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ELECTRONIC MARKETS AND
ELECTRONIC HIERARCHIES

By reducing the costs of coordination, information technology will lead to an
overall shift toward proportionately more use of markets—rather than
hierarchies—to coordinate economic activity.

THOMAS W. MALONE, JOANNE YATES, and ROBERT I|. BENJAMIN

The innovations in information technologies of the
past two decades have radically reduced the time
and cost of processing and communicating informa-
tion. These reductions have in turn brought many
changes in the ways tasks are accomplished within
firms. Data-processing systems have transformed the
ways in which accounting data are gathered and
processed, for example, and CAD/CAM has trans-
formed the ways in which complex machinery is
designed. Underlying (and often obscured by) these
changes may be more fundamental changes in how
firms and markets organize the flow of goods and
services through their value-added chains (e.g., see
[34]). In this paper we address the more basic issue
of how advances in information technology are
affecting firm and market structures and discuss
the options these changes present for corporate
strategies.

New information technologies are allowing closer
integration of adjacent steps on the value-added
chain through the development of electronic mar-
kets and electronic hierarchies. Although these
mechanisms are making both markets and hierar-
chies more efficient, we argue that they will lead to
an overall shift toward proportionately more market
coordination. Some firms will be able to benefit di-
rectly from this shift by becoming “market makers”
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for the new electronic markets. Others will be able
to benefit from providing the interconnections to
create electronic hierarchies. All firms will be able
to benefit from the wider range of options provided
by these markets and from the possibilities for closer
coordination provided by electronic hierarchies.

The analytic framework on which our argument is
based is useful in explaining several major historical
changes in American market structures, as well as in
predicting the consequences that changing informa-
tion technologies should have for our current mar-
ket structures. Since we are attempting to predict
changes that have not yet occurred on a large scale,
our forecasts are based on a simple conceptual anal-
ysis rather than on systematic empirical studies. A
conclusive test of our model and our predictions
will, therefore, require further empirical and analyt-
ical work. Nevertheless, in many cases, we are able
to identify early examples of the predicted changes
that have already occurred in some industries and
to suggest implications of the predicted changes for
corporate strategy.

In addition to the changes in information technol-
ogy that we discuss here, there are, of course, other
important forces—such as changes in stock prices,
antitrust regulations, and interest rates—that might
affect firm and market structures. The possible con-
sequences of these other forces are outside the scope
of this article. The examples we describe, however,
illustrate the importance of changes in information
technology, even in cases where other forces are
involved as well.
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ANALYTIC FRAMEWORK

Definitions of Markets and Hierarchies

Economies have two basic mechanisms for coordi-
nating the flow of materials or services through adja-
cent steps in the value-added chain: markets and
hierarchies (e.g., see [14] and [40]). Markets coordi-
nate the flow through supply and demand forces and
external transactions between different individuals
and firms. Market forces determine the design, price,
quantity, and target delivery schedule for a given
product that will serve as an input into another
process: The buyer of the good or service compares
its many possible sources and makes a choice based
on the best combination of these attributes.

Hierarchies, on the other hand, coordinate the flow
of materials through adjacent steps by controlling
and directing it at a higher level in the managerial
hierarchy. Managerial decisions, not the interaction
of market forces, determine design, price (if rele-
vant), quantity, and delivery schedules at which
products from one step on the value-added chain are
procured for the next step. Thus buyers do not select
a supplier from a group of potential suppliers; they
simply work with a single predetermined one. In
many cases the hierarchy is simply a firm, while in
others it may span two legally separate firms in a
close, perhaps electronically mediated, sole supplier
relationship.

Variants of the two pure relationships exist, but
can usually be categorized as primarily one or the
other. When a single supplier serves one or more
buyers as a sole source of some good, the relation-
ship between the supplier and each buyer is primar-
ily hierarchical, since the buyers are each procuring
their supplies from a single, predetermined supplier,
rather than choosing from a number of suppliers. On
the other hand, the relationship between a single
buyer and multiple suppliers serving only that buyer
is governed by market forces, since the buyer is
choosing between a number of possible suppliers. As
the number of suppliers is reduced toward one, rela-
tionships that have characteristics of both types may
exist.

