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The Need for Coordination Among Firms,
with Special Reference to Network
Industries*

Dennis W. Carltont and J. Mark Klamert+

Coordination among firms presents a policy dilemma. Effi-
ciency may require coordinated action, but coordinated action can
stifle competition and make collusion more likely. This policy di-
lemma arises frequently, as, for example, in cases involving infor-
mation exchanges among competing firms.! Knowing a competi-
tor’s price makes it easier not only to set prices in line with the
market, but also to fix prices noncompetitively.

The setting of physical product standards? also illustrates the
trade-off between efficiency and competition. Standards can have
obvious efficiency effects, yet they can also be a tool by which es-
tablished firms exclude entrants. The case of Radiant Burners,
Inc. v. Peoples Gas Light & Coke Co.* demonstrates the way in
which standard setting can be an anticompetitive practice.* The

= We wish to thank Douglas Baird, Frank Easterbrook. Daniel Fischel. William Landes.
Warren Lavey, John Mooney, and Richard Posner for helpful comments. This work has
been stimulated in part by associations with AT&T and Bell Laboratories. although the
article reflects the views of the authors alone.

+ Professor of Economics, University of Chicago Law School.

t+ Harvard Law School (J.D. Class of 1985).

' See. e.g., United States v. United States Gypsum Co., 438 U.S. 422 (1978): United
States v. Container Corp. of Am., 393 U.S. 333 (1969); Maple Flooring Mfrs. Ass'n v. United
States. 268 U.S. 363 (1925); American Column & Lumber Co. v. United States. 257 U.5. 377
(1921). See also Posner, Information and Antitrust: Reflections on the Gypsum and Engi-
neers Decisions, 67 Geo. L.J. 1187 (1979).

For a game theoretic investigation of when independent actions of firms cannot be re-
lied upon to lead to an efficient equilibrium, see L. TeLsER. Economic THEORY AND THE
CoRE (1978). See also Bittlingmaver. Decreasing Average Cost and Competition: A New
Look at the Addvston Pipe Case, 25 J.L. Econ. 201 (1982); L. Telser, Genesis of the Sher-
man Act (Dec. 1982) (unpublished working paper No. 24, Center for the Study of the Ecun-
omy and the State. University of Chicago).

! Physical standards provide physical specifications for certain goods. such as screw
sizes. railroad track size, and video and audio tape sizes. See infra notes 9-14 and accompa-
nving text.

7364 U.S. 636 (19611

* For other examples in which standard setting has been alleged to exclude competitors.
see J. MoonEY. R. ScHroeDER. D. GRavsiLL & W. LOVEJOY, STANDARDS AND CERTIFICATION.
ProPosED RULE anD Starr ReporT 234-39 (1978).
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and information costs and thus enhance competition. Physical
standards can also have a substantial impact on dynamic effi-
ciency. A recent FTC investigation of standards pointed out in-
stances where innovation was likely retarded either because out-
dated standards were in force or because existing standards were
too restrictive.®

The establishment of standard and uniform operating proce-
dures, such as uniform accounting systems,'® can also be very im-
portant in achieving efficient operations. Common operating proce-
dures are especially critical for the efficient operation of a network
industry because of the great degree of coordination required for
efficient operations.

In assessing the benefits of coordination, it is important to un-
derstand how standards are set. Does any individual firm have an
incentive to contact all the other firms in the industry to set com-
mon standards? The answer is no, unless the cost of organizing all
the firms and negotiating the standards is very small. These condi-
tions are most likely to be satisfied in industries whose products do
not change rapidly over time. Unfortunately, such industries, espe-
cially if concentrated, may be prone to noncompetitive behavior,'!
so that one must be careful to insure that the setting of standards
does not become a mechanism to exclude competition from new
products. In the Radiant Burners case, for example, the Court rec-
ognized that standard setting could be an attempt to exclude com-
petition and could support an antitrust cause of action.'’*> In an
industry with continual change in product design, by contrast, it
would be much more costly to set and maintain standards. Indeed.
in an industry where technology is rapidly changing, the costs of
setting standards for newly evolving technologies may be so high as
to provide no incentive for any independent firm to contribute to
the setting of the standards, in which case it is unlikely that stan-
dards will be promulgated and followed.

Much standard setting in the United States is done under the
auspices of the American National Standards Institute (“ANSI"),

an organization of firms, trade associations, technological societies,

* See J. Mooney. R. Scuroeper, D. GraveiL & W. Lovesoy, supra note 4, at 234-39.

'® Uniform operating procedures often include management and accounting systeimns.
Uniform bills of lading, for example, were critical to the development of railroad networks.
See infra notes 55-38 and accompanying text.

'' It is easier to agree on a price for a standardized product. R. PosNeR & F. EasTER-
BROOK, ANTITRUST: Cases. Economic NoTes, aND OTHER MATERIALS 337 (2d ed. 1981).

'* 364 U.S. at 659: see supra notes 3-5 and accompanying text.
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consumer organizations, and government agencies.'* ANSI oversees
the process of setting voluntary standards covering such matters as
sizes, weights, procedures, symbols, abbreviations, and definitions.
It ensures that an appropriate degree of consensus is reached with
regard to the proposed standard.'*

'* 1 ENcycLoPEDIA OF AssocraTions 511 (D. Akey 17th ed. 1982).

