967: Part II).
However, the actual mobilization of personal and organizational resources by which important actors
shape and re-shape social discourse in such a way as to produce such objectivation is typically
unexamined in the classic sources. By linking concrete concerns with an analysis of ideas and
conceptions, we hope to strengthen the analysis of social institutions.

THE ELECTRICITY INDUSTRY: VARIETY IN THE ORGANIZATION OF PRODUCTION
AND STRUGGLES OVER INITIAL BOUNDARIES 

In 1880, Thomas Edison had only begun to develop the incandescent electric light, and most homes and
factories were lit by natural gas. On-site electric lighting systems were sold and installed as early as
1878, and by 1885 they were a booming business involving over 1500 arc and incandescent plants
(American Electrical Directory 1886). Alongside these "isolated plants," a fledgling industry of
privately-owned central electric stations blossomed from less than two dozen firms in 1882 to almost
five hundred in 1885, and by 1891 almost two thousand independent local firms were using different
technologies and organizational structures. These firms were hindered by local governments and large
equipment manufacturers, and wracked by destructive competition. Yet by 1929, isolated generation
was a historical footnote, and the industry was dominated by a few large holding companies overseeing
central station firms using standardized methods of production, sales, and marketing, common
organizational structures, and protected by government agencies (Bonbright and Means 1969, Rudolph
and Ridley 1986, USFTC 1935, McGuire 1986: 526-9, American Electrical Directory 1892).

Central station electric systems were a major commitment for Thomas Edison, who mobilized his
personal financial and patent-based resources and those of his subordinate co-workers and their families
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to create and manage the Edison (later General Electric) electrical equipment manufacturing firms
(McGuire, Granovetter, and Schwartz 1993). Unlike his chief financier J.P. Morgan (and most other
inventors) who sought to create a manufacturing industry to produce mechanical devices (equipment)
which would produce electricity, Edison strongly argued that electricity should be the primary
commodity, and that electric equipment should be built for and sold to central stations, rather than to
individual building owners. Edison mobilized long-standing associates to sell and/or invest in several
central station firms. And by exchanging equipment for securities of local central station firms, he
created shared ownership among the patent-owners, equipment manufacturing firms, and central station
firms. They secured funding for several additional central station firms by exploiting antagonisms and
fears among financiers (McGuire 1990).

This pattern of activity established the initial boundaries among electric industries. Edison drew on his
holdings, those of his associates and their families, and on a production monopoly to separate electric
light current business from the manufacture of electric devices, electric trolleys, electro-plating, and
telephones, each of which had preceded the incandescent lighting system and involved millions in
invested capital and in sales by 1881 (Bright 1972: 33). Edison also worked to retain the separation
between his incandescent lighting systems (mostly indoor) and the well-established arc lighting systems
(mostly street and public spaces), keeping them separate industries and markets. For example, despite
numerous promises to his patent-dependent franchisees to create arc light systems, Edison refused to do
so (McDonald 1962: 44, Passer 1953: 167). His goal was to use his exclusive contracts as inventor and
supplier of equipment to keep arc lights (to which he did not have exclusive patents) from operating on
his systems.

Through 1884, Edison also argued for the need to differentiate between firms selling electric light
current and those supplying electric power (motor) current, based on his lack of personal financial
interests in the latter (Conot 1979: 207, Ch. 18). Edison was unsuccessful in making this claim. He
subsequently withdrew his objections after some of his friends and investors in his manufacturing and
central station firms came to own crucial power patents, tailored them to operate on his central station
system, and signed exclusive production contracts with the Edison manufacturing firms (Passer 1962,
1953: 238-9, McGuire 1990, McGuire, Granovetter, and Schwartz 1993). As a result, many local
utilities began to serve both arc and incandescent lighting systems simultaneously, as well as power
customers. Given the different but compatible applications of these technologies, and the ability to serve
all customers from a common current (transformed into various frequencies and cycles via "gateway
devices"), it became difficult for Edison to maintain his claim that arc and power customers were a
different business from incandescent lighting, especially since other manufacturers had created devices
to serve all three markets.

Moreover, Edison was preoccupied with struggles against his own financiers for the control of his firms,
patents, and exclusive manufacturing rights. During this period, numerous factors shaped the inclusion
and exclusion of various proto-industries within what would become the electric utility industry:
friendships, family connections, personal fears, mobilized collective knowledge and resources, scarcity
of capital, as well as vested interests, technical possibilities, and personal preoccupations.

Despite Edison's success in creating the infrastructure for central station firms, it was not inevitable that
they would survive or become the dominant form of electric service. In most cities, isolated systems in
homes, apartment buildings, and factories remained the most common suppliers of electricity to
consumers through 1915 (cf. Platt 1991: 209, King 1950: 202, Duboff 179: 218-219). While economic
efficiency arguments could be mounted on behalf of each type of service, it appears that isolated
systems in factories or apartment buildings were at least as viable as other decentralized amenities,
including home furnaces, water wells, and personal automobiles, each of which became the norm.
Isolated systems had significant first mover advantages: hundreds had been sold before Edison ever
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opened his first central station (Brush 1882, Stout 1909) and they were supported by major financial
houses, such as that of J.P. Morgan. We even found examples of coordinated distribution systems
involving the temporary integration of many isolated systems (Marvin 1988: 170). In fact, until the early
twentieth century, it was not inevitable that electricity would displace natural gas as the dominant
lighting medium for home use. Many homes in which electricity was installed through 1900 had dual
systems, using gas for daily light and the more expensive option, electricity, only when entertaining
guests (Platt 1991: 80, 154-5).

Two other technical sources of industry boundaries, the selection of the preferred form of current and
the standardization of current frequency at 60 and 25 cycles (for light and power respectively), also
resulted from personal insights, compound historical accidents, long-standing friendships, and corporate
interlocks (McGuire 1990). AC and DC current each had technical advantages and disadvantages
(Passer 1953: 164-6) but neither was intrinsically preferable or dominant. AC became the principal form
of current in the U.S. because both major manufacturers had AC equipment and thus had no personal
stake in promoting an exclusively DC system, and because J.P. Morgan had a lingering antagonism
toward Edison, who could have reaped a handsome profit from continued use of his DC patents (David
1987).

There was no determining technical or economic imperative driving the selection of AC or of 25 and 60
cycles as industry norms. The "rotary converter" that transformed AC into DC current also worked in
reverse. Systems in which current was generated and transmitted in AC and then converted to DC for
distribution were feasible, and indeed were typical in most U.S. central city areas through the 1920s and
in Europe through most of the twentieth century. Motors and appliances for each current type were
manufactured and sold here, and so each current type could have had its own niche. Further, the initial
selection of two frequencies of current as a norm, rather than one as in Germany and parts of Britain and
California (Hughes 1983: 129), embedded a technical and economic inefficiency that lingered until
1950, when most of the remaining 25 cycle engines were re-wired at utility expense (McAfee 1947: 19,
Bush 1973: 501).

STANDARDIZING BOUNDARIES AND PRACTICES IN PRIVATE CENTRAL STATION
FIRMS 

Through 1890, the electricity industry was made up of equipment manufacturing firms and local
operating utilities. In 1885, the owners of non-Edison electric current sales firms met and formed the
first "electricity" trade group: the National Electric Light Association (NELA). The NELA included
firms that made, sold, operated, and repaired (especially arc) light and power systems. By 1888, the
association was dominated by the leaders of the New York Electric Club, a group with a national roster
(Nye 1990: 173, NELA 1888) whose leaders constituted a predominantly non-Edison social network. In
response to the formation of the NELA, Samuel Insull, secretary to Thomas Edison and an executive
who helped Edison open and sell central station firms, formed the Association of Edison Illuminating
Companies (AEIC) in 1885. Most of the early AEIC members were personal friends of Edison and/or
Insull and executives of small Edison central station incandescent lighting systems. These half-dozen
firms were a distinct subset of the forty or so firms that used Edison equipment at the time. The AEIC
remained a subset even as the number of Edison-supported firms tripled through 1891 and the
Association's membership shifted to include larger urban firms (American Electrical Directory 1886,
1892).