Factors Favoring Markets or Hierarchies

A number of theorists (e.g., [14, 40, 41, 43, 44]) have
analyzed the relative advantages of hierarchical and
market methods of organizing economic activity in
terms of various kinds of coordination or transaction
costs. These coordination costs take into account the
costs of gathering information, negotiating contracts,
and protecting against the risks of “opportunistic”
bargaining. Building on this and other work, Malone
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and Smith [27, 28] have summarized several of the
fundamental trade-offs between markets and hier-
archies in terms of costs for activities such as pro-
duction and coordination. Table I summarizes the
part of their analysis that is most relevant to our
argument here.!

TABLE |. Relative Costs for Markets and Hierarchies
Organizational Production Coordination

form costs costs
Markets Low High
Hierarchies High Low

In the table the designations “Low” and “High”
refer only to relative comparisons within columns,
not to absolute values. Production costs include the
physical or other primary processes necessary to cre-
ate and distribute the goods or services being pro-
duced. Coordination costs include the transaction (or
governance) costs of all the information processing
necessary to coordinate the work of people and ma-
chines that perform the primary processes (e.g., see
[23], {30], and [40]). For example, coordination costs
include determining the design, price, quantity,
delivery schedule, and other similar factors for
products transferred between adjacent steps on a
value-added chain. In markets, this involves select-
ing suppliers, negotiating contracts, paying bills, and
so forth. In hierarchies, this involves managerial de-
cision making, accounting, planning, and control
processes. The classification of a specific task as a
production or a coordination task can depend on the
level and purpose of analysis, but at an intuitive
level, the distinction is clear.

Table I is consistent with an analysis of both the
simple costs involved in information search and load
sharing [27] and the costs resulting from “opportu-
nistic” behavior by trading partners with “bounded
rationality” [40]. As Williamson [43, p. 558] summa-
rizes, “tradeoffs between production cost economies
(in which the market may be presumed to enjoy
certain advantages) and governance cost economies
(in which the advantages may shift to internal
organization) need to be recognized.”

In a pure market, with many buyers and sellers,

*In the terms used by Malone and Smith [27, 28), this table compares the
performance that is achievable with separate divisions in a product hierarchy
to the performance that is achievable with separate companies coordinated by
a decentralized market (see [27, Table 2]). As noted by Malone (27, pp. 18-19],
this comparison is equivalent to a comparison of coordination by separate
hierarchical firms and coordination by a market.
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the buyer can compare different possible suppliers
and select the one that provides the best combina-
tion of characteristics (such as design and price),
thus presumably minimizing production costs for
the desired product. One of the obvious benefits of
this arrangement is that it allows for pooling the
demands of numerous buyers to take advantage of
economies of scale and load leveling. The market
coordination costs associated with this wide latitude
of choice, however, are relatively high, because the
buyer must gather and analyze information from a
variety of possible suppliers. In some cases, these
costs must also include additional negotiating or
risk-covering costs that arise from dealing with
“opportunistic” trading partners.

Since hierarchies, on the other hand, restrict the
procurer’s choice of suppliers to one predetermined
supplier, production costs are, in general, higher
than in the market arrangement. The hierarchical
arrangement, however, reduces coordination costs
over those incurred in a market by eliminating the
buyer’s need to gather and analyze a great deal of
information about different suppliers.

Various factors affect the relative importance of
production and coordination costs, and thus the rela-
tive desirability of markets and hierarchies (e.g., see
(40], [41], [43], and [44]). We focus here, however,
on those that are particularly susceptible to change
by the new information technologies [13]. Clearly, at
a very general level, one of these factors is coordina-
tion cost. Since the essence of coordination involves
communicating and processing information, the use
of information technology seems likely to decrease
these costs (e.g., see [27]). Two other, more specific,
factors that can be changed by information technol-
ogy are also important in determining which coordi-
nation structures are desirable: asset specificity and
complexity of product description. The importance of
asset specificity has been amply demonstrated by
previous analyses (e.g., [43, 44]), but the importance
of the complexity of product descriptions has not,
we believe, been satisfactorily analyzed.