'* ANSI recognizes three possible ways to develop consensus for a standard: the canvass
method, the accredited organization method, and the standards committee method. Under
the canvass method, the sponsoring organization takes a canvass or mail poll of all organiza-

tion already has a set of standards that it wants considered a8 an American national stan-
dard. Some organizations, presumably, do not bother to seek national status for their
standards.

When standards do not already exist, ANSI must use either the standards committee
method or the accredited organization method. ANSI uses the standards committee method
when more than one accredited organization is developing standards for a specific area or
when a request for standards is made to ANSI and no accredited organization is working on
it. ANSI establishes standards committees, many of which become permanent committees
with responsibility for all standards in a certain technical area. An example of this is the X-
3 standards committee, which has general jurisdiction over standards used for computets
and information processing. The standards committee acta both as a referee for various or.
ganizations developing standards for a given area and as a developer of standards itself
through the use of its technical subcommittees. The committees include representatives
from business, consumer, and general interest groups. Membership is not limited in number,

submits a membership roll to ANSI for approval.

The accredited-organization method begins by an organization applying to ANSI for
accreditation. Approval depends on the organization’s having acceptable methods for devel-
oping a consensus on a set of standards. The method of developing a consensus is usually
similar to that of the standards-committee method.

Standard setting is a complicated procedure. An area is proposed for standardization.
The matter is referred to the appropriate standards committee. The standards committee
refers the matter to various technical committees, and perhaps to planning committees, for
comment. The standards committee then decides whether to authorize the project. If the
committee decides to go ahead, the matter is again referred to a technical committee, which
begins collecting information from international standards organizations and/or other orga-
nizations on proposed standards. Successive drafts are drawn up and circulated to inter-

ting group, the International Organization for Standardization (*108™), helps to coordinate
lhg activities of over 300 international organizations. Members of the [0S include represent-
atives from the nationaj standards group of each participating nation. ANS] represents the
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B. The Need for Coordination in Network Industries

It may be particularly difficult for a network industry to
achieve efficiency without coordination. A network industry, such
as the railroad or telephone industry, is composed of many differ-
ent firms that interact with each other. We will often use the ter-
minology of “nodes” and “links” to describe networks. A node is a
point in a network where two or more links intersect. A link is a
path between nodes. Any action of a firm that affects one link in
the network can aiffect the costs of all firms using links in the net-
work. One firm’s action can create an externality that will not be
accurately reflected in a price system. That is, one firm’s actions
can create costs that it does not bear, but that other firms do.'*
The simplest way to illustrate this point is by an example concern-
ing the location of firms. Suppose there are three locations (nodes)
and three firms. Each firm must locate at one site, as each site can
accommodate only one firm. The firms ship products to each other
(forming links between the nodes) so that a change of location by
any one firm affects the costs of all the others.'* The firms produce
different products, and the firms differ in their profitability at each
site.

It is well known that a decentralized price system,!” with each
firm choosing its most profitable location, may not always achieve
the efficient allocation of firms to sites.'® The reason is that each
firm, in assessing where it should locate, ignores the effect its loca-
tion has on other firms’ transportation costs. The only way to in-
duce each firm, acting in its own interest, to locate optimally would
be to have a set of side-payment contracts among the firms that
would specify a net payment from each firm to each other firm
dependent on the network configuration.'® Because total profits are

United States in the [0S.

'* An externality occurs when an agent does not bear the full cost of his actions. For
example, pollution represents an externality when polluting firms impose the costs of poilu-
tion on society but not on themselves.

'* The change of one firm's location affects each firm's cost of shipping products be-
tween locations.

" A decentralized price system consists of prices of goods at each location. prices of
each location, and a transport cost borne by the shipper.

'* See Koopmans & Beckmann, Assignment Problems and the Location of Economic
Activities. 25 ECONOMETRICA 33 (1957).

'* See Hamilton, Indivisibilities and Interplant Transportation Cost: Do They Cause
Market Breakdown, 7 J. Urs. Econ. 31 (1980). Hamilton persuasively argues that the con-
figuration of plants around any location is the unpriced resource that causes the inetficient
allocation of firms in a decentralized price svstem, known as the Koopmans-Beckmann re-
suit. /d. at 38-40. See generaily supra note 18 and accompanying text.
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highest under the optimal allocation of firms to locations, there
necessarily exists a set of side payments that will make all firms
prefer the optimal spatial configuration. This example with three
firms involves six possible network configurations, so that a total of
eighteen contingent contracts would have to be specified correctly
to induce self-interested firms to locate optimally.?® As a network
becomes large, the side-payment contract system becomes un-
wieldy. For twenty locations the number of contingencies would be
4.6 x 10%.n

The fact that the decentralized price system alone cannot
guarantee an optimal spatial configuration and that an unreasona-
bly large number of contract contingencies is needed to overcome
this defect of the price system is not the only problem in an unco-
ordinated network industry. Even if a network industry could es-
tablish an optimal spatial configuration, it would not be able to
react properly to change. If a network must expand by one node,??
a decentralized price system will fail to provide the correct incen-
tives for the location of the new node. Each firm will want the ex-
tra node within its own territory, provided positive revenues result.
even if such a decision will lead to greater costs or lower revenues
elsewhere in the network. Because independent firms will establish
additional locations within their territory without considering the
effects such locations impose on the entire system, a network of
private firms capable of expansion has a tendency to build excess
capacity.

