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Abstract. Price is a central analytic concept in both neoclassical and old institutional
economics. Combining the social network perspective with old and new institutionalist
approaches to price formation, this article examines technological, economic, institu-
tional, and political factors that shaped the earliest pricing systems for electricity used
in the United States, between 1882 and 1910. We show that certain characteristics of
electricity supply led to ambiguities in how the product should be priced, which created
a politics of pricing among electricity producers. In particular, we investigate why the
“Wright system,” arguably inferior in productive efficiency to other alternatives, was
widely adopted by 1900. We argue that this outcome resulted in part from the political
and organizational clout of its supporters, as well as from their particular conceptions
of the boundaries and future of the industry itself. The Wright system best suited the
“growth dynamic” strategy promoted by the managers of large central stations in their
fierce competition with smaller and more decentralized installations. Thus, even in this
apparently highly technical and mainly economic issue of how to price the product,
there was ample room for social construction and political manipulation. The outcome
reached was by no means inevitable and had a highly significant impact on the shape
of the American industrial infrastructure.

Where do prices come from? Max Weber clearly saw the limitations
of a purely economic model:

Money prices are the product of conflicts of interest and of compromises; they
thus result from power constellations. ... [The] price system [is] a struggle
of man against man .... and prices are expressions of the struggle; they
are instruments of calculation only as estimated quantifications of relative
chances in this struggle of interests (1921/1968: 108).

Whether modern economic sociology can elaborate this insight and
add value to the discussion of prices is a litmus test for its ability to
demonstrate the importance of distinctively social dimensions in the
most conventional economic practices. In this regard, it is puzzling that
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the issue of pricing has attracted relatively little attention in the current
literature. !

We examine here one interesting case: the struggle in the late 1890s
over which electricity rate system to use in the U.S. central station
industry. In this period before rates were set by regulatory commis-
sions, the two major pricing alternatives debated were the Wright and
Barstow systems. The Wright system did not penalize usage at peak
times, in part because its proponents pursued what we call a “growth dy-
namic” including revenue maximization and monopoly building, while
the Barstow system, with its time-varying rates, was more consistent
with productive efficiency and short-term profit maximization.

The present study is part of a larger examination of the American
electricity industry from its origins in the late nineteenth century to
the 1920s. (See, e.g., McGuire et al., 1993; Granovetter and McGuire
1998; McGuire and Granovetter 1998; McGuire and Granovetter 2005.)
In general, we have found in this project that despite the obvious
importance of technical and economic aspects in the emergence of
the electricity industry, overall outcomes cannot be well explained
without understanding also the way key actors mobilized resources
through their industry and extra-industry social, political and finan-
cial networks. In this article, we make this argument for pricing
systems.

By the early twentieth century, the Wright system became dominant in
the American electricity industry while the Barstow system virtually
disappeared from the discourse. Although economic theory illuminates
the relative strengths and weaknesses of these two systems, we believe
that it does not lead to any strong prediction as to which pricing system
we should expect to have been adopted. Economic theory does provide
rationales for a variety of systems, depending on such factors as actors’
time preferences (e.g., for short or long term advantage), but does
not attempt to predict these preferences. And even if the theory were
unambiguous as to the best pricing system, most economists would
agree that certain institutional conditions must be met to assure that
actors put the most efficient system in place.

If profit maximization was the ultimate goal, we argue that the Barstow
system should have prevailed. On the other hand, theorists of industrial
organization argue that revenue maximization may, under some cir-
cumstances, lead to profit maximization in the long run (e.g., Koch
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1974: 34) and therefore the Wright system could conceivably also
have been economically sound. Fifty years later, despite such ambi-
guities, a number of prominent economists argued (with the benefit
of hindsight) that systems with time-of-day pricing were superior not
only in productive but also in allocative efficiency (e.g., Houthakker
1951; Little 1953). Indeed, these authors attributed to Wright-like sys-
tems the crises that troubled the electricity industry in the first half of
the twentieth century. Whether or not one accepts this position, it is
quite interesting to inquire how, given the ambiguities involved, the
Wright system became so dominant. In the absence of the clear-cut
null hypothesis we would have if economic theory made a definite
prediction, our problem is to develop a theoretical argument that can
predict and explain the outcome. We propose to do so by building
on the new institutionalism in the sociology of organizations, adding
to it a social constructionist argument that assigns a vital role in out-
comes to the network position of leading actors and their organizational
affiliations.

It is important to note that when our story took place, the economic
characteristics of the two rate systems were actively debated but not
yet well understood. Central station managers always justified pric-
ing schemes with the rhetoric of economic efficiency, but our analysis
suggests that such justifications had little to do with actors’ actual
goals and that proponents did not make fully satisfactory arguments
for either system. Central station companies had a well-documented
pattern of acting myopically rather than strategically (cf. Granovetter
and McGuire 1998), as is typical in emerging industries (see, for ex-
ample, Porter 1998[1980]: 217). This makes us doubt that they were
farsighted maximizers. Key figures such as Samuel Insull expressed
general confidence that increasing the customer base would ultimately
allow rates to be reduced (e.g. Insull, AEIC 1895: 106). We could in-
terpret this as rational support for revenue maximization based on an
expectation of economies of scale in electricity generation. But those
making such comments did not justify them in detail, and in fact, the
technology in place in the late 1890s, when the rate debate took place,
was not consistent with economies of scale. Only with the introduction
of huge steam turbine generators in the early twentieth century did such
economies become feasible (cf. McDonald 1962; Hirsh 1989).

Whatever the efficiency characteristics of the Wright system, we sug-
gest that its adoption resulted not from persuasive argument but from
complex manipulations and exercises of power by leading industry
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actors, who mobilized support through their personal networks and
domination of industry trade associations. Even this apparently highly
technical and economic issue of how to price the product left there
ample room for social construction and political manipulation. Central
station managers constructed and re-constructed the rules of the game
depending on the goals pursued and on local conditions. An appar-
ently academic dispute among followers of different systems turned
into a political fight, which one group won because of thanks to polit-
ical clout. The triumphant rate system encouraged its preferred trend,
consolidation and expansion in the electricity industry, despite rea-
sonable doubts about its productive efficiency. The outcome reached
was by no means inevitable, and had a highly significant impact on
the shape of the American industrial infrastructure, since it disad-
vantaged smaller and more decentralized modes of electricity pro-
vision that were not taken seriously again until deregulation in the
1980s.

To support our argument, we analyze the proceedings of annual meet-
ings of the two main trade associations in the fledgling electricity in-
dustry from the late 1800s and early 1900s. Our primary source of
information is the Proceedings of the Association of Edison Illumi-
nating Companies (AEIC, 1891-1910), a small, elite group, made up
of firms in some way descended from the original Edison central sta-
tions or using related equipment. The Association printed only enough
copies for distribution among its small number of members, in part
because the Proceedings contain extremely frank debates on the most
urgent and difficult issues facing the industry. Their location in cor-
porate archives made the Proceedings generally difficult to access and
thus rarely used for historical research. Our secondary source of data
is the Annual Proceedings of the National Electric Light Association
(NELA, 1890-1910), a larger, more inclusive group of central stations
of many types, as well as individual, non-corporate actors. Because
of its sheer size and openness, NELA printed many more copies of
its proceedings; consequently they are now available in a number of
university and public libraries. Throughout the article, references to
the Proceedings include the name of a speaker, if any, an abbreviated
name of an association, “AEIC” or “NELA,” followed by a reference
to a specific year.

Specific characteristics of electricity and its provision made pricing
decisions difficult. The late nineteenth-century “marginal revolution”
in economics emphasized how supply and demand determine
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“equilibrium prices” that govern resource allocation in a market
economy. These prices were said to emerge from multiple anonymous
transactions among sellers and buyers who benefit from information
flowing freely through the market. Further developments expanded
this basic model to cover market imperfections caused by asymmetric
information, monopoly power, and externalities.