Asset Specificity. An input used by a firm (or indi-
vidual consumer) is highly asset specific, according
to Williamson’s definition [43, 44], if it cannot readi-
ly be used by other firms because of site specificity,
physical asset specificity, or human asset specificity.
A natural resource available at a certain location
and movable only at great cost is site specific, for
example. A specialized machine tool or complex
computer system designed for a single purpose is
physically specific. Highly specialized human
skills—whether physical (e.g., a trade with very lim-
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ited applicability) or mental (e.g., a consultant’s
knowledge of a company’s processes)—that cannot
readily be put to work for other purposes are hu-
manly specific. We propose yet another type of asset
specificity to add to Williamson’s list: time specific-
ity. An asset is time specific if its value is highly
dependent on its reaching the user within a speci-
fied, relatively limited period of time. For example,
a perishable product that will spoil unless it arrives
at its destination and is used (or sold) within a short
time after its production is time specific. Similarly,
any input to a manufacturing process that must ar-
rive at a specific time in relation to the manufactur-
ing process to avoid great costs or losses is also time
specific.

There are several reasons why a highly specific
asset is more likely to be acquired through hierarchi-
cal coordination than through market coordination
[41, 43, 44]. Transactions involving asset-specific
products often involve a long process of develop-
ment and adjustments for the supplier to meet the
needs of the procurer, a process that favors the con-
tinuity of relationships found in a hierarchy. More-
over, since there are, by definition, few alternative
procurers or suppliers of a product high in physical or
human asset specificity, both parties in a given trans-
action are vulnerable. If either one goes out of busi-
ness or changes its need for (or production of) the prod-
uct, the other may suffer sizable losses. The greater
control and closer coordination allowed by a hier-
archical relationship are thus more desirable to both.

Complexity of Product Description. Complexity of
product description refers to the amount of informa-
tion needed to specify the attributes of a product in
enough detail to allow potential buyers (whether
producers acquiring production inputs or consumers
acquiring goods) to make a selection. Stocks and
commodities, for example, have simple, standard-
ized descriptions, while those of business insur-
ance policies or large and complicated computer
systems are much more complex. This factor is fre-
quently, but not always, related to asset specificity;
that is, in many cases a highly specific asset, such as
a specialized machine tool, will require a more com-
plex product description than a less specific asset.
The two factors are logically independent, however,
despite this frequent correlation. Coal produced by a
coal mine located adjacent to a manufacturing plant
is highly site specific, though the product description
is quite simple. Conversely, an automobile is low in
asset specificity, since most cars can be used by
many possible consumers, but the potential car
buyer requires an extensive and complex descrip-
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tion of the car’s attributes in order to make
a purchasing decision.

Other things being equal, products with complex
descriptions are more likely to be obtained through
hierarchical than through market coordination for
reasons centering on the cost of communication
about a product. We have already noted that coordi-
nation costs are higher for markets than for hierar-
chies, in part because market transactions require
contacting more possible suppliers to gather infor-
mation and negotiate contracts. Because highly com-
plex product descriptions require more information
exchange, they also increase the coordination cost
advantage of hierarchies over markets. Thus buyers
of products with complex descriptions are more
likely to work with a single supplier in a close, hier-
archical relationship (whether in-house or external),
while buyers of simply described products (such as
stocks or graded commodities) can more easily com-
pare many alternative suppliers in a market.

As Figure 1 shows, then, items that are both
highly asset specific and highly complex in product
description are more likely to be obtained through a
hierarchical relationship, while items that are not
very asset specific and have simple product descrip-
tions are more often acquired through a market rela-
tionship. The organizational form likely for items in
the other two cells of the table will depend on
which factor dominates.
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FIGURE 1. Product Attributes Affect Forms of Organization

HISTORICAL CHANGES IN

MARKET STRUCTURES

To illustrate the application of our analytic frame-
work, we briefly examine the historical evolution of
market structures in America, paying particular at-
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tention to the effects of a key nineteenth century
information technology, the telegraph. (The analysis
in this section draws on arguments by Chandler [12],
Williamson [43, 44], Malone and Smith [28], Malone
[27], and DuBoff [16]. Yates [45] develops this appli-
cation in more detail.)

Until the mid-nineteenth century, small-scale lo-
cal and regional markets, not hierarchies, coordi-
nated adjacent stages of American industrial activ-
ity. The three major functions of manufacturing—
procurement, production, and distribution—were
generally handled by different parties. By mid-
century the dramatic improvements in communica-
tion and transportation provided by the telegraph
and the railroads created a network for exchanging
information and goods over great distances, thus
effectively increasing the area over which markets
or hierarchies might be established.