A special problem arises if the construction of a network en-
tails large initial costs, but the use of the network involves con-
stant or continuously declining marginal costs. For example, the
added cost of sending one more ton of freight on an existing rail-
road network, the marginal cost of shipment, may be small com-
pared to the high average fixed cost of the railroad’s plant and
equipment. In such natural monopolies, prices must exceed margi-
nal costs if firms are to break even, because firms must build and
maintain costly networks.?s Agreeing on a price for the use of each

** Three firms, 4. B. and C, could produce six different configurations: ASC. ACB.
BAC. BCA, CAB, CBA. A complete system of side contracts would require a contract be-
tween each party. The six configurations would therefore produce 18 possible contracts.

" With 20 locations, there are 20! configurations. each of which involves
((20 x 19) = 2) side contracts. 20! x ({20 x 19) = 2) = 4.6 x 10%.

* An additional station in a railroad network or an additional telephone switching fa-
cility are examples of an additional node in a network.

** In natural monopolies, marginal costs are typically below average costs. A tirm selling
at marginal cost would never recoup its full average costs. More complicated pricing
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link in the network may be difficult if the network includes in-
dependent firms which compete with each other in certain mar-
kets. Enforcing any price agreement reached may be even more
difficult because each firm has an incentive to cut its price to ob-
tain additional business as long as the price exceeds its marginal
cost.?*

Even if it were possible for firms to reach agreement and ad-
here to a pricing system with price above marginal cost, improper
incentives regarding the use and expansion of the network would
arise. Wherever price exceeds the marginal cost of using a link in
the network, each firm will have an incentive to try to obtain traf-
fic (e.g., phone calls, people, freight) over its link to gain revenue,
regardless of whether the result is inefficient overall routing. In
such a situation, firms will become concerned with developing their
own feeder traffic, realizing that they cannot rely on other firms to
provide them with traffic even if their route is the least costly one
to use.

For example, suppose that firm A feeds traffic into node X
and also has routes from X to Y and from Y to Z. The marginal
cost of using link XY is $1 and YZ is $2. Firm B only has a route
XZ whose marginal cost of use is $2.50. The facts of this example
can be represented by the following network configuration:

MC = $1.00

schemes in which the price per unit is not constant could achieve marginal cost pricing. [t is
often quite difficult to implement such schemes.

'* See R. Posner & F. EAsTERBROOK, supra note 11, at 97-98. A famous railroad cartel,
the Trans-Missourj Freight Association, attempted to solve the price-cutting problem with a
complicated scheme of rate setting and review. The entire cartel was declared illegal in
United States v. Trans-Missouri Freight Ass'n, 166 U.S. 290 (1897).
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If price is in excess of marginal cost, firm A will have an incentive
to route all of its traffic going from X to Z through its own routes
(XY, YZ) whenever the price of firm B's direct route exceeds the
cost to firm A of using its own routes. In this example, if the price
of using the XZ link is $3.50, irm A will use its own route, even
though fewer resources would be used if firm B's direct route (XZ)
were used. Recognizing this, firm B might expand network capacity
and develop its own feeder routes into point X. Inefficient routing
and inefficient network expansion are thus the result.

Further problems for network industries involve innovation.
Without coordinated action, firms in a network industry may be
unwilling to introduce new cost-saving innovations. The benefit of
a new technology at one location in a network may lower costs at
other locations by reducing congestion in the network. Where the
network is owned by several different firms, none of them will have
the correct incentives to innovate because part of the benefits of
the innovation may inure to other firms. Only a complicated set of
side payments between firms could correct the situation. Moreover,
even if the benefit inures to the innovator initially, the high degree
of interaction among firms might make it easy for other firms to"
learn of and imitate the innovation. Also, since coordination among
the inputs used in a network may be critical,*® an input innovation
may be valuable only if input suppliers to other firms in the net-
work alter their product. But telling other input suppliers how to
alter their product may reveal the innovation to these other firms. .
The fast reaction time of others might deprive the innovator of the
ability to recoup his research and development (“R&D™) invest-
ment, reducing the incentive to innovate.

Another problem with innovation arises when the innovation
is valuable only if all members of the network adopt the innova-
tion.”* Any one firm in the network could threaten to render the
innovation valueless by refusing to cooperate, and it could use the
threat to extract the profits of the innovator. Without an assurance
that firms in the network will collectively behave in their own long-
run self-interest, an innovator may have little incentive to
mnovate,

" A network may require compatible machinery in order to operate correctly, for
example.

' ** For example, development of a railroad engine that operates only on a particular rail
design would be of little value uniess all firms adopted the particular rail design.



154 The University of Chicago Law Review [50:445

C.  The Market Structure of Network Industries

If it is very costly to reach consensus among independent firms
in a networ industry on standards, routing, and expansion. then

externalities inherent in 3 network. For example, a horizontally
integrated network industry avoids the spatial configuration
problems noted above. Because the integrated firm bears all of the
costs and receives all of the benefits of a particular location deci-
sion, the firm has the incentive to locate its operations correctly.

achieve standardization of its inputs. Vertical integration com-
bined with horizontal integration might also be used to facilitate

II.  ApPLICATIONS

In this part, we illustrate many of the theoretical points made
in part I about the setting of standards and the operation of a net-
work by examining three network industries: the railroad industry,
the telephone industry, and the new electronic funds transfer
industry.