Beginning in about 1890, both trade associations independently began to redefine the boundaries of the
electricity industry by denouncing city-owned electric firms as "socialistic." City-owned utilities used
the same equipment and sold the same commodity as privately-owned ones. City-owned firms had
previously been members of and worked with other utility leaders; thus, this emerging industry
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boundary is significant (NELA 1890: 164-179, 1898, 1900: 1: 412, Rudolph and Ridley 1986: 23-34,
and Toledo Edison 2: 83 2/14/1897). The Associations tried to exclude city-owned utilities from their
organizations and their meetings, proposed boycotts of manufacturers who supplied them, and mobilized
to oppose and impede their creation. They also sought and secured state legislation that limited not-for-
profit systems to street lights in some cities like Detroit and Grand Rapids (Wilcox 1908), and other
types of procedural impediments were promoted and enacted in Connecticut and Massachusetts (Bemis
1899: 677, AEIC 1906: 371-7, Rudolph and Ridley 1986: 34). This industry boundary was being
actively built based on the form of ownership rather than the process of production, similar technologies,
and the final form of the commodity. These actions and distinctions are contrary to those used by the
Bureau of Census and their SIC codes which officially define industries then and now, and by most
mainstream economists who see these as intrinsic boundaries (McGuire 1986).

A second boundary was being constructed simultaneously during the early 1890s as local utilities sought
to separate themselves from the electric equipment manufacturing firms. NELA members included firms
that sold and operated a variety of electric devices encompassing several electricity-based proto-
industries, including electric arc light, electroplating, telephone, electrical medicine, and electric motor
devices. For example, Chicago Arc Light, the first major electric light company in Chicago, emerged
from a combination of electric medicine and central station service (Platt 1991: 268). The NELA
conceived of electric light service (and by extension the composition of the industry) as vertically
integrated firm components that included manufacturers, operating utilities, contractors, and repairmen,
similar to Bell Telephone in a later period.

AEIC members were drawn exclusively from the Edison-affiliated central station electric lighting firms
and their associated Edison manufacturing firms (first Edison Manufacturing, then Edison General
Electric, and finally General Electric). Through 1893, the AEIC promoted a two-level, vertically
integrated industry of equipment manufacturers (GE) and Edison incandescent central station firms. The
central stations had exclusive contracts with the manufacturing firms, and depended on them for
financing, supplies, and innovations, factors that in effect made them subordinate cheerleaders in the
AEIC. This situation changed in 1892, when J.P. Morgan and his allies wrested full control of Edison
General Electric from Edison and his supporters. They created a leveraged buyout through competitor
Thomson-Houston and the resulting firm was renamed General Electric.

During the early 1890's, there were numerous conflicts of interest between the equipment suppliers and
the central stations. Exclusive contracts locked the central stations into purchase from one supplier. In
return, the suppliers were supposed to refrain from selling isolated generation equipment within the
franchised territory of the central station firm. Sharp exchanges during AEIC meetings highlighted the
fact that this provision was often ignored. Rival central station firms still operated within the same areas,
and expected their suppliers to pursue patent infringement suits against competing firms using different
equipment, but enforcement of this policy was a low priority for Edison manufacturers and for General
Electric. The exclusivity of contracts gave the manufacturers market power, which they used to keep
prices higher than seemed reasonable to central stations. Service issues, such as delivery time, were also
points of contention. Manufacturers, for their part, considered the central stations to be unreliable
customers whose often troubled financial condition led them to delay equipment payment or issue new
securities to meet their obligations.

These issues came to a head beginning in 1893, when the owners of small, early Edison firms were less
prominent in the AEIC, and the organization was dominated by a tight group of former Edison
employees. This group was informally led by Samuel Insull, who had left General Electric after the
buyout to become a utility executive in Chicago. Insull and other urban executives mobilized to
distinguish and counterpoise their central station firm interests against those of General Electric by
redefining the electric utility industry boundary to exclude manufacturers. The large firms that
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dominated the AEIC were in part motivated by economic self-interest. The product of this self-interest
was the emergence of a core group of industry leaders that would strongly influence the industry for
many years.

Almost all of the men who comprised this emerging "central committee" had worked in the drafting
room of the Edison Electric Company's Goerck Street (Manhattan, New York) equipment manufacturing
plant between 1882 and 1885. During these years, Samuel Insull had been Edison's most trusted
confidant and head of manufacturing operations. While hundreds of men had worked for Edison during
this era, this small subset had worked in the Goerck Street plant and attended special classes together.
They had also been among those sent by Insull and Edison to set up central station light systems. This
group, which probably never exceeded eight men, and which included Insull, John Lieb, Charles Edgar,
and Louis Ferguson, constantly shaped industry development during the next 40 years. Early efforts of
the "Insull circle" included distancing themselves from GE domination in the AEIC, and creating a
certifying board, the Electrical Testing Laboratory (ETL), to assure GE quality and innovation to assert
their control (and that of central stations in general) over the AEIC. The ETL Board consisted of Lieb,
Edgar, Insull and William Barstow.

Obviously, we have dubbed this group the "Insull circle" because of its domination by Insull. In our
ongoing research, we examine Insull's company, Chicago Edison, and explain how his knowledge of the
industry, his connections to the European technical and financial community, and a group of very
talented friends and associates gave autonomy and innovative opportunity to Chicago Edison. Insull
brought European innovations (including the Wright rate system, load building and turbines) to the U.S.,
and actively promoted the adoption of these techniques and devices among the other principal firms
within the AEIC (Hughes 1983: 217-233). The Insull circle mobilized to promote these and other
technical and organizational changes among AEIC members and the central station utility industry as a
whole. These efforts were undertaken in pursuit of what was eventually called a "growth dynamic"
approach: scrap and replace old technology with new, create and expand a territorial monopoly, increase
total and per capital load, and establish increased load balance. They used their personal and trade
organization relationships to promote the adoption of techniques and devices, and to reframe the
opportunities available to other central station utilities. As we will detail, alternatives that involved more
decentralized and smaller-scale provision of electricity, separation of generation, transmission and
distribution, provision combined with the production and sale of other products (such as heat in co-
generation arrangements), or provision by not-for-profit companies, were effectively attacked and
discouraged by the Insull

Crucial to the embedding of their preferred template of industry development was the Insull circle's
domination of the AEIC as a method of systematically and actively transferring technical and
organizational norms among their circle, their subordinate or holding company associates, and to the
industry at large. During the 1890's, members of the Insull circle held over 90% of the AEIC's officer
and committee positions; along with technical experts from the Six Cities firms they led (New York,
Philadelphia, Brooklyn, Detroit, Boston, and Chicago), they delivered almost all paper presentations at
the association's annual meetings from 1892 to 1897. Significantly, leaders of firms in other large cities
(such as St. Louis, Baltimore, and Pittsburgh) did not participate in AEIC leadership, despite their
representation of large populations and loads (McGuire, Granovetter, and Schwartz 1999, NELA various
years, AEIC various years). Regardless of firm or load size, we find that through 1910, firms generally
joined or became active in the AEIC only after hiring former Goerck St. employees or family members
of the inner circle's executives.