Our analytic framework helps explain how these
developments encouraged larger and more efficient
markets in some cases, and larger, multifunctional
hierarchies in others. On the one hand, as Table I
illustrates, markets are more communication inten-
sive than hierarchies. Therefore, reducing the time
and cost of communication favored—and thus en-
couraged—the growth of markets. On the other
hand, the growth in market area increased the num-
ber of economic actors potentially involved in trans-
actions as well as the total amount of communica-
tion necessary for efficient markets to operate, thus
favoring hierarchies (see [27] and [28]). The net ef-
fect of the telegraph in different industries depended
largely on the other factors from our framework.

Just as our framework would lead us to expect,
nationwide markets mediated by telegraph devel-
oped for products such as stocks and commodities
futures. These products were nonspecific assets
with many potential buyers. In addition, they were
easily describable and consequently susceptible to
standardized designations that reduced telegraph
costs further. The commodities futures market, for
example, only emerged on a national scale after
a uniform grading scheme that simplified product
description was adopted [16].

The detailed evolutionary path of large integrated
hierarchies was more complex than that of national
markets and involved several factors other than the
telegraph. Nevertheless, our framework again proves
useful in the explanation of which conditions led to
which forms. The growth of market areas, according
to Chandler [12], encouraged manufacturers to in-
crease their output, frequently by developing new
techniques of mass production that offered econo-
mies of scale. Such firms, however, often found that
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existing procurement and distribution mechanisms
did not support the high-volume throughput neces-
sary to realize the economies, especially when
specialized equipment or human expertise were
required.

As Williamson [44] has pointed out, the compa-
nies that Chandler identifies as the first to vertically
integrate procurement, production, and distribution
within a hierarchy were those with asset-specific
products, such as meat packers with perishable
products requiring railroad refrigeration cars and
rapid delivery, and manufacturers of complex ma-
chine tools with specialized sales and support needs.
In the first case, high time specificity outweighed
low complexity of product description. In the second
case, the product description was complex, and the
sales process was high in human specificity. For
these firms, the telegraph provided a mechanism by
which close hierarchical coordination could be
wielded over great distances. Although the econo-
mies of scale were the major factor driving this inte-
gration, asset specificity and complexity of product
description played a role in determining which firms
were likely to integrate, using the telegraph as a
mechanism of hierarchical coordination rather than
of market communication.

Thus our analytic framework is useful in inter-
preting the impact of communication technology on
past changes in organizational form, even when non-
communication factors also played a large role. In
the next section, we apply the framework to con-
temporary developments.

CONTEMPORARY CHANGES

IN MARKET STRUCTURES

We can now give a fuller explanation of the nature
of electronic hierarchies and markets, the conditions
under which each is likely to emerge, and the rea-
soning behind our thesis that the balance is shifting
toward electronic markets.

Emergence of Electronic Interconnection

Let us begin by looking briefly at the technological
developments that make electronic interconnection
of either type possible and desirable. New informa-
tion technologies have greatly reduced both the time
and cost of communicating information, just as the
telegraph did when it was introduced. In particular,
the use of computer and telecommunications tech-
nology for transferring information gives rise to what
we term the electronic communication effect. This
means that information technology may (1) allow
more information to be communicated in the same
amount of time (or the same amount in less time),
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and (2) decrease the costs of this communication
dramatically. These effects may benefit both
markets and hierarchies.

In addition to these well-known general advan-
tages of electronic communication, electronic coor-
dination can be used to take advantage of two other
effects: the electronic brokerage effect and the elec-
tronic integration effect. The electronic brokerage
effect is of benefit primarily in the case of computer-
based markets. A broker is an agent who is in con-
tact with many potential buyers and suppliers and
who, by filtering these possibilities, helps match one
party to the other. A broker substantially reduces
the need for buyers and suppliers to contact a large
number of alternative partners individually (see [1]
and [27] for detailed formal analyses of the benefits
of brokering). The electronic brokerage effect simply
means that electronic markets, by electronically
connecting many different buyers and suppliers
through a central database, can fulfill this same
function. The standards and protocols of the elec-
tronic market allow a buyer to screen out obviously
inappropriate suppliers, and to compare the offerings
of many different potential suppliers quickly, con-
veniently, and inexpensively. Thus the electronic
brokerage effect can (1) increase the number of
alternatives that can be considered, (2) increase the
quality of the alternative eventually selected, and
(3) decrease the cost of the entire product selection
process.