A. Railroads

The development of the railroad industry in the period 1850-
1910 illustrates the problems of an industry in which efficient pro-
duction requires coordination among producing firms. Before 1850,
there was little need for coordination among railroads. Most rail-
roads consisted of a single line connecting two points, usually two
cities. As these lines expanded, however, efficiency and safety con-
siderations spurred the coordination of geographically separate,
but contiguous, sections of track.

The first intersectional railroad, the Western, was also the first
Lo encounter problems with coordination.?” Its line connecting
Worcester and Albany, completed in 1840, consisted of three sec-

AL CHaNDLER, THE VisisLe Hawnp 96 (1977).
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tions. each of which was originally operated by the section's own
statf.? A series of accidents from this decentralized operation
culminated in a head-on collision of two passenger cars in 1841,
killing two people.? The accident prompted the centralization of
Western's operations and the creation of a common precise timeta-
ble.’® As other lines began to expand -egionally, they patterned
themselves on Western’s organization.,*

As rail systems grew, cooperation between different regional
railroads became necessary to create an efficient national overland
transportation network.3? The following discusses the railroads’ ef.
forts at cooperation, the integration of the rail industry, and the
theoretical implications of the railroads’ experiences.

1. FEarly Efforts at Cooperation. The first efforts at coordina-
tion among railroads began in the mid-1850's, when railroad execu-
tives began to hold meetings regarding freight classification, sched-
uling, and rates.’® They reached agreement on classification and
scheduling fairly easily and agreed upon a set of competing freight
rates that prevailed from 1857 until the depression of 1873.3¢ Al
though railroads expanded rapidly during this period, so did de-
mand, particularly as the integration of the rail system made rail
transportation increasingly attractive.® But as the depression’
mounted in 1873, so did financial pressures and the temptation to
cheat on rates.

In 1874, the executives of all major northern rail lines, except
one, met to set a formal rate agreement.* The other railroad, the
Baltimore and Ohio (“B&0”") declined the invitation, and when it
completed its line to Chicago it lowered its Baltimore-Chicago fees

** Each of the railroad's three operating sections was a separate division, with its own
management. The company ran three trains a day in each direction. on a single track,
through mountainous terrain. without telegraphic signals. The trains moving in opposite
directions met twelve times daily, requiring accurate coordination of schedules. /d.

* /d.

* [d. at 97.

' Id. at 98. The coordination of other lines was prompted by the volume of freight
tratfic rather than the safety concerns that prompted the Western's reforms.

" For example. in 1849, a freight shipment from Philadelphia to Chicago took nine
weeks and required at least nine transshipments. A transshipment is the transfer of freight
from one freight car to another. By 1859, coordination allowed the freight to pass in three
days and required only one transshipment. /d. at 122.

* [d. at 125

* Id. at 126.

** From 1865 to 1875 freight traffic carried by the nation's 13 major roads more than
tripled. The 1380’3 saw rai] freight trarfic double again. THE STATISTICAL History or THE
UNITED StaTES FrOM CoroniaL Times 1o THE PRESENT 727 (1976) (Series Q 280 & 283).

* A, CHaNDLER, supra note 27, at 137,
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to below the agreed-upon rate.’’ During the winter of 1873-76, the
B&O demonstrated the profitability of its independent price cut-
ting,*® and other railroads followed the B&O in lowering prices.
Soon the low rates had everybody—even the B&O—worried, and
the major rail executives met in 1877 to establish a joint executive
committee to set rates and, just as important, to apportion traffic.«°
During 1877 and 1878 there was still comparatively little adher-
ence to agreed-upon rates.! The year 1879 brought a new agree-
ment that produced calm until 1880-81.4* In 1882 a stronger pool
was formed,*® and this time money was also pooled to compensate
those lines that did not get their apportioned share of traffic, This
agreement, like its predecessors, succeeded only intermittently,*
It took the railroads longer to reach agreement concerning
physical integration than it had to reach the initial rate agree-
ments.*® In 1861, railroads used different gauges and track de-
signs,*® and it was often the case that competing lines entering the
same city did not meet.*” Much of this incompatibility was
designed to prevent other railroads from siphoning off feeder traf-
fic.*® Railroads eventually began to see the economic advantages of
linking their systems and coordinating their operations. Through-
out the 1860’s and 1870°s, numerous conventions of railroad man-
agers were held, and many trade publications were written to fos-
ter resolution of these difficulties.*® By the 1880’s the process of

" Id. at 138 P. MacAvoy, The Economic Errects or RecuraTon 45 (1965).

** P. MacAvoy, supra note 37, at 49.

** A. CHANDLER, supra note 27, at 138. New entrants also cut rates to obtain tratfic. The
Grand Trunk of Canada line, opened in 1875, entered the market with rates below the
agreed-upon rate. /d.

** Id. The presidents of the major trunk lines asked Albert Fink. who was managing a
similar system in the South, to run their new rate setting organization, the Eastern Trunk
Line Association. /d.: P. MacAvoy, supra note 37, at 51-52.

*' P. MacAvoy. supra note 37, at 52-56.