Examining the composition of AEIC committees from 1897 to 1910, we found that personal networks
and firm domination of the AEIC became institutionalized as executives from Insull's circle were
replaced. In twenty-three of the twenty-eight cases when one of these leaders left a committee position,
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he was replaced by a subordinate executive from the same local firm, an 80% rate of "broken ties" re-
constitution. Men from their firms occupied 275 of the 287 positions on AEIC committees and presented
71% of all papers between 1901 and 1910. Direct, almost monolithic control over the AEIC continued
after the exit of the "Circle" members from leadership positions, albeit through firm subordinates.

Despite its influence, the AEIC did not dominate the industry because membership was limited to a
highly self-selected group associated with large urban firms supplied by General Electric. The NELA,
on the other hand, was broader, bringing together many smaller firms that were not dependent on
General Electric equipment, as well as contractors, jobbers, engineers, and even professors. It had the
potential for industry-wide consensus (and domination) that could not be assured from an AEIC base.
An informal system of industry-wide self-governance emerged after several large urban firms became
involved with the NELA. While several AEIC firms joined the NELA in the early 1890s, their
executives were rarely involved in the NELA leadership. In 1897, however, the Insull circle, aided by
leaders from a few other long-standing AEIC firms, also became involved in the NELA. They assumed a
prominent role in guiding the NELA through the next three decades. Unlike the straightforward system
of unilateral domination the Circle and their Six Cities firm executives had held in the AEIC, their
modus operandi in this trade association was less direct; relying on an informal coalition with AEIC
supporters to who were not part of the circle to help influence crucial debates via timely and strategic
intervention.

Analysts including McMahon (1985) and McDonald (1962) have suggested that the AEIC acted as the
directing and coordinating committee for the remainder of the industry. A brief examination of NELA
committee assignments from 1901 to 1910 supports that insight. Insull's circle, their firm subordinates,
and executives of other urban firms involved in the AEIC occupied a majority of seats in two-thirds of
the 75 committees existing during the 1901-1910 period.

Yet, something much more significant and important was occurring beneath this process of AEIC
domination. Samuel Insull (President of both the AEIC and NELA in 1898) and his circle held a
minority (13 of 40 positions 1901-1910) in the NELA officerships and executive committees. However,
in concert with their firm subordinates, and several long-standing AEIC supporters, they together
occupied thirty-two of the forty seats. In effect they established an important system of strategic
influence over the NELA, rather than overt domination.

Examining the other NELA committees, we find even this loose coalition--circle, subordinates, plus
AEIC supporters--were a majority in only nineteen of the seventy-five committees (six to ten per year)
operating between 1901 and 1910. This seems to imply they lacked control over much of the NELA
committee agenda and activities. However, while rare, those majorities were important. They occurred
mostly when a committee was new or when policy was initially being established. After policy was
initially set, the inner circle would exit the committee, leaving behind a significant minority presence of
their subordinate executives and supportive AEIC members. The circle created precedent and agenda for
the NELA committees, and then used their subordinates to monitor committee deliberations for
continued compliance with their initial policies (consistent with the "business scan" theory of
interlocking directorates of Useem 1984). When the standing NELA committees did stray from the
original policy decisions, Circle members and AEIC associates would return to those committees and re-
establish the earlier policy. In another complementary effort to exercise indirect influence, this group
also twice reorganized the NELA, each time making it more financially dependent on their large urban
firms. Thus, the circle augmented by AEIC supporters and acting at important historical junctures,
created mechanisms of strategic influence of the NELA and the broad industry.

As a result of these maneuvers, preferred technologies, organizational forms and structures,
interorganizational relations, strategic goals, and even dirty tricks (Gilchrist 1940: 14-16, 50, 32) were

http://sasweb.utoledo.edu/sasw/PORACVEN.htm 6/9/2004



Early Electricity Industry, 1878-1915 Page 9 of 20

identified, promoted, and transferred uniformly throughout the industry. Acting through their
informal/formal governance structures, the Insull circle mobilized their own firms to adopt similar
technologies, organizational formats, and goals (Gilchrist 1940: 472-473). The circle, their Six Cities
executives, or sometimes their firm's technical experts, then promoted these innovations before the
AEIC (Gilchrist 1940:18, AEIC 1901: 197-209), and in turn they (and/or other AEIC members) did the
same before the NELA (NELA 1905: 116-135). They also invited executives from other cities to their
facilities and taught them about new technologies (Flynn 1932: 36). They even loaned their firm
executives (NELA 1900: 412-413, Seymour 1935: 126-127) and consultants to smaller firms to enable
them to reproduce policies and install new technologies. These efforts were then trumpeted in trade
association papers as trends, rational necessities, or system imperatives, required by the "demands" of
technology, competition, and commerce. They were subsequently adopted by other central station firms,
thus dramatically shaping discourse about innovations in the industry. Yet, the patterns of shared forms,
common models, and standard practices coincided with a decline in industry earnings through 1907
(USDCL 1910: 50). This decline is not surprising, as Insull and other industry leaders acknowledged
that their expansion created some diseconomies (Platt 1991: 178, 342 n37).

The Insull circle's pattern of indirect influence within the NELA was necessary if they were to retain the
support of the various interests of electrical firms and to shape the future of the industry. Retaining the
appearance of the industry-wide inclusion and common problems during NELA discussions and
resolutions was crucial to ensuring the participation of diverse economic interests and actors, even if that
input was systematically shaped and constrained. Participation minimized potential resentment and
distracted attention from the overt pursuit of limited sectoral interests, which often occurred to the
detriment of the suppliers and small competitors of the large, urban, central station, privately-owned
utilities.

This system of industry self-governance was actively built upon friendships, family relations, and social
network participation, which were subsequently augmented by the actions of formal organizations. Such
relations and decisions reverberated throughout the industry via existing formal organizations that came
to be dominated by the Circle's social network, supported by their firm subordinates and Goerck Street
associates. Elements of the preferred template of industry relations became institutionally-embedded
through replacement on trade association committees by firm subordinates and/or leaders of other AEIC
firms. These constituents supported both the organizational and technical policies of the leaders and the
system of industry self-governance. Alternative models became more difficult to articulate, as platforms
from which they could be spread were systematically dominated by the Insull group.

DEFLECTING ALTERNATIVES TO THE PREFERRED TEMPLATE OF INDUSTRY
DEVELOPMENT 

The success of the Insull circle is most apparent in its containment of alternative forms of industry and
strategies of industry development. During the 1890-1910 era, there were several viable alternatives to
the dominance of urban central station systems and the "growth dynamic" strategy; these persisted and
provided demonstrable benefits. So-called "isolated systems" in individual apartment buildings and/or
factories continued to grow in size and in number until, in 1902, they Produced half of all the
horsepower from electricity in the U.S. (USDCL 1905:3, 1910: 14). They were so successful that
through 1918, more U.S. customers (homes and factories) were served by isolated than by central station
systems (Gould 1946: 21). As late as 1912, more than half of all electricity, produced and distributed in
the United States was attributable to industry rather than to electric utilities (DuBoff 1979: 41, 219).
Even in an urban center such as Chicago, central stations only produced 70% of the electricity consumed
in 1922 (Platt 1991: 213). In much of rural America, isolated generation was the only form of electric
service available before 1930 (Nye 1990: 296-7).
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Neighborhood systems serving small geographic territories were another form of competition. Some of
these were dedicated co-generation systems supplying a neighborhood with both electricity and steam.
The entrepreneur Homer Yaryan, for example, built and operated dedicated steam and electric
neighborhood plants in thirty-five cities stretching from Cleveland to LaCrosse, Wisconsin, including
Chicago, Detroit, Toledo, and Fremont Ohio. There were other combined systems as well, since Ohio
listed twenty-five such steam-electric combination systems in 1902, only 8 of which were Yaryan
systems (Ohio Secretary of State 1903: 516, 555). Electricity magnate Henry Doherty argued that these
multi-use steam systems were the hardest to displace because of their efficiency. Investor-owned utilities
were so determined to dispose of this competition that they often built steam plants to meet their
customers' needs, and ran the plants as a loss, just to eliminate the competition for electricity (Doherty
1923: 125, 140).