But as economists have often noted, the simple model does not easily
apply to highly capital-intensive industries like electricity. Marginal-
cost pricing, which follows from the general model, is difficult to apply
here and may even lead to losses because, given huge fixed expen-
ditures, the marginal cost of a kilowatt of electricity is less than its
average cost (cf. Brown and Sibley 1986: 34-37). This underlies the
pricing dilemma that central station managers felt but could not clearly
articulate in the industry’s early years. Because of the need to cover
fixed costs, most of the enormous variety of pricing solutions pro-
posed since the late nineteenth century have in common that they do
not charge equally for each unit of the product — hence the modern

terminology of “nonlinear pricing”.?

We suggest that when the economic outcomes of pricing systems are
difficult to assess, actors gain freedom to mobilize resources around
preferred solutions, and political, organizational, and institutional fac-
tors take on particular significance. To illuminate what transpires in
such cases, we offer a sociological approach to pricing that builds on
the old institutionalism in economics and sociology (cf. Williamson
1975 on the distinction between “old” and “new” economic institu-
tionalists, and Selznick 1996 and Stinchcombe 1997 on a similar topic
in sociology), and the new institutionalism in the sociological theory
of organizations (cf. Powell and DiMaggio 1993). We use these ideas
to explore how institutional and social structures shape transactions
when a market first forms, which we suggest represents an important
new direction for organization theory to explore.

The sociology of electricity pricing

We distinguish between outcomes and institutions. Prices are what
Granovetter (1992) has called an “outcome,” emerging from the ag-
gregation of transactions; what is “institutional” is not the prices
themselves, but the rules, norms, habits, and conventions underly-
ing and supporting them. Berger and Luckmann saw the origins of
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habits in social interactions: “Objectivity of institutions emerges in the
process of transition from dyadic to triadic interactions and further.
The habitualizations and typifications develop from ad hoc concep-
tions of two individuals to historical institution” (1966: 58). It is just a
slight extension to assert that economic institutions are the outcome of
“actions taken by socially situated individuals embedded in networks
of personal relations with noneconomic as well as economic aims”
(Granovetter 1992: 47).

Institutional studies implicate environmental pressures towards ratio-
nalized and standardized structures and practices (Meyer and Rowan
1977; DiMaggio and Powell 1983; Powell and DiMaggio 1991; Scott
1995). Following this lead, we identify the environmental pressures
that forced electricity industry executives to search for uniform pricing
policies. They include the cultural expectations of fairness among cen-
tral stations’ customers, uncertainty caused by poor understanding of
electricity pricing, and rapid professionalization of the central station
business. Given such pressures, the institutional theory of organizations
suggests that coercive, mimetic, and normative processes produce iso-
morphism in organizational structures and routines (DiMaggio and
Powell 1983). And indeed, we find that informal networks of cus-
tomers, Meter Inspection Companies, and legislative bodies denied
legitimacy to central stations engaged in what they considered unfair
pricing. The National Electric Light Association and the Association
of Edison Illuminating Companies became the arenas for the mimetic
dissemination of pricing methods, and the emerging profession of
electrical engineers strove to reach a consensus about pricing stan-
dards and norms. Taken together, these processes explain the observed
unification of pricing practices. But this does not explain why one
organizational form or routine became widely accepted rather than
another.

DiMaggio (1988: 13) argues that institutionalization is “a product of
the political efforts of actors to accomplish their ends and that the suc-
cess of an institutionalization project and the form that the resulting
institution takes depend on the relative power of the actors who support,
oppose, or otherwise strive to influence it.” However, new institutional-
ists have not paid enough attention to interests and agency to transform
DiMaggio’s general claim into a sustained theoretical and empirical
agenda. Such an agenda can be developed with some help from the
“old” institutionalism, in both economics and sociology, which fo-
cuses more on “the guts of the causal process of institutional influence”
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(Stinchcombe 1997: 6) in general and the issues of power and politics
in particular. For instance, empirical studies of price formation by old
institutionalist economists found coercion in power plays of buyers and
sellers that subsequently become the standard pricing conventions. The
most far-reaching empirical study of pricing within this framework was
carried out by Walton Hamilton et al. (1938) who studied such diverse
products as automobiles, tires, gasoline, milk, whiskey, cottonseed, and
apparel.> Hamilton found that pricing practices are shaped by what he
calls, “the politics of the industry” facilitated by the intrinsically elu-
sive character of standards for pricing. In particular, costs and profits
are not objective phenomena, but outcomes of managerial judgments
grounded in accounting practices supported by “the plausible rhetoric
of business enterprise” (Hamilton 1938: 538).

Old institutional sociologists did not pay much attention to pricing but
explored in depth the role of power in institution formation (Selznick
1969, 1996). Following that tradition, Perrow (1986: 259) defines power
“interms of goals: there is a struggle over either the content of the output
or the distribution of it.” He notes that it is easier to exercise power when
bounded rationality limits actors’ ability to develop objective criteria
for evaluating the output under dispute. Interest groups use bounded
rationality to promote their own agendas that are only indirectly related
at best to the substance of the dispute. Formal structure (bureaucracy)
becomes a tool in an exercise of power.

In Perrow’s terms, what pricing scheme to adopt was the output of
a struggle in the late nineteenth-century electricity industry. The un-
certainty about the efficiency and fairness of specific pricing policies
limited the key actors’ ability to rationally choose the optimal scheme.
We argue that a particular interest group used this as an opportunity
to promote its broader agenda and employed the formal structures of
trade associations to implement it.

In particular, our empirical analysis will show how the more exclusive
Association of Edison Illuminating Companies became an arena for
controversial, politicized, and emotionally charged discussions of rates.
This is where the power of concrete social networks comes into play.
One group of electricity industry executives could institutionalize its
preferred pricing system through its dominant position in the industry
power structure, especially through its control of trade associations. In
the following section, we explain the alternatives and the outcomes in
more detail.



586

Electricity pricing 1880-1910: The main alternatives

Historians of business and technology have previously shown that the
American electricity industry struggled with the issues of pricing from
its inception in 1882.* A major player was Samuel Insull, former private
secretary to Thomas Edison, who in 1892 assumed the presidency of
fledgling Chicago Edison — forerunner of today’s huge electric utility,
Commonwealth Edison. One standard account of pricing explains that
during an 1894 Christmas vacation in his native England, Insull met
engineer and central station operator Arthur Wright who explained to
(the supposedly naive) Insull that there are both fixed and operating
costs in electricity production. Even if a customer reaches his maxi-
mum usage only a few times a year, a central station must invest in
equipment to serve him at this level. Thus, Wright had invented a “de-
mand meter” which measured the maximum demand of a customer as
well as his total usage. The charge for electricity was then composed
of two parts: one corresponding to maximum demand, to cover one’s
share of fixed costs, the other to actual usage. According to this ac-
count, Insull seized on Wright’s approach and, following his model,
had within a few years revolutionized electricity pricing throughout
the world (McDonald 1962: 67-68, Platt 1991).°

However, more detailed research casts doubt on this simple story. Early
rate systems were developed pragmatically rather than theoretically.
In 1881, Thomas Edison himself designed the first “contract system”
based on a fixed charge per lamp installed (Hughes 1983: 39). As soon
as metering became possible, central station managers started charging
customers for the amount of electricity actually consumed and tried to
attract customers who would use it longer. But the pool of qualified
candidates was small. Most important “long hour” customers, as they
were called, with more than a very few lamps, usually preferred to
install an isolated plant.® To meet this challenge, the managers turned
to “special contracts,” the most extreme form of price discrimination.
In his first years at Chicago Edison, Insull, like other station managers,
tried to expand by making whatever rate deals brought in larger cus-
tomers. But despite a focused effort to keep special contracts secret,
preferential treatment of large customers became public knowledge,
provoking deep dissatisfaction and even judicial appeals.

Central station managers found that their attempts to offer individu-
alized pricing ran afoul of the logic of social relationships. As one
manager put it:
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In a small town ... we cannot make special contracts. In the city you can
make special contracts on the same principle that you can live next door
neighbor to a man and not know him, whereas in a small town like ours we
must have some basis of charge for current that is uniform to all customers.
If we make a rate with a customer on a street, within twenty four hours every
customer on that street will know about it, notwithstanding the customer
might have made very positive promises that he would keep the price to
himself. He won’t do it. If he thinks he is buying current a little bit cheaper
than someone else, he can’t keep from telling it. In the city that probably is
different (Chandler, AEIC 1898: 58).