** Id. at 38, 79-91.

**Id. at 92

“ fd. at 92.95.

** Some physical integration was easy to accomplish. Railroad lines formed joint ven.
tures to build and maintain connecting bridges and intracity belt lines. A. CHanDLER, supra
note 27, at 124.

** Even by 1881, 119 ditferent patterns and 27 different weights of rail were still in use.
Fishlow. Productivity and Technological Change wn the Railroad Sector, 1840-1910, in Ovt.
PUT. EMPLOYMENT anp Proouctivity v THE UNITED STATES AFTER 1800, at 583. 633 INBER
Studies in Income and Wealth vol. 30, 1966).

‘" A. CHANDLER, supra note 27, at 122.

*Id

** [d at 130.392.
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coordination that began in the 1850’s was largely complete:® 3 raj]
shipment could finally move from one part of the country to an-
other without a single transshipment.®' Switching facilities and
belt lines had been built,’* a standard gauge was initiated in
1886,* and a standard rail design was in widespread use by the
mid-1890s.5¢

Railroad managers also established uniform operating proce-
dures. For example, on November 18, 1883, all railroads synchro-
nized their clocks.** Some of the uniform operating procedures
were spurred by outside competition. During the thirty-vear period
beginning in 1850, independent freight companies, such as Wells
Fargo, began to serve as intermediaries between railroads and cus-
tomers who desired to ship goods. These freight companies han-
dled the complicated transactions with all the different railroads.s®
This business was extremely lucrative, and the railroads naturally
wanted to obtain some of the profits. To do so, however, they
needed to establish common operating procedures to reduce the
expense of transacting with many railroads when transshipment
across different railroads was required. Two innovations were cru-
cial to accomplish this. First, a common bill of lading was intro-
duced to give details of the goods being shipped, the route over
which they were to be sent, and the charges levied.%? Second, car
account offices were established by the major companies to keep
track of other firms’ cars on their lines and their cars on other
firms’ lines.®® By the 1880’s, the railroads had little need for freight
express companies. The railroad industry had been transformed
into a small number of multi-unit enterprises, with much coordina-
tion of activities.

2. Corporate Integration and Theoretical Implications. By
the mid-1880’s most railroad executives realized that agreements
would not be sufficient to ensure railroad cooperation on expan-
sion, routing, or pricing. For the reasons presented above in the
theoretical analysis, the railroads could not rely on other railroads

“ /d. at 124.
' [d. at 123. See supra note 32.
** A. CHANDLER. supra note 27, at 124.
** Id. at 130.
Fishlow, supra note 16, at 633.
A. CHANDLER. supra note 27, at 130.
** The freight companies not onlyv expedited freight shipments, but also controlled large
fleets of freight cars. /d. at 127.28.
Y Id. at 129,
¢ Id.
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to supply them with the feeder traffic so crucial to their soivency,
Most turned to integration by building nationwide systems to cre-
ate their own through traffic. In 1887 the prohibition against rail-
road pools in the Interstate Commerce Act removed any last hope
that interfirm coordination might work.*® By 1906, the process of
horizontal consolidation had continued to the point where two-
thirds of the nation’s rails were controlled by only seven groups.®”

Railroad firms increased in size greatly during the last haif of
the nineteenth century. From 1860 to 1880, average firm size quin-
tupled;®' from 1880 to 1310, it quadrupled.®? As our theory
predicts, however, the increase in the network’s capacity was not
necessarily completed in the most efficient way. As the railroads
pursued their empire building, a great deal of overbuilding oc-
curred. In the 1880’s more miles of track were built than in any
other decade: in the 1890 more mileage was in bankruptcy than
in any other decade.®®

Consistent with our theory, the evolving coordination and in-
tegration of the nation’s rail system was accompanied by consistent
and large increases in productivity. Fishlow estimated that rrom
1839 to 1910, annual total factor productivity increases in railrcads
averaged 3.5 at a time when the aggregate factor productivity
increase in the U.S. averaged less than 1.3%.* Only part of :the
productivity advance was the result of major technological change.
Fishlow found that the gains in productivity due to four important
mechanical advances®® accounted for only half the increase in pro-
ductivity from 1870 to 1910.%¢ The other half was apparently due
to residual technological advance and economies of scale.®” [n addi-
tion to technology, the blossoming of trade associations, which
helped set standards and evaluated new technological proposals,
contributed to efficiency.®® Much of the period’s technological pro-

** See [nterstate Commerce Act. ch. 104, § 5. 24 Stat. 379, 380 (13387 rcocitied as
amended at 49 U.5.C. § 5(1) (1976)); P. MacAvov. supra note 37, at 112.

" A. CHANDLER., supra note 27, at 174.

** Fishlow. supra note 16, at 632.

" /d.

** A. CHANDLER, supra note 27, at 147.

** Fishlow, supra note 46, at 629,

* Fishlow examined the productivity effects of four important technologicai advances:
steel rails. increased €quipment capacity, air brakes, and automatic couplers. These innova-
tions subsumed a host of lesger innovations. /d. at 634.

* Id at 644.

*" Fishlow did not estimate the productivity gains resulting solely from the :ncreased
nperating efficiency of the ratlroads.