Other neighborhood systems would serve a "base" factory, hotel, or trolley firm, and then sell "surplus"
current to nearby customers (cf. Greer 1952: 14). Some of these were dedicated electric systems while
others were co-generation systems--simultaneously producing and selling electricity in combination
with ice, irrigation, pneumatic air, water pumping, or trolleys. For example, 47.4% of all electricity sold
to the U.S. public in 1902, and 44.9% in 1907, was sold by 251 and 330 street railroads respectively
(USDCL 1910: 14). Such multi-purpose decentralized systems were common in the U.S. through 1910.
They became the norm in Scandinavia, much of northern Europe and Russia, and in parts of Canada (cf.
Nye 1990: 384, Armstrong and Nelles 1986: 101-4, USDCL 1910: 13-27).

While some systems co-generated continuously, while others simply sold surplus current after working
hours or during off-peak periods to better balance their loads and more fully utilize their fixed capital.
The later type of firm was especially common in areas with hydro-electric potential and/or
geographically diffused, energy-intensive factories, such as the Carolinas, Georgia, the Rocky
Mountains, New York, Minnesota, and Michigan (cf. Riley 1958: 40-54, Wright 1957: 83-4). Often they
sold to dedicated transmission and distribution utilities. This practice, revived in the late twentieth
century under the rubric of wholesale "wheeling," and buying from non-utility generators (NUGs)
promoted efficient capital utilization and load balance.

Another common decentralized schema during this era involved separating the functions of the typical
vertically-integrated central station firms. Generation, transmission, and distribution activity could each
(or in combinations of two) be performed by distinct firms and by extension could become distinct
industries. For example, the Niagara, Lockport and Ontario Electric Company in New York State
limited itself exclusively to transmission (USDCL 1910: 103). Similarly, the factory-based generation
systems noted above sold to a separate (but often co-owned) electric firm that sold current during the
evening (Horn 1973). There are even examples of city-owned generating and transmitting firms that sold
current only to street railroads and factories during this early period (USBOC 1912: 198). Bulk sales
(i.e., of current from one utility to another, either among integrated firms or between non-integrated
firms) became so common that by 1907 they were described as "a special branch of the electric
industry" (USDCL 1910: 84). Similar separations between generating, transmitting, and distribution
firms (in various combinations) have existed among U.S. Rural Electric Authority coops from 1930 to
the present, as well as in Canada and Britain (Doyle and Reinemer 1979: 253-263, Armstrong and
Nelles 1986, Hannah 1979). Most equipment sales to these "alternative" neighborhood, railroad, and
city-owned firms between 1895 and 1906 were promulgated by Westinghouse, Ft. Wayne, and Northern
Electric Companies rather than by General Electric.

The technical merits and limitations of such alternative constructs are variable, locally-specific, and
debatable. In context, some were more technically and energy-efficient (especially if combined with
new investments in technology generation) than central systems; given sunk capital costs they were
often cost-effective both then (and now).
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By 1915, most of these decentralized and multi-purpose firms were subsumed or undermined by
technical licenses and patent monopolies (Passer 1953: 56-7, 158-168, Bright 1972: 82-9), and these
alternative boundaries for the electric-current industries had begun to wither. A cross-licensing
agreement between General Electric and Westinghouse, for example, severely limited competition in
electric equipment and led to their being prosecuted in 1911 for antitrust violations (Bright 1972: 103).
Moreover, regulatory bodies weighed in against these alternatives with prejudicial rulings. The
Massachusetts Gas and Electric Commission, for example, prohibited firms from sending current across
streets or alleys unless they were regulated utilities, thus preventing neighborhood or surplus sales.

If technology and organizational form actually followed from efficiency considerations, we should have
seen considerable variation by area, since efficiency varied dramatically according to local
circumstances. One key puzzle we seek to solve is how such variation was suppressed in favor of a
uniform set of technologies and organizational forms. According to its usual mode of suppression and
homogenization, the inner circle mobilized its own firms as exemplars, discussed a "problem" at the
AEIC, and after reaching a consensus, presented their framing of the issue and their preferred response
to the NELA. As evidence, 72% of NELA papers presented between 1901 and 1910 came from six large
urban firms connected to the Insull circle, and 4% by other AEIC central station firms. The leaders used
their control of the NELA conference paper topics and committees to suppress information about
decentralized energy systems.

After dominating NELA presentations from 1890-1896, Westinghouse Electric and other decentralized
advocates occupied only two officer and three executive committee positions (of 40 and 80 respectively)
between 1901 and 1910, presented only 15% of all papers, and only once for one year had two of their
advocates on a committee. Even in this latter case they did not hold a majority: they were joined by three
men whose firms were AEIC members--one from a large urban firm and the other two long-time
supporters of Insull's policies.

Insull's circle, their firm associates, and their AEIC supporters consistently presented papers advocating
the elimination of isolated systems and the integration and centralization of production. They influenced
the content, agenda, and goals of both sets of trade association committees toward load building,
balancing, and other "growth dynamic" attributes. They also actively promoted the reconfiguration of
suppliers and dependent downstream constituencies to match those "emerging trends."

Our research signals that friendships, shared travel, co-authorship, and site visits among the executives
of this circle affected the timing and selection of the various elements of this preferred template of
industry development. It might be argued that the lack of outsiders at trade association committees and
paper presentations simply points to "clique-like" behavior on the part of the dominant group. However,
our analysis demonstrates that their omission correlates with a conspicuous absence of voices
advocating alternative (decentralized) paths of firm and industry development, despite the continued and
increasing material success of such alternative systems (USDCL 1910: 13, Gould 1946: 21, Bergman
1982: 67 table #7, 68 table #9).

This is an excellent example of how, to broach an over-used terminology, a "hegemonic discourse" was
imposed as decentralized systems came to be seen as anachronistic in comparison to the modern,
scientific alternatives of centralization and long-distance transmission. This perception was reinforced
by the growing consensus within the profession of electrical engineering that problems of large-scale
generation and transmission were intellectually exciting and constituted challenges to be overcome; the
problem of making small-scale operations efficient hardly entered the realm of discussion (cf. Hughes,
1983).

Nevertheless, many of the more energy and cost-efficient technologies introduced in the 1890-1910 era
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by central station firms could have rendered comparable advantages to non-central station systems, as

did, for example, the installation of turbines in neighborhood and rail-based systems. (Indeed, the
average size of an isolated generator quadrupled between 1904-1914 as they sought and gained economy
of scale advantages, USDCL 1915: 36). Yet discussions of alternative path opportunities and outcomes
were essentially absent from trade association discussions, deliberations, and publications. Also omitted
in the same manner by this privately-owned central station electric utility industry were the equally
dynamic municipal-owned firms (USDCL 1910, 1915).