But Arthur Williams from New York Edison doubted it was differ-
ent, noting that, “The important people in New York City are linked
together in various ways; I find them knowing each other most surpris-
ingly through clubs and so forth, and they talk over the cost of electric
lights rather confidentially, and often times some of the things we say
personally spread over town with surprising rapidity” (Williams, AEIC
1895: 110).

Thus, customers’ influence on electricity prices came initially from
their ability and willingness to exchange price information with those
in their personal networks. This jeopardized central stations’ capacity
to practice special contracts and became one of the major factors that
forced them to search for a consistent system of rates. Indeed, consumer
activism in the electricity market was soon to become institutionalized.
In the early 1900s, informal arrangements were supplemented by Meter
Inspection Companies, which collected relevant information and rep-
resented customers in their disputes with central stations (AEIC 1904:
233-245).

The economics literature focuses on arbitrage as the main obsta-
cle to price discrimination, “since demanders who can buy from the
monopoly at lower prices will be more attractive sources of the good for
those who must pay high prices than is the monopoly itself”” (Nicholson
1995: 620). Resale of electricity by consumers was technically implau-
sible in the industry’s early years. Distribution was controlled by central
stations and vertically integrated with production; moreover, electricity
could not be stored effectively. Thus customers had no practical way
to re-sell the product. But despite the absence of arbitrage, consumer
concerns and mobilization about fairness sharply limited and shaped
what kinds of price discrimination were possible, and special contracts
had to be abolished. The explanation lies in the social organization of
the demand side of the market: customers were not atoms but were in
social contact with one another, and resented unequal treatment. Social
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comparisons and a sense of fairness made special contracts illegitimate;
in general, we suggest that the social structure of the customer base will
be a central matter for whether and in what form price discrimination
can be sustained. In particular, two aspects of that structure are relevant:
(a) information imperfections (in more sociological language, social
network decoupling) that keep some consumers from knowing what
prices are offered to others, and (b) the capacity of these networks
for collective action when aggrieved. We suggest that these insights
usefully complement economic arguments on price discrimination.

There were other sources of pressure for uniform rates. One was that
legislative inquiries raised the specter of forcible imposition of rate
systems. As one prominent participant put it at the 1895 meeting of the
AEIC: “Now, gentlemen, you may formulate these intricate systems
of discount, but I will tell you within a short time the Legislatures
of your various States are going to come in and simplify it for you
very materially. And you are driving them to it” (Beggs, AEIC 1895:
103). Another impetus toward uniformity was an industry crisis in the
early to mid-1890s that provoked a massive wave of consolidation;
this pressured utility executives to create common practices in order to
facilitate mergers.

The first clear published account of a uniform and sophisticated rate
system was provided by British engineer John Hopkinson in 1892,
who articulated the distinction between fixed and operating costs two
years before its supposed revelation to Insull in England. He explic-
itly stated that the customer must pay for both his share of fixed costs
and for the actual consumption. The fixed charges are justified by the
fact that electricity could not be stored and therefore the station has
to produce and supply, at any time, what the customer wants without
prior notice. Charges for fixed costs (which he and others in this period
called “standing” or “standing-by” costs), in his scheme, were assessed
according to “connected load” — the amount of equipment that the cus-
tomer had connected.” In effect, he argued that service starts as soon
as this equipment is ready to operate, not when the actual consumption
begins. Running costs refers to the variable expenses incurred when the
station is actually providing electricity to the customer. Although Hop-
kinson appears to be the first to have published an account of pricing
that divides costs into standing and running costs, further investiga-
tion shows that such pricing systems were already in use during the
1880s, making it highly implausible that they could be new to Insull in
18948
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But Hopkinson’s definition of the maximum demand as the connected
load discouraged customers from installing more lamps than abso-
lutely necessary, since they would be forced to pay for this load even
if using it rarely. Therefore, central station managers turned their at-
tention to Arthur Wright, whose 1894 encounter with Insull we have
recounted above. Wright’s system redefines maximum demand as the
actual maximum during the billing period, rather than Hopkinson’s
connected load, and provides a special meter to measure this maxi-
mum. The Wright system removed the disincentive for customers to
purchase new equipment.

But both systems had another drawback, whose explanation requires a
brief account of the economics of electricity provision. Most important
is the idea of “load factor,” defined as L = C/(M * T), where L is
load factor, C is the total amount of electricity supplied by a station
during some time period 7', and M is the maximum aggregate demand
observed by that station at any one moment during 7. The “load curve”
of Figure 1 shows electricity demanded at every moment; the shaded
area under the curve is the total amount in kilowatt hours actually sup-
plied by the station over a 24-hour period; this is C. The top horizontal
line represents the maximum load M, which in this case is equal to
15 kw and is reached at about 5 PM. If a central station invests in just
enough equipment to supply 15 kw at any given moment, the area of
the rectangle formed by this line and a vertical line drawn from 7 = 24
hours is the maximum supply which can be generated by the station
within one day, M = T.

Central stations had to invest in at least enough equipment to supply M,
even if this load occurred only once in a day. The “load factor” indicates
the degree to which this investment is utilized rather than idle during the
period measured. The fixed or “standing” costs imposed on customers
had to be higher for lower load factors to compensate the central stations
for their unused investment — financed by loans on which they were
constantly paying interest. Thus, the lower the load factor, the higher
the proportion that fixed costs would be of customers’ total costs, and
the higher the cost of capital per unit of electricity produced. The
most efficient utilization of equipment comes at a load factor of one.
Improving (i.e., increasing) the load factor was frequently discussed in
terms of “balancing the load” or “flattening the load curve,” because a
perfectly flat load curve would yield the optimal load factor of one. The
improvement of efficiency achieved by raising the load factor refers to
“productive efficiency” — making more efficient use of all productive
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The “load curve” shows electricity demanded at every moment; the shaded
area under it, marked as C, is the total amount in kilowatt hours actually
supplied by the station over a 24-hour period. The top horizontal line
represents the maximum load M equal to 15 kw and is reached at about 5
P.M. If a central station invests in just enough equipment to supply 15 kw
at any given moment, the area of the rectangle formed by this line and a
vertical line drawn from T=24 hours is the maximum supply which can be
generated by the station within one day, M*T=360kwh.

Figure 1. Aggregate load curve of hypothetical consumers.

inputs, so as to produce at minimum cost. It is a commonplace of
economic argument that rational firms would want to achieve such
efficiency.

Neither the Wright nor the Hopkinson system considers the time when
the customer demands her maximum load. Whether you turn on the
lights in the evening when everyone else does, or use electricity to pro-
duce ice at 3:00 A.M. when the demand is very low, you pay the same
fixed charges per unit of maximum demand. But the latter usage im-
proves the efficiency of capital utilization, by increasing the load factor,
whereas the former reduces it. William Barstow of Brooklyn Edison
addressed this problem by designing an alternative rate system that
differentiated standing charges depending on the time of consumption.
His “two rate” system is based on a study of the central station’s overall
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load curve; it takes the highest points of the load curve as indicating
the time periods when consumers should pay higher rates for standing
costs, to encourage shifting of usage to times that would even out the
load and reduce the central stations’ need to invest in new equipment.
Like Wright, Barstow promoted a meter — the Kapp meter — which
could capture not only the maximum load, as did Wright’s, but also the
time of the day when this maximum is reached (Barstow, AEIC 1897).
This was available even before Wright’s meter was widely used.