** Fishiow, SUST2 note 48. at 532.33
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gress was linked to firm size: four of the five most important rai}-
road inventions in the 1800’s*® were developed by large railroad
and the origin of the fifth is uncertain, This confirms our theore
ical expectation that vertical integration and innovation. that is,
discovering an innovation and capturing the benefits -f an innova-
tion for one's own use, are likely to go hand in hand in a network
industry.

The history of the American rail network illustrates the theory
we presented earlier. It shows that firms gradually increased in size
In an attempt to internalize the externalities associated with the
operation of a network. The initial setting of standards, though
time consuming and difficult, was accomplished without large scale
horizontal integration. The eventual horizontal integration of the
system was required to address the routing, expansion. and pricing
problems of a network. Vertical integration into R&D proved to be
the way to achieve technological advances.

It is important to remember that as long as independent firms
in a network interact, our theory predicts that there wiil exist in-
centives for inefficient network operation. One excellent iilustra‘-‘
tion is the recent case of Bangor and Aroostook Raiiroad ‘the
“B&A”] v. ICC.™* The B&A, a feeder railroad. agreed to feed its
traffic to the Canadian Pacific Line (“CP”), rather than to others.
even in cases where another rail line was the lowest cost shipper.
The CP expanded and made payments to the B&A.?? The First
Circuit ruled that the B&A’s actions violated the Interstate Com-
merce Act, which forbids diverting feeder traffic in a way that
causes inefficient network utilization.” The B&A case demon-

-t

** Based on frequency of citation in discussions of technological innovation in railroads.
Fishlow claimed that the fve most important innovations of the nineteenth century were
the use of the telegraph to control train movements (1851). the substitution of steel raiis ror
iron rails 11862), and the development of block signaling 11863), air brakes +1869). and auto-
matic couplers {1873). /d. at 632,

™ Id. The first use of air brakes is uncertain. Some authorities credit the B&O, nut
other authorities credit lesser lines. /d. at n.§1.

5374 F.2d 1096 i1st Cir.). cert. dented. 429 U.S. 837 11978).

" [d. at 1102.03.

" The Act provides that “iajll carriers subject to the provisions of this chapter
shall not . . . unduly prejudice any connecting line in the distrtbution of tratfic that is not
specifically routed by the shipper.™ 49 U.S.C. § 3(4) (1976). The court agreed with a three-
Judge district court

“that preferential solicitation when done on a ‘preconcerted’ and 'systematic’ discrimi-

natory basis . . . falls within the statutory prohibition of section 3(4) [as preferentiai

touting]. The preferential solicitation dictated by the agreement i3 without concern for

competitive benefits of s:mijar iines and without relationship to the best pussicie <er
vice to the shipper.”
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strates that the rail system hag not solved all of jts externajiiv
problems, and that coordinated action jg needed to achieve =rf.
ciency in a network industry.

B.  The Telephone Industry

The telephone industry is another example of a network,
When a long-distance call is made, the cal] is handled first by the
caller’s local phone company, then by a hierarchy of switching sta-
tions, and finally by the facilities of the receiver’s local phone com-
pany. Because the phone system is not a single firm but instead
consists of AT&T and several independent phone companies,™ ir .3
inevitable that the problems requiring interfirm cooperation wil]
arise in the telephone network. The history and problems associ-
ated with operating and planning the long-distance network hace
been extensively documented elsewhere.” Here we discuss a few
problems in the telephone industry to illustrate the difficulties un.
covered in the theoretical section.

Revenue from long-distance calls must be allocated hetween
local exchanges and long-distance companies. This sharing invoives
a complicated procedure based on the amount of capital devored g

pends on the firm’s capital devoted to handling long-distance calls.
local phone companies have an incentive to increase the amount of
equipment involved in handling long-distance calls. This incentive
was at the heart of the dispute in People’s Telephone Cooperative
v. Southwestern Bell Telephone Co.™ Long-distance calls originat-
ing in People’s territory were transmitted over General Telephone
lines to Bell. People’s constructed its own toll lines to connect di-
rectly to Bell. Bell refused to interconnect with People’s new lines.
People's charged that Bell and General Telephone had conspired,
in violation of federa) antitrust law, to prevent it from increasing
its share of capital devoted to long-distance calls and thereby pre-
vent it from increasing its long-distance revenue.”” The court
staved the antitrust claim pending exercise by the FCC of its pri-
mary jurisdiction over the matter.”® Doniphan Telephone Co. :

374 F.2d at 1103-04 {quoting Southern Pac. Ry. v. United States, 277 F. Supp. 571. 685 1D
Neb. 1967), aif'd mem , 390 U.S. 744 (1968)).

* See Lavev, Joing Network Planning 1n the Telephone Industry, 34 Frep. Cou. LS
345. 346-48 (1982}

.

399 F. Supp. 361 (ED. Tex. 1975).

T Id ar 562

U id at 28287 The FCC ordered that the Tnatter be investigated by an Adminisirative
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AT&T ™ is a similar dispute. Doniphan, an independent telephone
company, wanted to construct switching and transmission facilities
with connections to Bell at higher levels of the switching hierarchy
than was usual.®® The new equipment would have quadrupled
Doniphan’s long-distance revenues.®* The FCC denied Doniphan's
request, finding it neither desirable nor in the public interest.*?
These examples demonstrate the incentive for excess capacity in a
network that coordination could eliminate.