Critics could argue that the dominant market position of the Insull circle as leaders of six large urban
firms was the key factor motivating the spread of common models of industry organization, standard
technology, and shared conceptions of growth strategies. But in fact, isolated systems purchased from
35% to 50% of all electric equipment, and were thus hardly a negligible market factor. Of the remaining
electric production for public sale, railroad firms produced over 45% of all electric current in the U.S.
and thus were major purchasers of generating equipment roughly equal to the combined purchases of all
investor-owned electric firms (USDCL 1910: 14). The six largest urban central station electric firms in
the U.S.(two of which were not among Insull circle-dominated firms) constituted only 20% of the
central station equipment purchases (itself less than half of public sales--a category involving barely
more than half of all electric sales) and generating 25% of all central station profits (USDCL 1905: 10-
1). In fact, the largest 73 central station firms held only 56% of installed capacity (USDCL 1910: 67-8).
Thus, while the market position of the Insull circle's firms was important, it certainly did not comprise
so overwhelming a portion of customer demand for equipment that it would automatically give them
leverage with manufacturers.

RESTRUCTURING THE MARKET ENVIRONMENT

Insull's circle often had to mobilize and re-organize the environment external to the industry to help
lock-in their preferred template. They altered the internal dynamics, standards and content of the trade
press, unions, college officials, and professional associations. We find substantial evidence that several
of them were also officers in these groups, and that individuals from the larger Goerck Street group or
AEIC committees were the principal advocates of a growth dynamic strategy or sat on committees
charged with formulating or refining various technical and policy issues which could advantage (or
potentially impede) that strategy. These extra-industry groups and others, including suppliers and
organized customer groups, typically established legal/contractual obligations and created vested
interests that influenced firms involved in sales of electric current.

Groups also emerged that promoted organizational and occupation-related changes among relatively
autonomous and diffused industry firms. These groups included parts of NELA, occupational/fraternal
clubs (that included initiations, parades, and picnics), corporate welfare and employee clubs (that
promoted loyalty through ritual social activity), and/or professional associations (with annual
conferences emphasizing social and professional obligation). Here again we note the participation and
leadership of Insull's circle and of AEIC-associated firms.

In one instance, four key figures (Lieb, Edgar, Insull, and Barstow) constituted the board of a
collectively owned lab that created the technical criteria and standards for production of bulbs and other
end-use devices (Cf. McMahon 1985: 17-20). This gave them the power to monitor, license, and
discipline major manufacturers, including GE. It also allowed them to physically create the basis for
technical continuity and integration among the central station firms of the industry. Their friendships
with GE manufacturing executives and important consulting firms (several members of whom had also
been at Goerck St.), their personal and/or firm's subsequent ownership of smaller investor-owned firms

after 1905, and their long-established and institutionalized policy of loaning executives to other firms
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(often under the aegis of the NELA), helped to promote the transfer of preferred policies that rendered
disproportionate benefit to their capital-rich, integrated, urban central station firms.

The most important external factor was the passage of state regulation as a method for diffusing the
growing challenge of public takeover and ownership of central station urban electric firms. Unable to
mobilize enough support among industry firms for state regulation, or to impose it through informal
governance or social peer pressure, Insull's circle turned to friends outside of the industry with whom
they shared membership in men's clubs, business groups, and/or corporate interlocks.

Several members of the circle, board members from their firms, and GE executives all encouraged the
National Civic Federation to study this issue. Subsequently, Samuel Insull, Charles Edgar, and other
executives from the firms of the Insull circle became members of the study committee. After the
introduction of multiple anti-public ownership biases into the study process, and despite mixed findings
generally more favorable to public- than privately owned firms, the NCF adopted the specific provisions
that had been proposed by Insull and promoted by his circle for almost a decade. These provisions
favored state regulation that protected investors, trade unions, and (to a limited extent) the public,
specifically by rewarding the pursuit of a "growth dynamic" strategy rather than decentralized
alternatives, and which rewarded firms with the greatest access to investment capital. These provisions
transformed bankers (dependent upon the knowledge of and often sharing interlocks with Insull's circle)
and holding company executives (which included members of the circle and former Goerck St.
employees) into agents of industry standardization. The bankers and the NELA Policy Committee
(dominated by Insull's circle) then secured support from other investor-owned electric firms for state
regulation that had previously been resisted (McGuire 1989, McGuire and Granovetter 1998).

The NCF promoted "its" plan to state governments, several of which were directly lobbied by Insull's
circle. Analyses then and now uniformly show that the regulations that were adopted promoted merger
and rewarded urban, capital-rich IOUs, while disadvantaging publicly owned firms by exploiting their
territorial limitations and prohibiting their operating rules. As a result, the Wisconsin utility commission
approved 50 of 52 IOU rate increases, while denying 28 of 39 rate reductions sought by public firms
between 1908 and 1914 (Jones 1914). These criteria also impinged upon the operations of decentralized
systems by creating bureaucratic and other hindrances to profitability.

Critics of our argument might perceive Insull's group as Chandler-esque (1977) characters: uniformly
insightful, pro-actively exercising initiative, pursuing efficiency, and achieving rational outcomes. In
fact, technical, organizational, and/or economic inefficiencies were created and often locked in due to
their efforts (cf.- Ripley 1916; xx, xxii, xxxiii, Bauer, Gold, and Shaw 1939; 27-56). Members of the
group were overwhelmingly reactive toward potential alternative systems, public ownership, and
challenges to specific elements of their growth dynamic strategy. Rather than striding into the future,
they backed into it.

Acting through their informal governance processes, for example, the Insull group pressured firms to
select inefficient paths (such as boycotting Nernst and fluorescent bulbs, over-extending their territories,
ignoring street light service, investing in DC equipment, entering the steam heating business, and so on)
and to select the less efficient of two alternative paths of potential development. For example, because of
the threat of electric railroads as sellers of surplus current -- a threat multiplied by the possibility that the
railroads might be "municipalized" or taken over by city governments -- industry firms sought contracts
or mergers with trolleys, which were in decline and would force many IOUs into bankruptcy between
1915 and 1935. Correspondingly, after 1902 they essentially ignored electric cars (then 60% of all cars--
Volti 1990) that drew almost all their current at night and could have drastically improved the IOUs load
balance. The making of policy through defensive reaction was so pervasive that several of Insull's circle
even ignored their personal investments in electric car companies while pursuing trolley loads, hurting
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their industry, their firms, and themselves.

SUMMARY: THE SOCIAL CONSTRUCTION OF THE ELECTRIC UTILITY INDUSTRY

The electric utility industry was born not of Benthamite Equations or optimized rationality, but long-
standing friendships, shared experiences, mutual dependence, corporate interlocks, and the active
creation of new social relations where none previously existed. Insull and his circle drew upon the
shared understandings and logic they established in their early work experience to socially-construct
their firms in similar ways, and then built a system of industry governance that fostered template
diffusion. They drew upon their local and national contacts to re-frame the market in ways that
pressured individual central station electric utilities toward technical, organizational, economic, and
legal conformity.

An important part of the circle's ability to achieve these goals was their power to shape the discourse
within which the industry's alternatives were imagined. By controlling the agenda and the presentation
of papers within trade associations, the Insull group marginalized advocates of decentralized options,
and made the march of progress appear synonymous with their expansive view of the industry — large
firms, integrated vertically and horizontally, transmitting electricity over vast distances was viewed as
an important challenge to overcome. This group's ability to shape the public and private view of the
industry was greatly enhanced by their activities and mobilization outside the industry itself, by
influencing electrical engineers, manufacturers and such general purpose business/labor groups as the
National Civic Federation. In a masterful effort resulting in NCF endorsement of private investor-owned
utilities regulated by states, the Insull group maintained for many years an image of this outcome as
inevitable for technical and economic reasons. One of the master strokes of this campaign was to bring
into common usage the term "natural monopoly" to imply that the outcome would result inevitably from
forces beyond human control — a perfect example of what Berger and Luckmann refer to as
"objectivation" (1967: Part II).