The Wright and Barstow systems of pricing electricity became the
basic alternatives debated within the emerging American electricity
industry in the mid-1890s. Both accepted standing and running costs as
necessary elements and had similar approaches to metering the running
costs. Both were supported by innovative devices for metering standing
costs. The points of disagreement were the way in which the standing
costs were measured and practicability and reliability of the meters
used. Both promoted interests of the “long hour customer” but did so
differently. While Wright’s rates promoted consumption by exacting no
penalty for prolonged use of electricity within the peak period, Barstow
specifically encouraged greater consumption at the time of low demand.
This is a difference between an emphasis on growth (Wright) and on
productive efficiency (Barstow), as the Barstow system discouraged
growth that did not contribute to a more balanced load.’

Some students of industrial organization suggest that an emphasis on
revenue maximization, (such as characterizes the Wright system) may
reflect not non-economic goals but rather a preference for profit maxi-
mization over the long run versus the short run (cf. Koch: 34). Although
this may look plausible for our case, we note that this claim was never
made during the debate we are analyzing. On the contrary, the evidence
suggests that the proponents of Wright’s system acted myopically, while
Barstow in part justified his views with references to future develop-
ments in electric appliances that could create new opportunities for
balancing the load.

The Wright system prevailed after heated debates at the 1898 meeting
of the AEIC. Developments after 1898 led to the rapid institutional-
ization of pricing within the Hopkinson-Wright framework, which was
later locked in under regulation as the baseline pricing model. In the
following section, we apply the social-constructionist version of insti-
tutional analysis we have sketched above to understand the interplay
of economic, political, and social factors that produced this outcome.
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Political economy and social networks in rate system adoption

Institutionalization mechanisms are often subtle and implicit and thus
difficult to capture in empirical research; it is rare to find an arena where
the relevant issues are openly and frankly discussed. In the early years
of the electricity industry, the two national trade associations, AEIC
and NELA, were the only national forums in which sustained discus-
sion of central station issues and problems took place. As such, they
played a crucial role in setting industry trends. Both had been founded
in 1885, the NELA mainly composed of sellers of current without ties
to Thomas Edison, and the AEIC, true to its name, including Edison’s
friends and collaborators who had branched out to form central station
companies in many cities. With Edison’s departure from the electric-
ity industry in 1892 (cf. McGuire, Granovetter, and Schwartz 1993),
Samuel Insull became the de facto leader of the Edison circle, whose
members dominated the AEIC through the 1890s, but not the entire in-
dustry, since the NELA was a larger association that brought together
many smaller firms. The main AEIC firms, however, began to join the
NELA early in the 1890s, and by 1897 had become a major bloc. In
1898, Samuel Insull was elected President of both associations, and
while not as completely dominant in the NELA as in the AEIC, his
circle had become by far the most influential (for a fuller account see
Granovetter and McGuire 1998; Chung and Granovetter 2001).

We argue that if the Insull circle had not succeeded politically in dom-
inating both trade groups, the industry would have developed in much
less homogeneous ways over the following ten to fifteen years, and that
among the practices that would have varied more was pricing. Insull’s
consolidation of power within the trade associations coincided with
the rate debate, which became a snapshot of the distribution of power
within the industry. This gives us a unique chance to understand the
institutionalization of pricing systems and, in particular, the role of
concrete social networks in this process.

In this section, we recount the debate over rate systems as it unfolded in
the trade associations in the late 1890s, which led to acceptance of the
Wright system, and rejection of William S. Barstow’s alternative, which
entailed time-of-day pricing and an attempt to increase load factors and
thus the efficiency of resource allocation. The crucial evidence for an
exercise of power comes from the minutes of the influential 1898 AEIC
symposium on rates. In this debate, the main support for Barstow’s sys-
tem came from the equipment company, General Electric, and those
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utility executives who still identified closely with it. In the period pre-
ceding this debate, central stations’ relationship with General Electric
had been in turmoil. Equipment suppliers became less influential over
the central station companies as the 1890s wore on. From an original
position in the 1880s of holding the majority of stock in such com-
panies and dictating policy, GE and Westinghouse became defined as
heading a separate industry, and gave up their dominant ownership role
(see McGuire 1986: Ch. 7; Granovetter and McGuire 1998; McGuire,
Granovetter and Schwartz 1993). Most important, station managers felt
betrayed by their parent company,'!® which aggressively marketed its
equipment to the direct competition represented by isolated stations.
Insull’s circle took shape at Edison’s labs and manufacturing plants,
predecessors of General Electric. Insull himself led Edison General
Electric in 1889—1892 and in that role represented the manufacturing
interests at the AEIC. Therefore, when the relationship soured, each
member of Insull’s circle had to reaffirm his loyalty to central stations.

With regard to the substance of the rate issue, equipment companies
would be less concerned about the rapid growth of customers for cen-
tral station companies than executives of those companies themselves,
who worried about competition from isolated stations or public power.
Equipment suppliers benefited no matter how the demand for electricity
was divided among different providers. The 1898 AEIC debate started
when Mr. Haskins, a manager of Meter and Instrument Sales at General
Electric, noted that any incentives to consume more electricity during
the peak periods increase a station’s maximum load without flattening
the load curve. Haskins thought that the Wright system had this effect
by going too far in rewarding a long hour customer at the expense of a
short hour customer who burns electricity in off-peak periods: “There
is certainly a large money earning power in the short burning customer,
using lots of times when lots of apparatus is idle, and it seems to me
that that man is a man that is not reached at all [by the Wright system]”
(Haskins, AEIC 1898: 122).

Alex Dow of Detroit Edison argued that there was insufficient evidence
to answer Haskins’s questions; Mr. Bowker from New York Edison,
who had previously made a number of favorable statements regarding
the Barstow system, used this opportunity to claim that, unlike Wright,
Barstow took care of the short hour off-peak customer. Barstow himself
intervened immediately to clarify Bowker and compare directly his and
Wright’s systems in this respect, saying that “On the maximum demand
[Wright] system we seem to discourage the raising of peaks during the
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minimum period. . . the long hour burner should be recognized when he
comes in the minimum period more than if he comes in the maximum
period (Barstow, AEIC 1898: 124)”.

Barstow might have expected strong support from Louis Ferguson, one
of the industry’s heavyweights and Insull’s closest ally, because when
Wright presented his method at the previous 1897 NELA meeting,
it was Ferguson who suggested — in line with Barstow’s approach —
that stations should vary the price for the readiness to serve depending
on when the maximum load is demanded (NELA 1897: 200-201).
However, at the 1898 AEIC meeting, Ferguson suddenly completely
reversed his position, unambiguously supported the Wright system,
and openly recognized his previous “misjudgment” about it:

When Mr. Wright came over here . .. and read his paper ..., I brought up
the point, that Mr. Haskins and Mr. Barstow are now enlarging upon, and I
thought I had an awfully strong point. I thought I had a hole in the Wright
demand system, and I set up the claim at that time that a customer who used
the service at a time other than the period of maximum load ought to have a
lower rate.!! While it might appear to some people that he ought to have it
theoretically, yet if you come to analyze the amount of business that occurs
at that time you will find that it is a very, very small percentage of your
total business, and that you are simply discrediting your system, because
you can find a very, very small theoretical point. The number of customers
who use current at times other than the maximum load solely is very, very
small (Ferguson, AEIC 1898: 125).

Ferguson did not stop here. He unexpectedly invoked a letter from
Arthur Wright written as a reply to Barstow’s paper in the trade journal
Electrical World. Ferguson notes that the letter is addressed to him per-
sonally, but believes Wright would not object to making it public. The
letter aggressively supported Ferguson’s claim and caught Barstow off
guard; he acknowledged that he “was not quite prepared for the crit-
icism” (AEIC 1898: 129).!? Barstow hastily made some points in his
defense while securing his right to read the letter carefully and prepare
a more comprehensive response later. However, this did not take the
pressure off Barstow and Haskins who found themselves deadlocked
in a hot debate with Insull’s allies, Ferguson, Edgar, and Scovil. Neither
side could find a comprehensive theoretical argument or empirical ev-
idence to support its position; Bowker’s attempts to reconcile the two
different methods failed as well.