Perhaps the clearest instance of conflict in network planning
and operation comes from the cases involving specialized common
carriers who seek to provide their own interexchange service.??
These companies have claimed that the design and operation of
the telephone network has unfairly excluded them from competing.
Recent court and regulatory decisions have allowed these indepen-
dent interexchange companies a much greater role in the marker.
Moreover, the recent settlement of the government’s antitrust suit
against AT&T severs the link between the long-lines network and
local operating companies, and it requires local phone companies
to charge the same interconnect charge to all providers of inter-
exchange service.** Joint network planning between the long-iines
network and local phone companies will presumablyv continue, sub®
ject to antitrust law. How much scope this gives for joint planning
remains to be seen, and some inefficiencies in network planning
may result.

It may be that technological developments in interexchange
service have made inefficiencies in network planning less important
relative to the need for providing the opportunity for competition
in interexchange service. A serious problem that could arise now,
however, concerns the pricing of the local exchanges. Local regula-
tors will be faced with the problem of generating sutficient reve-

Law Judge. People's Tel. Coop.. Inc. v. Southwestern Bell Tel. Co.. 52 F.C.C 2d '13 11976

34 F.CC. 949 11962

*° [d. at 962-64.

* Id. at 961.

" [d. at 967-73.

' See. ez, MCI Telecommunications Corp. v. FCC. 580 F.2d 590 (D.C. Cir.) i Ezecunet
IDtAT&T ordered to provide interconnection), cert. dented. 439 U.S. 980 11378 MC] Tele-
communications Corp. v. FCC. 3561 F.2d 363 (D.C. Cir. 1977) (Execunet I} {FCC erred in
rejecting MCI tarih). cert deniedg, 134 U.S. 1040 (1978).

** United States v. Western Elec. Co., 1982-2 Trade Cas. (CCH) " 64.900. at 72,357
(1982) 1§ ItBY3)) *modification oi final judgment). For an anaiysis of the modification of
the final judgment. see WV Lavey & D. Carlton. Economic Goals and Remedies of the AT&T
Modified Finai Judgment ‘unpublished manuscript) ton file with The University o Chiccgo
Law Reviey forthcoming :n the Georgetoun Law -Journai)
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nues to cover the nonusage-sensitive costs of the local phone com-
panies. If local regulators attempt to charge interexchange carriers
an access charge per call that is in excess of actual marginal costs,
the interexchange carriers will be encouraged to bypass the local
exchange.®® Although bypass is still relatively rare, the use of ex.
isting bypass technology and the development of new bypass tech-
nologies would be encouraged by access charges in excess of margi-
nal cost. Moreover, since a large fraction of all interexchange usage
is concentrated among relatively few users, bypass could become a
real problem within a few years. Of course, this shift away from use
of the local exchange would not only be inefficient but would exac-
erbate the local regulator’s problems of raising enough revenue :o
cover fixed costs. It is too early to tell whether local regulators wiil
have the courage to move to more cost-justified rates, with the
financing of fixed costs coming from nonusage-sensitjve charges.
such as a flat fee for the ability to use the local exchange.’® With-
out such a policy, many of the inefficiencies in network usage we
have demonstrated could develop as users adapt their behavior to
avoid paying prices in excess of marginal costs.

~

C. Electronic Funds Transfer

The problems involved in the creation of an efficient electronic
funds transfer (“EFT”) network are analogous to those of the rail-
road industry of the nineteenth century and illustrate our theory.
EFT’s problems can be broken down into two general areas: the
creation of common standards to facilitate communication between
data networks, and the sharing of certain facilities to achieve cost
savings. These considerations are not independent of each other.

The EFT industry owes its existence to rapid technological de-
velopments. EFT systems have a wide variety of uses. EFT could
improve existing banking systems in the use of preauthorization
techniques. The payment of a worker (or stockholder or welfare
recipient) and his subsequent payment of recurrent obligations
(rent, mortgage, utility bills) can involve the time-consuming
transfer of pieces of paper between parties. Preauthorization and
electronic funds transfer can eliminate the need for transfers be-
tween parties. Bill payments can be deposited automatically. Even
if receipts are given to acknowledge the transactions, this proce-
dure would save time and paper.®?

** See supra notes 23.24 and accompanying text.

* Recent FCC rulemaking suggests that federal regulation of communications wiil
move in the direction of cost based rates. See, e.g., Access Charges: MTS and WATS Mar.
ket Structure, 48 Fed. Reg. 10.318 11983) (to be codified at 47 C.F.R. §§ 69.1- 5101,

" ARTHUR D. LitTre, Inc.. THe Cownsequences OF ELECTRONIC FUNDS TRANSFER 4
(1975).
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Another area for the use of EFT IS in automated banking ser-
vices. Many institutions already have automated tellers, which pro-
vide around-the-clock service and allow a great expansion of 3
bank’s operating area.®® Still another area for EFT utilization in.
volves point-of-sale devices, which could supplement existing cash,
check, and credit card methods of financing purchases. There are
many ways of implementing EFT in this area, ranging from on-site
verification of a customer’s check by electronic means to the imme-
diate transfer of funds from the shopper’s bank account to the
store’s account.®® This is not an exhaustive survey of possible EFT
uses, but it is indicative of the types of possible services.*

Cost considerations will spur institutions to contemplate shar-
ing network facilities. A number of banks, for example, could split
the cost of a single switching and processing facility for their auto-
matic tellers. Even the teller devices themselves could be shared:
the customer would simply identify the bank with which he
wanted to communicate.”® Point-of-sale devices might need to be
shared not only for efficiency, but because of the retailer’s reluc-
tance to have the devices of several different firms on his premises.
Finally, sharing increases the initial customer base, which might
enable certain EFT operations to become profitable more
quickly.’?