Our study directly examines only one industry, and one with an unusual combination of highly diffused
production and intensive capitalization. The largest firms did not directly compete, and there were no
international market or trade concerns. Further, we have only examined industry development from
1878 to 1915. These attributes limit the generalization of our findings to other industries. Nevertheless,
most major industries also have important trade associations, interact with government and regulatory
bodies, and seek capital from bankers and the public through debt and equity markets. The products of
other important industries — telecommunications, transportation and computing firms, for example — face
comparable issues of peak-load pricing, load balancing, and issues of expansion in relation to optimal
utilization of capital. Communications, transportation and entertainment industries also having highly
decentralized consumers, and are currently undergoing consolidations reminiscent of those in the early
period of electricity.

More generally, we believe our approach allows us to identify industries whose outcomes are typically
attributed to economic and technical rationality, individual achievement and omniscience. When the
case is carefully examined within its historical context, all these factors may turn out to be socially
constructed by the mobilization of resources and influence through social networks. Industries are
constantly renegotiated, re-framed, and re-mobilized in response to their environment.

Finally, our work is empirically and theoretically incomplete. Although the shaping and control of
discourse is of paramount importance in an industry, it cannot be understood at the symbolic level alone.
A serious analysis of how leading actors mobilize resources through social, political, economic and
organizational networks in order to achieve their influence is required. However, drawing attention to
the fact that such mobilization is difficult and hardly automatic leads us to note that isomorphism among
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firms was never fully achieved, and could not produce results of indefinite duration.

A fuller theory of industry would specify the conditions under which this shifting of industry boundaries
would solidify, and where its points of vulnerability lie. Were we to follow the electricity industry past
the formative years chronicled here, we would find that processes and relationships once shaped by
individuals became institutionalized into more formal organizations, institutional alliances, standardized
practices, and industry norms. We argue that such patterns become embedded as norms promoting
standard solutions to recurring problems of organization, technology, and strategy, but that these norms
must be continuously reproduced. Combinations of external and internal pressures and changing socio-
economic conditions may make this reproduction increasingly tenuous, leading to what is finally
perceived as an industry-wide crisis. Such a crisis occurred for electricity beginning in the 1960s.
Ironically, from this juncture on, paths systematically excluded from the consciousness of the public and
industry members during the period we have chronicled have returned in the guise of "radical" new
restructuring. Through this process, a new social network of firm leaders has the potential to redefine
and reconstruct a new industry based upon elements of the old.
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INCOME

Revenue
Expenses
Depreciation
Interest
Pre-tax income
Taxes
Net income

Cash flow
Cum cash
New debt
Cum debt
Capital expend.

1987 1988 1989 1990

1560 1638 1720 1806
1346 1413 1484 1558
80 72 65 58
0 0 0 0

134 153 171 189
47 53 60 66
87 99 111 123

167 171 176 181
167 338 514 696
0 0 0 0
0 0 0 0
0 0 0 0



BALANCE SHEET

CURRENT ASSETS

1987 1988 1989 1990

Americom 53 119 185 251
Geisco 127 174 216 259
Computer Services 66 84 100 116
Consulting Services 30 37 44 50
Federal Field Services 149 170 185 200
Land Mobile Radio 91 122 150 179
Total 515 708 879 1055

PLANT
Americom 400 360 324 292
Geisco 200 180 162 146
Computer Services 40 36 32 29
Consulting Services 30 27 24 22
Federal Field Services 30 27 24 22
Land Mobile Radio 100 90 81 73
Total 800 720 648 583

TOTAL ASSETS 1315 1428 1527 1638

CURRENT LIABILITIES
Americom 40 42 44 46
Geisco 96 101 106 111
Computer Services 50 53 55 58
Consulting Services 23 24 25 26
Federal Field Services 113 118 124 130
Land Mobile Radio 69 72 76 80
Total 390 410 430 451

EQUITY
Americom 413 437 465 496
Geisco 231 253 272 293
Computer Services 56 68 77 87
Consulting Services 37 41 43 46
Federal Field Services 66 79 85 91
Land Mobile Radio 122 140 155 172
Total 925 1018 1097 1187

TOTAL LIABILITIES & EQUITY 1315 1428 1527 1638
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Est. Results ($ Millions)

1986 1987 1988

Parameters (%)

1986 1987 1988

REVENUE GEISCO 385.00 425.00 470.00 Growth 10.00 10.00

Americom 160.00 170.00 180.00 5.00 5.00

Computer Svc 200.00 230.00 265.00 15.00 15.00

Consulting 100.00 110.00 120.00 10.00 10.00

Federal Svc 450.00 495.00 545.00 10.00 10.00

Mobile Comm 275.00 290.00 305.00 5.00 5.00

TOTAL 1570.00 1720.00 1885.00 9.55 9.59

Percent of Sales

EXPENSES GEISCO 325.01 361.25 399.50 84.42 85.00 85.00

(Cash) Americom 92.44 96.90 99.00 57.78 57.00 55.00

Computer Svc 176.70 200.10 225.25 88.35 87.00 85.00

Consulting 9206. 100.10 108.00 92.06 91.00 90.00

Federal Svc 397.70 435.60 479.60 88.38 88.00 88.00

Mobile Comm 237.44 252.30 268.40 86.34 87.00 88.00

Percent of Sales

DEPREC. GEISCO 28.88 31.88 35.25 7.50 7.50 7.50

Americom 32.00 34.00 36.00 20.00 20.00 20.00

Computer Svc 7.00 8.05 9.28 3.50 3.50 3.50

Consulting 3.50 3.85 4.20 3.50 3.50 3.50

Federal Svc 36.00 39.60 43.60 8.00 8.00 8.00

Mobile Comm 12.38 13.05 13.73 4.50 4.50 4.50

TOTAL OPERATING EXPENSES 1441.11 1576.68 1721.80 91.79 91.67 91.34

Operating Margins

OPERATING GEISCO 31.11 31.88 35.25 8.08 7.50 7.50

INCOME Americom 35.56 39.10 45.00 22.22 23.00 25.00

Computer Svc 16.30 21.85 30.48 8.15 9.50 11.50

Consulting 4.44 6.05 7.80 4.44 5.50 6.50

Federal Svc 16.30 19.80 21.80 3.62 4.00 4.00

Mobile Comm 25.19 24.65 22.88 9.16 8.50 7.50

TOTAL 128.89 143.33 163.20 8.21 8.33 8.66

OPERATING CASH FLOW 248.64 773.75 305.25
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INTEREST GEISCO

Americom

Computer Svc

Consulting

Est. Results

1986

0.00

0.00

0.00

0.00

($ Millions)

1987 1988

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Parameters (%)

1986 1987 L988

Federal Svc 0.00 0.00 0.00

Mobile Comm 0.00 0.00 0.00

TOTAL 0.00 0.00 0.00
Margins

PRE-TAX GEISCO 31.11 31.88 35.25 8.08 7.50 7.50

Americom 35.56 39.10 45.00 22.22 23.00 25.00

Computer Svc 16.30 21.85 30.48 8.15 9.50 11.50

Consulting 4.44 6.05 7.80 4.44 5.50 6.50

Federal Svc 16.30 19.80 27.25 3.62 4.00 5.00

Mobile Comm 25.19 24.65 22.88 9.16 8.50 7.50

TOTAL 128.89 143.33 168.65 8.21 8.33 8.95

Tax Rate

TAXES 41.89 43.00 50.60 32.50 30.00 30.00

Margins

NET INCOME GEISCO 21.00 22.31 24.68 5.45 5.25 5.25

Americom 24.00 27.37 31.50 15.00 16.10 17.50

Computer Svc 11.00 15.30 21.33 5.50 6.65 8.05

Consulting 3.00 4.24 5.46 3.00 3.85 4.55

Federal Svc 11.00 13.86 19.08 2.44 2.80 3.50

Mobile Comm 17.00 17.26 16.01 6.18 5.95 5.25

TOTAL 87.00 100.33 118.06 5.54 5.83 6.26
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q ASS EST