When a supplier and a procurer use information
technology to create joint, interpenetrating processes
at the interface between value-added stages, they
are taking advantage of the electronic integration
effect. This effect occurs when information technol-
ogy is used not just to speed communication, but to
change—and lead to tighter coupling of—the pro-
cesses that create and use the information. One sim-
ple benefit of this effect is the time saved and the
errors avoided by the fact that data need only be
entered once. Much more important benefits of close
integration of processes are possible in specific situa-
tions. CAD/CAM technology, for example, often al-
lows both design and manufacturing engineers to
access and manipulate their respective data to test
potential designs and to create a product more ac-
ceptable to both sides. As another example, systems
linking the supplier’s and procurer’s inventory man-
agement processes so that the supplier can ship the
products “just in time” for use in the procurer’s
manufacturing process, enable the latter to eliminate
inventory holding costs, thus reducing total inven-
tory costs for the linked companies. The benefits of
the electronic integration effect are usually captured
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most easily in electronic hierarchies, but they are
sometimes apparent in electronic markets as well.
Electronic interconnections provide substantial

benefits. The recipients of these benefits—either
buyers or suppliers (or both)—should be willing to
pay, either directly or indirectly, for them. The pro-
viders of electronic markets and electronic hier-
archies should, in many cases, be able to realize
significant revenues from providing these services.

The Shift from Hierarchies toward Markets

Our prediction that information technology will be
more widely used for coordinating economic activi-
ties is not a surprising one, even though our analysis
of the three effects involved (electronic communica-
tion, brokerage, and integration effects) is new.

In this section we move to a more surprising and
significant prediction: that the overall effect of this
technology will be to increase the proportion of
economic activity coordinated by markets.

Although the effects of information technology
discussed above clearly make both markets and
hierarchies more efficient, we see two arguments
supporting an overall shift toward market coordina-
tion: The first is a general argument based on the
analysis summarized in Table I; the second is a more
specific argument based on shifts in asset specificity
and complexity of product descriptions.

General Argument Favoring Shift toward Markets. Our
initial argument for the overall shift from hierar-
chies to markets is a simple one, based primarily on
two components. The first is the assumption that the
widespread use of information technology is likely to
decrease the “unit costs” of coordination. As noted
above, “coordination” refers to the information pro-
cessing involved in tasks such as selecting suppliers,
establishing contracts, scheduling activities, budget-
ing resources, and tracking financial flows. Since, by
definition, these coordination processes involve
communicating and processing information, it seems
quite plausible to assume that information technol-
ogy, when used appropriately, can reduce these
costs. This is, of course, an empirically testable hy-
pothesis, and there are already some suggestive data
that support it {e.g., [15, 23, 38]).

The second component of our argument is based
on the trade-offs summarized in Table . As we
noted above, and as Williamson [43] and numerous
others have observed, markets have certain produc-
tion cost advantages over hierarchies as a means of
coordinating economic activity. The primary disad-
vantage of markets is the cost of conducting the mar-
ket transactions themselves, which, for a number of
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reasons (including the “opportunistic” ones empha-
sized by Williamson and the purely “informational”
ones emphasized by Malone [27]), are generally
higher in markets than in hierarchies. An overall
reduction in the “unit costs” of coordination would
reduce the importance of the coordination cost di-
mension {on which markets are weak) and thus lead
to markets becoming more desirable in some situa-
tions where hierarchies were previously favored. In
other words, the result of reducing coordination
costs without changing anything else should be an
increase in the proportion of economic activity coor-
dinated by markets. This simple argument does not
depend on the specific values of any of the costs
involved, on the current relative importance of pro-
duction and coordination costs, or on the current
proportion of hierarchical and market coordination.
We find the simplicity of this argument quite
compelling, but its obviousness appears not to have
been widely recognized. There is also another, less
obvious, argument that leads to the same conclusion.
This second argument is based on shifts in our key
factors for determining coordination structures: asset
specificity and complexity of product description.