The sudden appearance of Wright’s letter, which criticized Barstow’s
paper in a journal, but was addressed privately to Ferguson rather than
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to Barstow or the journal, suggests that Ferguson resorted to its public
presentation at the critical moment when all other means had failed to
win strong support for the Wright system. Our conclusion is further
supported by the fact that the letter was not brought up during the main
rate debate. Instead, it showed up the next day after remarks by Haskins
who insisted on being heard after being mysteriously omitted by In-
sull from the major discussion (AEIC 1898: 122).!> Moreover, Insull
himself acknowledged that he decided to enter the debate only “for
the fact that Mr. Haskins thought he could contribute something to the
discussion, and raised the question a second time” (AEIC 1898: 133).

Events after 1898 support the claim that the Barstow system was elim-
inated by force rather than argument. Although Barstow’s name and
meter vanished from the rate debate, arguments about time-of-day pric-
ing broke out occasionally, as in the 1904 meeting of the AEIC (AEIC
1904: 245-247). The proponents of the Wright system addressed this
issue with growing impatience. Mr. Knight from Boston Edison, for
example, responded to a series of questions:

The one which seems to be the most important is . . . in regard to the effect
of the time of use on cost. It seems to me there is a great deal of misun-
derstanding on that question, and that it is one about which we should have
much clearer views than appears to be the case, considering the number of
years we have been discussing rates. Personally, I do not think the time of day
when a customer’s maximum comes on ought to have anything to do with his
cost; the only just and equitable way of proportioning the company’s charges
among all classes of customers is directly in proportion to the maximum
which any individual customer happens to have, entirely irrespective of the
time of day (Knight, AEIC 1904: 251).

It became increasingly difficult to raise this issue when discourse was
dominated by the symbolism of the “Wright system”; after Barstow’s
exit from the debate, we do not find discussion of a “Barstow system”
or “Kapp system”; time-of-day pricing did not capture enough imagi-
nations to crystallize a recognizable symbolic expression, and this was
in part because powerful actors did all they could to push this idea off
the stage.'* But the repeated discussion of the same basic issues under-
scores the cost of coercive institutionalization; it has to be constantly
reinforced by networks of actors.

While hot debates about the Wright system took place at AEIC meet-
ings, Wright himself was invited to lecture at the 1897 meeting of the
NELA. We hypothesize that the organizers of Wright’s visit targeted as
large an audience as possible and NELA, with its broad membership,
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suited this purpose much better. The lecture provoked substantial in-
terest but stayed free of political fighting and arm-twisting. Thus, the
mimetic mechanism of institutionalization was more explicit within
NELA than AEIC at that time. Only the victory of Wright’s supporters
at the 1898 AEIC meeting shifted the focus of that association from
the theoretical debate toward the system’s implementation and thereby
enhanced the mimetic component there as well.

Although in practice, central stations subsequently identified the sys-
tems of charging that they adopted in a variety of different ways, the de-
feat of the Barstow system was decisive. All “Wright-system” variants
avoided time-of-day pricing, either for maximum demand or overall
usage, because, as we argue below, this would achieve productive effi-
ciency at the expense of growth.

Barstow’s defeat at the AEIC rate symposium in 1898 demoralized his
supporters and led to the rapid formalization of rates. Barstow sold the
rights to his meter to General Electric and left the battlefield completely.
We do not see his name in subsequent manuals and textbooks on rates.
The AEIC’s Committee on Meters, established in 1898, included Dow,
Ferguson, and Lieb, i.e., the winners in the rate debate. Between 1898
and 1910, departing members of this committee were regularly replaced
by others from their same firm (cf. Granovetter and McGuire 1998).
Chicago Edison and Edison Electric [lluminating Company of New
York kept representatives on the committee continuously until 1910.
Detroit kept its seat for another two years after Dow quit in 1905 (AEIC
1898-1910). The relevant NELA committees on Rates and Schedules
and on Meters were initiated in 1905 and 1908 respectively by Insull
supporters Dow, Edgar, Ferguson, Hale, and Scovil (NELA 1905-1910)
all of whom are familiar to us from the rate debate.

The question remains why Barstow himself, a long-time central station
executive and associate of Insull and his circle, stood out as the promi-
nent supporter of a rate system that other central station officials op-
posed so strenuously. We believe that the explanation lies in Barstow’s
continuing close relationship to equipment supply companies, includ-
ing General Electric and Westinghouse, which had purchased the rights
to produce his meter. But despite Barstow’s economic interest in the
matter, his social networks were so closely linked to the Insull circle
that he was unable to create an independent power base to promote
his argument. In the midst of the consolidation of power within the
industry, Insull’s followers felt a need to sacrifice any internal policy
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difference for the group’s overall goals, which we describe more fully
in the next section.

Managerial motives and the drive for growth

We have offered an account of why various actors chose the allies
that they did in the rate debate, and why it was so difficult for Insull’s
opponents to mobilize resources. But the puzzle remains why, given
the ambiguities involved in evaluating these systems, Insull and his
associates would define their side by support for the Wright system,
and fight so ferociously for it that their counterparts angrily noticed
that “the strongest point about the Wright demand system is the able
backers it has in this country. . . . The ability of its backers exceeds the
merits of the system” (Doherty 1900: 335). We see two major factors.

One concerns vested interests in the meters that went with specific rate
systems. Insull held a financial stake in Wright’s meter,'®> and Barstow
was a patented inventor of his system, which also included a metering
device and therefore promised substantial business if his system were
recognized as superior. The first presentation of the Wright system at
an AEIC convention was given in 1896 by R.S. Hale from Boston who
was a seller of Wright’s meter. Haskins, Barstow’s staunch supporter,
led the Meter and Instruments Sales Department in General Electric,
which bought the right to produce the meter from Barstow (Doherty
1900). Finally, Barstow left Brooklyn Edison and the central station
industry in about 1899—-1900 to become an independent consultant,
maintaining his ties to equipment firms.

These interests vested in specific metering devices were well known
within the industry, and probably had some role in determining actors’
positions on rates. In fact, Insull claimed to participate only reluctantly
in the entire discussion, given his stake in the Wright meter (AEIC
1898: 133). Inresponse, Barstow hesitated to acknowledge his financial
interest and instead promoted himself as a true disinterested believer:
“This two-rate system is original with Gispert Kapp and it is quite
an old system. I became interested [financially] in it simply because I
believed in it and long after we had the system in operation on a small
scale in Brooklyn” (Barstow, AEIC 1898: 135).!6

But we consider a second motive more central for Wright system sup-
porters: the priorities of Insull’s circle for the central station industry.
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Insull assigned the first priority to acquiring new customers and
growing revenues even if they were achieved at the high cost of an
unbalanced load. He and his circle were devoted to what can be called
the “growth dynamic” approach to central station provision of elec-
tricity (see Granovetter and McGuire 1998, and cf. Hirsh 1989). This
approach emphasized large-scale provision, vertical integration of gen-
eration, transmission and distribution and continuous expansion of the
customer base, and actively combated alternatives based on decentral-
ized, smaller-scale provision with separation of functions by company,
of which isolated generation was a special case.

By contrast, Neufeld argues that under competitive pressure from
isolated plants, central stations adopted the Wright system “as a so-
phisticated mechanism which institutionalized profit-maximizing price
discrimination” (Neufeld 1987: 693). He suggests that the mechanism
worked because it took into account the only two factors that deter-
mined the costs of isolated plants: total energy production and max-
imum energy production. But this argument does not consider that
isolated plants frequently accepted external customers to balance their
load and it was only regulation that later made this impossible.!” The
Barstow system did address this factor as well as the two mentioned
by Neufeld, and could have brought additional profits from productive
efficiency by creating incentives for customers to shift their maximum
demand away from the central station’s peak load. This did not happen
because, as we show above, the Barstow system was dead, for reasons
unrelated to profit maximization, long before the institutionalization
of the price mechanism was completed under the dictate of state regu-
latory commissions.

In our attempt to understand what drove the debates on pricing, we
follow the old economic institutionalist literature, which depicts the
price maker’s interest as not confined to price or even profit making
per se. She often pursues, instead, a diverse agenda in which price
is just a means to another end (for reviews, see Hodgson 1998, Tool
1991). The more specific hypothesis that economic actors may pursue
maximization of revenues rather than profits has been a commonplace
at least since economist William Baumol’s 1959 treatment, though we
still have little systematic investigation of the theme.!® (See also Cyert
and March 1963; Kaplan, Dirlam, and Lanzillotti 1958).