Est. Balance

1986

Sheet

1987

($ Millions)

1988 1986

Parameters (2)

1987 1988

Current GEISGO 115.00 125.00 140.00 Growth: 10.00 10.00

Assets Americom 50.00 55.00 60.00 Same 5.00 5.00

Computer Svc 60.00 70.00 80.00 as 15.00 15.00

Consulting 30.00 35.00 40.00 Rev. 10.00 10.00

Federal Svc 125.00 140.00 155.00 10.00 10.00

Mobile Comm 120.00 125.00 130.00 5.00 5.00

TOTAL 500.00 550.00 605.00 10.00 10.00

P.P.& E. GEISCO 155.00 165.00 175.00 Growth: Ralf of Current Assets

(Net) Americom 350.00 360.00 370.00

Computer Svc 50.00 55.00 60.00

Consulting 20.00 20.00 20.00

Federal Svc 150.00 160.00 170.00

Mobile Comm 80.00 80.00 80.00

TOTAL 805.00 840.00 875.00

TOTAL ASSETS 1305.00 1390.00 1480.00

LIABILITIES

Current GEISCO 70.00 75.00 85.00 Growth: Same as Current Assets

Liab. Americom 30.00 30.00 30.00

Computer Svc 30.00 35.00 40.00

Consulting 15.00 15.00 15.00

Federal Svc 110.00 120.00 130.00

Mobile Comm 30.00 30.00 30.00

TOTAL 285.00 305.00 330.00

Equity GE1SCO 200.00 215.00 230.00

Americom 370.00 385.00 400.00

Computer Svc 80.00 90.00 100.00

Consulting 35.00 40.00 45.00

Federal Svc 165.00 180.00 195.00

Mobile Comm 170.00 175.00 180.00

TOTAL 1020.00 1085.00 1150.00

TOTAL LIABILITIES 1305.00 1390.00 1480.00
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CONFIDENTIAL

ACQUISITION OF GE'S COMMUNICATIONS SUBSIDIARIES 

Background:

Following the RCA acquisition, GE combined its
information services companies and RCA's communications
companies into a new Communications and Services division.
After some restructuring, the division now is made up of six
companies that are described in Attachment 1.

This is one of the smallest divisions in GE, with about
$1.5 billion in revenues and $85 million in after-tax
income. The companies in the division tend to have several
elements in common: 1) a reputation for strong, almost
utility-like, reliability, 2) a focus on sales to industry
rather than consumers, 3) a record of uninspired top
management direction, and 4) lackluster marketing and low
growth. The division does not seem to meet GE's size or
growth objectives very well, and GE reportedly is reluctant
to give it significant capital.

The division is headed by Gene Murphy, who headed the
RCA communications companies before the acquisition. Murphy
reports to Larry Bossidy, one of two Vice Chairmen of GE.

Murphy told me that Bossidy has refused to entertain
recent inquiries by companies about buying individual
subsidiaries. This may be because GE doesn't need the
cash and further shrinking the division would make it even
less of a fit in GE. On the other hand, Murphy felt GE
probably would not be averse to selling the whole division,
although there is no obvious buyer.

Strategy:

Since GE apparently has no interest in breaking up the
division, an approach is needed for dealing with all six
companies. However, there is no strong reason other than
history for keeping all six companies together. Therefore,
the obvious strategy is to keep those companies that have
the strongest market potential and fit best together and to
sell the others.

The most valuable feature of the division is the
experience and market position of some of the companies in
the integration of data processing and telecommunications
and their established marketing presence in selling value
added services to corporate MIS and telecommunications
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CONFIDENTIAL

managers. The second most valuable feature is the satellite
networking capability.

Following is a preliminary outline of a strategy for
dealing with each of the six companies:

GEISCO would be the most attractive of the six
companies to acquire. It has a well-established global data
processing and data telecommunications network. It also has
strong capabilities for integrating telecommunications and
information systems and a strong position in electronic data
interchange for financial services.

Computer Services and Consulting Services both have
potential marketing synergy with GEISCO. It probably makes
sense to combine Computer Services with GEISCO and to sell
Consulting Services.

GE Americom is one of the largest U.S. domestic
satellite operating companies, but one of the least well-
managed. It has too many employees and will require
considerable capital in the 1989-1992 time frame to replace
aging satellites. There are several strategies for
improving performance and reducing capital needs, including
selling pieces of the business to other satellite companies.

GE Federal Field Services performs telecommunications
installation and maintenance services at several large
government installations. This is a solid business, but
does not particularly fit here and probably should be sold.

GE Mobile Communications is the second largest
manufacturer of mobile radio equipment in the U.S. This is
a business of rapidly declining margins, and the company
should be sold to Motorola or one of the Japanese
manufacturers.

The resulting company would have strong prospects in
both telecommunications and information processing.
Revenues would be about $700 million and net after-tax
income about $50 million as follows:

GEISCO/Computer Services 585 32
Americom 160 24

Total 745 56

Less: Americom adjustments (45) ( 6)
Total: 700 50

CONFIDENTIAL



Attachment 1 

CONFIDENTIAL

GE COMMUNICATIONS SUBSIDIARIES

- GEISCO: provides on-line information processing and
telecommunications services in the U.S., Europe, and Japan.

- GE Computer Services: Leases and maintains computer
equipment.

- GE Consulting Services: Develops and maintains
custom software.

- GE Americom: Provides satellite services to industry
with six satellites in orbit. (formerly RCA)

- GE Federal Field Services: Provides telecommunications
field services for Federal agencies. (formerly RCA)

- GE Mobile Communications: Manufactures and sells two-
way radio equipment.

Unofficial 1986 financial estimates:

After-tax
Revenues Income 

GEISCO 385 21
Americom S160 24
Computer Services 200 11
Consulting Services 100 3
Federal Field Services 450 11
Mobile Communications 275 17

Total 1570 87

Note: These figures exclude Globcom which is being sold to MCI.
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GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO)

(Wholly Owned Subsidiary Of General Electric since 1982)

Principal GEISCO operates a global network providing enhanced communicationsTelecommunications- including microcomputer integration, value added services,
Related Business: intelligent systems, and electronic data interchange. GEISCO also

provides consulting, design and support services, but stops short
of offering facilities management.

Overall Strategy: In keeping with GE's stated corporate strategy of being first or
second in market share of any market it enters, GEISCO's goal is
to be number one or number two in the integration between data
processing and telecommunications. GEISCO is building its
strategy around the realization that "on-site data processing is
becoming easier for users, but communications is not."

Strategic Advantage:

GEISCO selects and sells those value added telecommunications
services that it as a third party vendor can provide more
economically or efficiently than the customer can. GEISCO places
emphasis on five locus markets" it has defined: Electronic Data
Interchange (EDI), Office Automation (OA) and Electronic Mail
(E-MAIL), computer leasing, computer maintenance, and remote
diagnostics.

With international monetary transactions increasing, GEISCO's
international objective is to leverage its U.S. experience in EDI
financial services to become the market leader in international
treasury management and financial custody services.