Changes in Factors Favoring Electronic Markets versus
Electronic Hierarchies. As Figure 1 illustrates, some
of the new, computer-based information technolo-
gies have affected both of our key dimensions so as
to create an overall shift from hierarchies to mar-
kets. Databases and high-bandwidth electronic com-
munication can handle and communicate complex,
multidimensional product descriptions much more
readily than can traditional modes of communica-
tion. Thus the horizontal line between high and low
complexity in Figure 1 has, in effect, shifted upward
so that some product descriptions previously classi-
fied as highly complex, such as those of airline res-
ervations, may now be considered low in complexity
relative to the capabilities of the technology to com-
municate and manipulate them. The line should
continue to shift upward for some time as the capa-
bilities of information technology continue to evolve.
The dimension of asset specificity has undergone
a similar change. Flexible manufacturing technology
allows rapid changeover of production lines from
one product to another. Thus some physically asset-
specific components that are similar to other, non-
specific components may begin to be produced by
more companies. Companies that in the past would
not have tooled up for such a small market now may
produce small numbers of these components with-
out significant switch-over costs. The vertical line in
Figure 1 therefore moves slightly right because some
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asset-specific components have become, in essence,
less specific.

Both these changes increase the region of the
chart in which market modes of coordination are
favored, lending more support to our argument that
there will be an overall shift in this direction.

Examples of the Shift toward Electronic Markets. A
dramatic example of the shift toward electronic mar-
kets has already occurred in the airline industry.
When airline reservations are made by a customer
calling the airline directly (and the commission is
received by the airline’s own sales department), the
selling process is coordinated by the hierarchical re-
lationship between the sales department and the rest
of the firm. When airline reservations are made
through a travel agent, the sale is made (and the
commission is received) by the travel agent acting as
an external selling agent for the airline. In this case,
the selling process is coordinated by the market rela-
tionship between the travel agent and the airline.
Due, presumably in large part, to the greater range
of choices conveniently available through the elec-
tronic market, the proportion of total bookings made
by travel agents (rather than by customers dealing
with airline sales departments) has doubled from
35 to 70 percent since the introduction of the Ameri-
can Airlines reservations system [33, pp. 43-44].
Similarly, there are many recent examples of
companies such as IBM, Xerox, and General Electric
substantially increasing the proportion of compo-
nents from other vendors contained in their prod-
ucts (e.g., see [10] and [35]). This kind of “vertical
disintegration” of production activities into different
firms has become more beneficial as computerized
inventory control systems and other forms of elec-
tronic integration allow some of the advantages of
the internal hierarchical relationship to be retained
in market relationships with external suppliers.

THE EVOLUTION OF ELECTRONIC MARKETS
AND ELECTRONIC HIERARCHIES

Motives for Establishing Electronic

Markets: Possible Market Makers

An electronic market may develop either from a
nonelectronic market or from an electronic hierar-
chy spanning firm boundaries. As Figure 2 indicates,
any of several participants in an emerging electronic
market may be its initiator or market maker, each
with different motives. For a market to emerge at
all, there must be both producers and buyers of some
good or service. (Depending on the nature of the
good or service and on the coordination mechanism
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FIGURE 2. Evolution of Electronic Markets: Multiple
Starting Points Lead to a Common Evolutionary Path

used, producers may also be called manufacturers or
suppliers, and we will continue to use these three
terms as well as the terms buyers, procurers, and con-
sumers interchangeably.) In addition to these primary
participants, an existing market may also include
two other kinds of participants: First, there may be
various levels of “middlemen” who act as distribu-
tors, brokers, or agents in the transfer of the goods
being sold (we will usually use the term distributors
to refer to all these levels). Second, there may be
various kinds of financial service firms such as
banks and credit card issuers who store, transfer,
and sometimes loan the funds involved in the trans-
actions. Finally, we may regard as potential partici-
pants in any electronic marketplace the information
technology vendors who can provide the networks,
terminals, and other hardware and software neces-
sary for a computer-based market. Each of these dif-
ferent market participants has different motivations
and possibilities for helping to form electronic mar-
kets. Our framework suggests how these motivations
and other forces such as the electronic brokering,
electronic communication, and electronic integra-
tion effects may influence the evolution of electronic
markets.

Producers. As the initial maker of a product, the
producing firm is motivated to have buyers purchase
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