We have considerable evidence that revenue maximization was the
principal goal of central station managers, and that it was pursued
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myopically, with little regard for profit in the short or long run (see e.g.
Granovetter and McGuire 1998, McGuire, Granovetter and Schwartz
1993).1 The Barstow rate system was inconsistent with this growth
dynamic approach, because it highly rewarded off-peak customers who
were in a relative minority in the early period of industry development,
even though it was superior to the Wright system from the point of view
ofload balancing and productive efficiency. Barstow was not unmindful
of the need for growth, but his strategy was to encourage developments
within the industry that would drastically increase the consumption of
electricity during the day while the Wright system, by treating all uses
equally, threatened to unbalance the load further by leading to a wider
use of lighting, the night-time use that already dominated the load
curve. Barstow’s expectations that new electric appliances for daytime
use would soon spread rapidly were in fact well-founded. The electric
drill was being manufactured by 1885, the sewing machine by 1886,
and ceiling fan by 1887; their massive proliferation was underway
by the beginning of the 1900s (NEMA 1946: 55-59). Thus, arguments
against Barstow, such as Ferguson’s, that demand at off-peak hours was
unlikely to develop sufficiently to merit encouragement in rate systems,
were shortsighted. We note that this difference suggests that Barstow,
more than Wright system proponents, was looking beyond the short-
term. As detailed in the concluding section of this paper, we believe
that had the Barstow system prevailed, electricity provision might have
been dramatically different over the course of the next century in the
United States.

But the Barstow approach did not satisfy Insull and his supporters who,
in a fierce competition with gas and isolated electric plants (including
those of urban electric railways which could sell off excess current to
balance their own load) wanted more customers and revenues imme-
diately, regardless of efficiency or load-balance: “The object of any
system is to get business... What you are running your plant for is
to increase its revenue, so that we must have a system that will do
that” (Ferguson, AEIC 1898: 125). Arthur Wright added that “Barstow
practically says he will not modify his tariff for lighting until the use of
electricity for other purposes equals in volume the demand for electric-
ity for lighting, which is like telling profitable lighting consumers to
wait until the millennium before they can hope for electricity as cheap
as gas” (Wright, AEIC 1898: 128). Insull chimed in that “It is that
class of business, it is the average business, that I think a central station
company wants. I do not think Mr. Barstow can get that on his scheme.
He explains that the business of his company this year will improve his
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conditions so that he can curtail the period of high price next year. But
we meet the situation right now” (Insull, AEIC 1898: 134).

These statements confirm that Insull subordinated the issue of rate sys-
tems to his major interest in expanding the central station business in
the short run at almost any cost. Evidence suggests that the economic
motives for this were the fear of competition from gas lighting, not-for-
profit electric systems and isolated generation, and the perceived need
to pre-empt the market that these threatening competitors might other-
wise serve. Central station companies took such threats quite seriously,
and became adept in subsequent years at combating such sources, using
both economic methods such as pricing systems, and political methods
such as manipulation of apparently neutral “blue-ribbon” commissions
investigating related issues (cf. McGuire and Granovetter 1998). To the
extent that this explains the motives of Wright-system proponents, it
may be quite consistent with economic rationality, and we do not claim
otherwise.

But we also believe that there were other reasons to put revenues
ahead of profits. One is that revenues are comparatively easy to ob-
serve, whereas profits, especially in a capital-intensive business, de-
pend heavily on accounting systems, which, as social constructions,
are disputable and thus more difficult to use in setting goals (see e.g.
Carruthers and Espeland 1993). Insull, in fact, was ruined in the late
1920s in large part by the charge that his use of “balloon depreciation”
for his companies’ extensive holdings of equipment — i.e., writing off
the cost of the equipment all at once at the end of its useful life, rather
than gradually as in “straight-line depreciation” — created a false ap-
pearance of profits over many years, and that his companies could
therefore only be kept afloat by new loans. In effect, the accusers, in-
cluding the Morgan interests in New York, accused Insull of managing
a massive “Ponzi scheme” (see McDonald 1962).

Another very general and non-economic motive for revenue maximiza-
tion is concern for status and power in a firm or community, which
often rests on the size of operations one coordinates. There is am-
ple evidence that Samuel Insull relished his uniquely exalted position
in Chicago during the first thirty years of the twentieth century (cf.
McDonald 1962). Although Insull’s near-iconic local status was not
matched by other utility executives, similar motives seem plausible for
them as well. Beyond individual executives’ desires for status, we note
that as emphasized by the new institutionalism in sociology, there are



601

substantial pressures for organizations to adopt whatever form appears
modern and rational, (cf. Meyer and Rowan 1977), and that in many
periods the sheer scale of an economic operation is taken by many as
such an indicator. This “halo effect” of size can be documented for
business organizations (e.g. Granovetter 1995: 104-106), and even for
individual engineering projects such as dams (cf. Espeland 1998).

We believe that some combination of all these motives explains why
proponents of the Wright system worked so vigorously on its behalf.
Together with the evidence presented in the previous section, this sug-
gests that Insull’s powerful circle took advantage of the uncertainty
about the most appropriate pricing scheme to promote its larger vision
of the electricity industry. This is consistent with the power mech-
anism described by followers of the old institutionalist tradition in
sociology.

Discussion

We conclude by clarifying the theoretical significance of our arguments
for theory in economic and organizational sociology. We stress that our
main concern is not to make a theoretical economic analysis of what
would have been the optimum pricing scheme in the early electricity
industry. Instead, we draw here on the work of economists who, over the
last century, have made substantial progress in explicating meaningful
optimization criteria and their rationales (for an up-to-date treatment,
see Wilson 1993). Using that work in conjunction with our empirical
data as a point of departure, we identify the relative merits of the two
basic pricing schemes that were actually debated in the American elec-
tricity industry of the late nineteenth century. The Barstow system is
superior in productive efficiency while the Wright system aligns cus-
tomers’ incentives with the logic of growth maximization. The growth
maximization strategy undermined short-term profitability of private
central stations but may have helped them drive out competition from
isolated generation, public companies, and gas lighting. Our account
of the debate over rates provides rare direct evidence of growth maxi-
mization as an economic goal.

Under what circumstances maximization of growth is compatible with
that of profits over the long run has long been a hotly debated is-
sue within economics. Neoclassical economists who have considered
electricity pricing typically favor systems which, like Barstow’s, take
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time of use into account. Houthakker (1951) argued that a time-of-day
tariff would be more appropriate than the “two-part tariff”” (similar to
the Wright system we have described) on the ground of allocative ef-
ficiency, but that a serious obstacle to this was the “mistaken belief in
the electricity industry that its task is to sell as many kwh [kilowatt
hours] as possible. . . .the two-part tariff is an effective instrument for
this expansionist form of monopoly” (1951: 24).