Unlike EDS, Boeing Computer Services, McDonnell Douglas McAuto,
and other computer service companies owned by non-computer
companies, GEISCO does not exist primarily to be its parent
company's data processing arm that happens to have spare capacity
for sale. (GE subsidiaries only account for approximately 12% of
GEISCO's business). GEISCO has the luxury of developing
marketplace-specific products rather than being tied to the
singular data processing needs of the parent company.



Former Business:

Telecommunications
Network:

GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO)

GEISCO operated a computer time-sharing service as its key
business in the 1960s and 1970s, which was spun off from General
Electric's computer manufacturing operation. General Electric
sold its mainframe-building interests to Honeywell in the mid
1960s, but retained a portion of the GEISCO remote computing
service. By 1982 General Electric had bought back from Honeywell
the remainder of the time-sharing company, and GEISCO became a
wholly owned subsidiary of GE.

When declining computer hardware prices caused the time-sharing
market to constrict in the late 1970's, GEISCO began to reposition
its business from "a data processing service sold through a
telecommunications network to a telecommunications service which
could provide data processing." As corporations began taking
their data processing in-house, GEISCO's approach was to become
lithe partner of the MIS manager, rather than a competitor".
Notably, GEISCO's new strategy was not nearly as dependent on the
cost of computer hardware and storage as the old time-sharing
strategy.

GEISCO's backbone network is accessible in 750 cities in 25
countries and is tied to 32 additional countries through gateway
connections to other networks. The network supports a wide
variety of protocols: asynchronous, 3270 bisynchronous, 2780 and
3780 bisynchronous, SNA and X.25. Interfaces allow virtually
every mainframe, mini and microcomputer to connect transparently.
GEISCO's network currently services approximately 500,000
terminals representing 6,000 customer accounts



Business Approach:

,

GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO)

GEISCO is tacitly relinquishing the market for generic
telecommunications services (such as packet switching and basic
electronic mail) to its lower-cost competitors, including
Telenet, Tymnet and McDonne! Douglas Network Systems. GEISCO's
strength lies in building intelligent systems for value added
applications such as cash management (i.e., automated
clearinghouse), order-entry (i.e., vertical integration of
suppliers and distributors) or point-of-sale (i.e., credit card
authorizations)

Primary Data Amstelveen, Netherlands
Processing Centers: Cleveland, Ohio

‘

Rockville, Maryland

Schenectady, New York

Interactive services running on
Honeywell and HIS compatible
systems.

Handles IBM compatible service
exclusively (Site of GEISCO's
headquarters)

Serves GE internal needs, but can
be used for disaster recovery if
one of the other three centers
goes down



GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO)

1986 Financial Indicators

Sales ($ millions)
Operating income ($ millions)*
Operating income/sales
Cost of sales/sales

Principal
Customers/Industries

General Electric subsidiaries

I
Manufacturing

Retail Chains and Outlets

Banking and Finance
Institutions

Healthcare Providers and
Insurance

International Operations

*Before interest and taxes

$800
$ 48
6%

N/A

Percent Of
Revenues (in 1986) 

12% (in 1985)

N/A

N/A

N/A

N/A

N/A

Marketing, G&A/sales N/A
Number of employees 4,200
Sales per employee $190,476
Net income per employee $ 11,429

Examples of Services Provided 

Basic transport/packet switching
services, enhanced services and
intelligent systems

Electronic Data Interchange (EDI)
order/entry and invoice; Electronic
Mail

Point-of-Sale (POS) Systems

Cash management; Electronic Funds
Transfer (EFT)

EDI*EXPRESS service disseminates
medical claims to 45 major insurance
carriers from more than 300 hospitals

EDI service called MOTORNET for U.K.
automotive industry



GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO) 

Recent U.S. Activity

Key Venture in the U.S. 

Alliance with ISI-Dentsu of
Japan

Market Addressed 

ISI-Der44u will market GEISCO
order-entry, EDI, electronic
mail, as well as its own
software to 150 Japanese
companies in U.S. financial,
automotive, electrical,
machinery, and trade
industries

Business Strategy

ISI-Denstu will act as a
"distributor" of GEISCO
products in the U.S.--building
on its experience distributing
GEISCO teleprocessing services
in Japan since 1971



GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO) 

Recent European Activity

Key Venture in Europe

Establishment of Software
Development Center in
Ireland, July, 1986

Joint venture with ICL, the
largest British-owned
computer company, called
International Network
Services Ltd., U.K., in
January 1987 owned 60% by ICL
and 40% by GEISCO

I

Cooperative marketing
agreement with Racal-
Guardata of the U.K. in
March, 1987

Establishment of EDI service,
MOTORNET, for U.K. automotive
industry. Endorsed by ODETTE
UK (Organization for Data
Interchange and Tele-
Transmissions in Europe)

Long term contract with four
Scandinavian shipping
companies

Market Addressed

Provides EDI services to U.K.
companies

GEISCO's Money Transfer
System offers capabilities to
prevent technology-based
crime in electronic funds
transfer

Vertical integration of
automotive suppliers and
manufacturers in U.K.

Logistics management and
worldwide container-freight
tracking system

Business Strategy

ICL to benefit through access
to GEISCO network; GEISCO to
benefit through ICL's strength
in the U.K. market,
particulaly in the
manufacturing, retailing and
distribution sectors

Through "automotive clearing
house," MOTORNET members can
achieve industry-wide
communication

1
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GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO) 

Recent Far East Activity

Japan Participation 

GEISCO participation with NEC
of Japan

GEISCO participation with C&C
International

I

GEISCO participation with
Dentsu Kokusai Joho Service

Market Addressed 

Value-added reseller
arrangement, NEC to offer
GEISCO servies on its network

Value-added reseller
arrangement

Value-added reseller
arrangement

Business Strategy

Participation in venture
involved sale of GEISCO
technology, but did not
include equity position

Participation in venture
involves use of GEISCO
technology and proportional
equity position

Participation in venture
involved sale of GEISCO
technology, but did not
include equity position



GENERAL ELECTRIC INFORMATION SERVICES COMPANY (GEISCO) 

MARKETS ADDRESSED: GEISCO FOCUSES ON FIVE PRIMARY MARKETS THAT ITS NETWORK AND DATAPROCESSING COMBINATION SEEMS IDEALLY SUITED FOR:

MARKET GEISCO'S OFFERING 

Electronic Data
Interchange (EDI)

Office Automation
(OA)

EDI*EXPRESS allows companies to
replace paper-based billing and
order entry with electronic
linking of suppliers and dis-
tributors. Purchase orders,
invoices and related transaction
documents are processed, auto-
matically translated to an
industry-standard format, stored
for retrieval, and dispersed to
multiple recipients.

TRADE*EXPRESS is GEISCO's
specialized EDI service which
creates, processes and
distributes international trade
and shipping documents. Can also
be used to track cargo shipments

QUICK-COMM is a global electronic
mail service which combines word
processor links, translation
software and protocol conversion
enabling multivendor systems to
communicate via automated clear-
inghouse. QUICK-COMM provides
message transfer between PC's and
LAN's in the same building or
city, or outside the city of
country.

MARKET GROWTH AND GEISCO SHARE

EDI market overall growing 40%
annually with $27 million in sales
In 1986 (market expected to top
$100 million in sales by 1989);
GEISCO's current share 29% or $7.8
million. See note (1)

Electronic Mail (E-Mail) market
growing 40% annually with $175
million in sales in 1986; GEISCO'S
current share is 10% or $17.5
million. See note (2)

Notes: (1) Source of market estimates: International Resource Development/BA&H Analysis
(2) Source of market estimates: EMMS Magazine/BA&H Analysis