We do not consider how the different pricing schemes might impact
the welfare of different classes of consumers because our argument
principally concerns the actions of producers and because this subject
is well beyond our ability to assess with the available data. However,
since productive efficiency is a prerequisite for allocative efficiency
according to general equilibrium theory in economics (e.g. Milgrom
and Roberts 1992: 23), Houthhakker’s comments entail a preference
for productive efficiency over growth maximization in this case, and
he explicitly argues for the greater allocative efficiency of time-of-day
pricing. The observation that a focus on maximizing electricity rev-
enues leads to pricing schemes that depart from productive efficiency
was a source of exasperation for prominent economist I.M.D. Little
who testily refuted the arguments for the maximum-demand system
offered in 1953 by a representative of the British Electricity Authority,
complaining that they betrayed a “complete misunderstanding of the
function of the price mechanism” (1953: 61).2°

The historical issue is muddied by the fact that the discussion of rate
systems by late nineteenth- and early twentieth-century industry partic-
ipants was virtually innocent of the concerns of theoretical economics.
It was not until the 1920s that the general subject of “overhead costs,”
vital to electricity pricing, began to receive systematic treatment by
economists (e.g., Clark 1923).2! Because the period we analyze pre-
dates public rate regulation, the systems discussed were devised, ana-
lyzed, and justified by engineers, on behalf of privately owned central
station companies. Although some participants showed a surprising
degree of sophistication, the number of options discussed in a theoret-
ical way was quite small compared to the vast array of rate systems
that emerge from more abstract arguments such as those offered in
modern treatments like Sibley and Brown (1986) or Wilson (1993).
Yet those immersed in the practical world of electricity provision were
compelled, with or without theoretical guidance, to deal with even the
most complex problems in some fashion. One of the most vexing was
how to address the fact that the sum of individual maximum demands
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(loads) might be substantially more than the maximum load on the
system at any given moment, because different customers have their
maxima at different times of day.??> This divergence between individ-
ual and aggregate maxima makes it difficult to assess the need for
system capacity, and remains a challenge even with modern analytic
techniques. Wilson, for example, in his account of quite sophisticated
models for “capacity pricing” schemes to help utilities deal with peak
loads, mentions that all the models he considers assume synchronized
peak loads across customers. But he notes that in practice, “customers’
loads are substantially asynchronous and therefore equipment that is
idle for one customer can be used to serve another; thus, the total ca-
pacity requirement is less than the sum of the customers’ peak loads.
An examination of this more complicated topic is outside the scope of
the present exposition” (1993: 261).

The industry had to resolve these confusions somehow, because of
the pressures towards the standardization of pricing methods. The new
sociological institutionalists’ principle of isomorphism helps us to ex-
plicate the coercive and mimetic mechanisms behind these pressures.
One important theoretical contribution that we make here to the soci-
ology of pricing is to show that the choice among pricing schemes is
not confined to the level of firms; institutional pressures towards stan-
dardization turn it into an industry-level process. At the same time,
the new institutionalism does not explain why one method rather than
another becomes standard. Invoking a social constructionist argument,
we assert that the structure of the network that generates and transmits
institutional pressures is a key determinant of outcomes, and in this
case led to the dominance of the Wright system over that of Barstow.
Our joining of new institutional and social constructionist arguments
brings agency into the institutional framework and explains the social
organization of the price debate and its outcome. Instead of yielding
an unconditional prediction of outcomes based on the details of rate
systems alone, along with some assumption of utility maximizing in-
dividuals and firms, this argument yields a prediction that also depends
on contingencies and social institutions. It proposes that to the extent
the logic of economic argument is ambiguous, those interests that can
best mobilize resources through organizational networks on behalf of
an economic policy that they favor are most likely to prevail. Politics,
networks, and agency become key concepts.

A number of other details in our account further justify our empha-
sis on institutions beyond individual actors as determinants of prices.
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When consumers objected to rates, this opened the way for Meter
Inspection Companies, which represented customers in their disputes
with central stations. When interest groups within the central station
industry wanted to forward their own agenda on rates, they found it
indispensable to do so through their control of national trade associa-
tions, which cohesive groups of these individuals had founded for their
own purposes. This political power achieved through the mobilization
of resources through social networks can be recast in more abstract
form as constituting the informal origins of formal institutions. Such
origins blur the boundaries between the formal and informal spheres of
economic activities. The ongoing interaction between formal and in-
formal institutional arrangements emerges as the motor of institutional
change.

The change in pricing systems caused by such a mechanism in the
early electricity industry turned out to be substantial, long lasting, and
highly significant for the American industrial infrastructure during the
twentieth century. The “growth dynamic” strategy of the large utility
companies headed by Samuel Insull and his circle led to a century of
hegemony by large vertically integrated companies, generating, trans-
mitting, and distributing huge amounts of power over very long dis-
tances, and protected by a complex regulatory apparatus (see Hughes
1983; Granovetter and McGuire 1998; McGuire and Granovetter 1998;
and Hirsh 1989). We do not claim that pricing was the only or even the
single most important part of this strategy, and we recognize that it is
hard to assign a specific amount of variance in outcomes that results
from pricing. But we do argue that pricing was a key element of the
growth dynamic, and a necessary condition for it to succeed.

The dominance of Wright-like systems, however, was not inevitable.
Such systems were also adopted in Wright’s native England, but as
Houthakker notes, time-of-day tariffs were common in some countries
such as France and the Netherlands (1951: 24n). It would be of interest
to investigate whether pressures for a “growth dynamic” were weaker
in these countries, and if so, why.

Had the Barstow system prevailed in the U.S., the organization of the
electricity industry would have been substantially different. An em-
phasis on productive efficiency at the expense of growth, which would
have been encouraged in that case, would almost certainly have left
more market niches and investment capital for a variety of smaller-
scale electricity production systems. The smallest of these would be
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what was referred to in this period as “isolated generation,” where
power is generated on-site by factories, commercial establishments, or
residences, including hotels, apartment houses and even single-family
homes — the outcome that prevailed for heating. Because both gen-
erators and furnaces produce waste heat, it was highly efficient for
electricity and heating to be linked so that the waste from one could
be fed into the other, dramatically reducing costs by co-generation.
The efficiency of this co-generation made isolated systems a difficult
competitor for central station utilities, and utilities were still deeply
concerned by this issue until the 1920s; such isolated systems will
likely become important once again in the twenty-first century under
electricity deregulation. By 1892 almost every textile plant in New
England had an isolated plant (Hammond 1941: 64). By 1899 isolated
plants accounted for 55% of all generators and distributed 50% of all
electricity in the U.S. (Duboff 1979: 39, 41, 218). And by 1907, 65,000
manufacturing plants had isolated generators (USDCL 1910: 14).

When isolated generating systems were sufficiently large, as for an
apartment house, a substantial factory, or an urban electric railway,
there was likely to be additional electricity that could be sold off to
nearby customers, in order to balance load, or co-generation products
such as hot water, that could be sold off to provide heating. Early
in the twentieth century, such systems were common in the United
States, and were known as “neighborhood” or “district” systems. Such
systems developed much more systematically in Europe during the
twentieth century, but in the United States were ultimately confined
to universities, military bases, and other well-defined and autonomous
communities. Had district systems become more common, they might
have become highly efficient, since it is relatively easier to control load
factors over small territories where consumption patterns are steady
and predictable.?’

Indeed, some of the greatest threats to central stations came from sup-
pliers to the largest district systems, namely urban electric railways and
municipal utilities. The electric railways in the early twentieth century
generated their own electricity, using very large installations. During
the first decade of the century, such railways accounted for more than
40% of all electrical equipment purchased (USDCL: 1910). Because
such railways had a large day load, but not the night-time load of light-
ing that they needed to balance their load curve and better amortize
their equipment costs, central stations feared that they would compete
with them for this load. This fear was exacerbated by the possibility in
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numerous cities, such as Chicago, that the railways would be taken over
by the city and thus become part of a municipal electric power move-
ment that seemed highly threatening in this period. Indeed, one of the
major elements of the growth dynamic strategy, in addition to pricing
for growth, was a successful political effort to encourage state regula-
tion in a way that would hamper otherwise highly efficient municipal
systems (see McGuire and Granovetter 1998).

Moving to more speculative ground, we note that full attention to pro-
ductive efficiency would have presented incentives to businesses to
move operations into times of day normally not utilized. This suggests
that the “frontier” of nighttime activity, as Melbin (1987) has called it,
might have been breached much sooner than in fact occurred, with more
active use of multiple shifts earlier in the twentieth century. Instead,
Melbin does not note a shifting of production to evenings as a response
to differential electric rates until the 1970s (1987: 20). Yet, Lieb had
already predicted such a development in response to time-of-day rates
at the 1897 AEIC meeting (1897: 64).

Recent events have provoked substantially increased interest in time-
of-day pricing such as featured in the Barstow system. This is in part
because deregulation of the electricity industry was sparked by con-
cern about inefficiencies in production and pricing under the regula-
tion of vertically integrated utility companies (see e.g., Joskow and
Schmalensee 1983: 82-90), and consequently has brought increased
attention to issues of productive efficiency. But the new interest in time-
of-day pricing usually proceeds without awareness of how old an issue
it is.2* Our account shows that the merits and fate of new schemes will
not be decided exclusively by economists and industry executives but
will ultimately involve political mobilization and public relations.

Our analysis brings together economic, institutional, and social con-
structionist arguments in a complementary fashion. The economic
argument clarifies alternative merits of pricing schemes that were
discussed in this period. The neo-institutional reasoning specifies the
pressures toward uniformity and the tools that actors could use to en-
force a single outcome. Our particular contribution to theory is twofold.
First, we identify the differences between old and new institutionalism
regarding their conceptions of power and, in particular, the role of
broader agendas in institutionalization processes. Second, we join to
institutional arguments in organizational sociology an emphasis on so-
cial construction, in particular, a focus on the position of the key actors’
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networks within the industry’s power structure as the crucial determi-
nant of their ability to institutionalize their preferred pricing methods.
This approach allows us to generalize to the macro-level Weber’s in-
sight on the origins of prices with which we introduced the article.
For Weber, prices are “quantifications” of “power constellations” and
the “struggle of interests.” We show that the same ingredients, power
and interests, embedded in concrete networks, not only determine in-
dividual prices, but shape the pricing schemes that underlie them into
full-fledged institutions.

Acknowledgments

Direct all correspondence to Valery Yakubovich, the University of
Chicago, Graduate School of Business, 1101 E 58th Street, Chicago, IL
60637, valery@ChicagoGSB.edu. Earlier versions of the article were
presented at the Economic Sociology workshop at Stanford University
and the 1998 Annual Meeting of the American Sociological Associa-
tion in San Francisco. We are thankful to James Evans, John Meyer,
and Mark Zbaracki for their insightful comments.

Notes

1. Some major exceptions, which form the basis for what may become a more sus-
tained stream of sociological argument on price, are Baker (1984), Zelizer (1985),
Smith (1989), Carruthers (1996), Zuckerman (1999), Velthuis (2003), Zbaracki
(2003), Uzzi and Lancaster (2004). Not explicitly couched in terms of sociologi-
cal argument, but certainly of unusual interest, is Cronon’s pathbreaking work on
flow and pricing of the various commodities that made Chicago so dominant in
nineteenth-century America (Cronon 1991)

2. Arecentaccount of the great variety of schemes available, and their relative merits,
is given in Wilson 1993.

3. Walton Hale Hamilton (1881-1958), like John Commons and other influential
figures in the “old” institutional economics, was a professor of law (at Yale Uni-
versity), and one of the most prominent institutionalists of the interwar period (cf.
Yonay 1998: 53). He also taught and greatly influenced the young Talcott Parsons
in the course of his undergraduate education at Amherst College (Camic 1987).

4. For general accounts of the development of the electricity provision industry in
the United States, see Hughes 1983 and Granovetter and McGuire 1998.

5. Sicilia (1991: 138) also praises the Wright system as “an equitable compromise
between producer and consumer, one that rewarded the efficient utilization of
resources on both sides; but unlike McDonald and Platt, he attributes discovery
of the system to Boston Edison’s Charles Edgar.
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

In the late nineteenth and early twentieth centuries, private electrical generating
equipment, installed in homes, commercial buildings or industrial establishments,
were called “isolated” plants or stations.

. Inelectricity, as in some other industries, the demand from consumers at any given

moment is referred to as the “load” that the system of provision is trying to meet.

. Such systems were already in use in 1885-1886 at the Italian Edison Company

in Milan (Lieb, AEIC 1897: 67). As Edison’s chief assistant, Insull would almost
certainly have known of procedures at Italian Edison, thus making his supposed
ignorance of these basic principles ten years later, in 1894, highly unlikely. Indeed,
Insull himself, as far as we know, made no claim for the novelty of the system in the
1890s; this idea comes instead from sources like Insull’s biographer, McDonald
(1962).

. Economics distinguishes several kinds of efficiency. “Productive efficiency” refers

only to that use of inputs that results in producing the product at minimum cost.
Broader concepts of efficiency, including “allocative efficiency,” consider the im-
pact of a set of prices on general consumer welfare, including tradeoffs within
the whole spectrum of goods and services that consumers want. Here we merely
claim that the Barstow system was superior to the Wright system in productive
efficiency. Its impact on allocative efficiency is beyond our ability to gauge with
the available evidence, and in any case not necessary for our argument.

As aresult of equipment-for-shares transactions, General Electric owned substan-
tial stakes in central stations.

Ironically, not only Ferguson himself had thought that he made a contribution to
the Wright system. Future historians of the electricity industry also praised his
insight (cf. Platt 1991: 86).

Ferguson’s fervent presentation of his argument was not an isolated incident. At the
1902 NELA convention, he wrestled utility magnate Henry Doherty for control
of a chalkboard in order to advance his position and minimize the exposition of
an alternative view (Doherty 1923, 11:125; I11:74-78, 136-137).

The omission of alternative ideas was a common practice in the AEIC and NELA
controlled by Insull and his supporters (see Granovetter and McGuire 1998).
Gisbert Kapp, whose meter the Barstow system used, was a prominent electrical
engineer in Germany and England. Though he was a prolific inventor and consul-
tant, the only biographical material on him that we know of (Tucker 1973) does
not even mention his work on a time-of-day meter and rate system.

See Schenectady (NY) Museum, General Electric Hall of History, General Electric
Archives: C-534, Hammond Papers.

This particular encounter nicely demonstrates the advantage Insull enjoyed as head
of'the AEIC and NELA at this crucial point in the rate conflict. This status allowed
him to control debates and to decide for himself when to enter a fight.

For example, the laws in Massachusetts and New York did not allow electric lines
to cross a street unless the provider was a regulated independently owned utility,
and imposed complex and expensive requirements and accounting systems if an
isolated station were to become a utility. (See Sicilia 1991: 284; Ripley 1909).
Baumol acknowledged that a desire for high revenues may serve the goal of profit
maximization to a certain extent, and also that few actors would make revenue
maximization an unconstrained goal, since some minimal level of profit must be
achieved to satisfy various stakeholders. Nevertheless, he argued that at least for
the businessmen with whom he was familiar, “sales have become an end in and
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of themselves,” and that “almost every time I have come across a case of conflict
between profits and sales the businessmen with whom I worked left little doubt as
to where their hearts lay” (1959: 47-48).

19. Hausman and Neufeld indirectly support this argument when they suggest that
“the economists were more concerned with social welfare and less concerned
with the growth of electric utilities than were the engineers and executives within
the industry” (Hausman and Neufeld 1984: 123).

20. In his more understated way, W. Arthur Lewis noted that the importance of time
of electricity consumption in relation to the station peak was ‘“now generally
accepted among the better writers on the subject, but it is not yet fully realised in
tariff making” (1949: 51). Ironically, in the latter part of the twentieth century, the
more sophisticated rate schemes that came into use and made complex time-of-
day adjustments to achieve productive and allocative efficiency, became known as
“Wright tariffs” (Wilson 1993).

21. The level of confusion about rate systems in this period was so high, in fact, that
even key industry participants had trouble with the concepts. Samuel Insull, for
example in his address “Some Advantages of Monopoly” given at the meeting
of the Engineers’ Club of Dayton (Proceedings of the Engineers’ Club of Dayton
1914), in which he touted the advantages of large central stations, miscomputed the
load factor of the Chicago Edison system, thus misleading the audience (21-26).

22. This is just the difficulty that tripped up Samuel Insull in his erroneous exposition
of the virtues of central station provision, as detailed in the previous footnote.

23. The example of district systems illustrates that the distinction between “isolated”
and “central” is relative. Thus “central heating” in homes came to mean that one
energy source heated the entire house, rather than a separate one for each room.

24. For example, a 2000 New York Times account of electricity pricing included the
following sub-headline: “U.S. Companies Varying Fees Based on Supply, Demand
and Even Time of Day” (Wald 2000).
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