Setting common standards is obviously crucial to the success-
ful sharing of network facilities. Various procedures are needed for
the different elements of the network to communicate with each
other. There would also have to be consensus on measures for
fraud protection, error correction, secure-access identification,?s
and the provision of an audit trail to trace transactions.** This au-
dit trail is similar to the need for a common bill of lading in the

¢ [d.

* Id.

For a description of other uses in banking and payment systems, see /4. at 7274
*" See (d. at 152.33.

" Id. at 153.

** Id. at 22, 237.

AND THE PuBLIC [NTEREST 55-66, 183-94 (Final Report Oct. 1977) {hereinafter cited as Na-
TIONAL CoMMISSION].
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railroad industry.®® Coordination problems, if not encountered on a
local level, certainly would be experienced as local networks com.
bine to create regional networks and regional networks combine 1o
Create a national network.

As our theory would predict, standard setting in the rapidly
changing EFT industry was slow in developing. The delay in devel.
oping standards is the result of (1) the consensual nature of stan-
dard setting and (2) the unwillingness of manufacturer or supplier
groups to undertake the expense of determining whether a pro-
posed standard is technically feasible.*® The delay can have at least
two direct effects: it can slow the development of integrated net.
works and can freeze the technology at the lowest common
denominator.

Based on our theory, we expect that the EFT industry will
become dominated by one nationwide or perhaps several large re-
gional firms. The need for horizontal integration to facilitare stan-
dard setting is clear. We might also expect that once the network
becomes more horizontally integrated, the horizontally integrated
firms will vertically integrate into R&D.*”

Because of the potential savings from sharing network facilj-
ties, other observers have suggested that future EFT systems
might best be organized as a national public utility®® or at least as
interconnected regional utilities,*® Concern over the consolidation
of EFT networks led Congress in 1974 to establish the National
Commission on Electronic Fund Transfers.’® The Commission rec-
ommended that EFT systems should be licensed, not regulated,
with some (unspecified) amount of cooperative arrangements al-
lowed.?°! It further emphasized that antitrust law should apply in
full force to any sharing arrangements.!'** These conflicting recom-
mendations provide little guidance in determining the allowed
amount of interfirm coordination, and this uncertainty has un-
doubtedly delayed the development of EFT.

** See supra notes 35.57 and accompanying text.

™ See NationaL Commission, supra note 94, at 172.

" For a detailed analysis of EFT, as well as a slightly different viewpoint. see W. Bax-
TER, P. Coorner & K. ScoTT, ReTaiL Banking IN THE ELECTRONIC AGE (1977).

** See ARTHUR D. LitrTie, INc., supra note 87, at 153.

** See id. at 42 (best technical solution).

1% Act of Qct. 28, 1974. Pub. L. No. 93-495, §§ 201-208, 88 Stat. 1500, 1508-11 fcodified
at 12 US.C §§ 2401-2408 (1976)).

! See NaTionaL Commission, supra note 94, at 92.97.

' See id. at 97.98, See also NationaL CommissioN oN Erecrronic Funp Trawnsrers.
EFT anD THE PusLic INTEREST: A REPORT OF THE NaTionaL Commission on ELEcTRONIC
FUND TRansrers 51-52 (Feb. 1977).
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CoNcLUsION

This paper has presented a simple theory predicting the 4i%.
culties that arise when standard setting or networks are involved.
We illustrated these difficulties with examples from the rajlroad
and telephone industries and from the relatively new electronic
funds transfer industry. We argued that changes in market stryc.
ture through horizontal and vertical integration are likely to arize
in response to these difficulties. The evolution of the railroad in-
dustry provides an illustration of these changes in market stryc.
ture. The theory predicts that the relatively new electronic funds
transfer industry wil undergo similar horizontal and verticsi
integration.

It is not easy to balance the efficiency gains of coordinated ac
tion against the loss in competition that may result, but the specizi
need for coordinated action in network industries must be receg-
nized. In the early stages of development when an industr 3
evolving rapidly, coordinated action can have large pavotfs. The
loss of competition, though always a worry, is less of a WOrry ‘n j
rapidly developing industry with many potential entrants. Y-
there is no doubt that industry fear of antitrust liability can zerir4
network industries, especially in their early phases of development.
Rules of reason therefore should guide government action regara-
ing network industries to facilitate the gains of coordination.
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*1 I. INTEREST AND IDENTITY OF THE AMICI

Amici are professors at Harvard University, Stanford University, Columbia
University, the University of California, and other major universities, and
other economic scholars who teach and write on economic issues. The economic
conditions that prevail in markets such as the one before the Court in this case
are subjects of intense interest and research among academic economists. Indeed,
a number of amici have written scholarly papers addressing the application of
intellectual property protection generally, and copyright law specifically, to
"network" markets of the type at issue here. Amici do not represent either party
in this action, and offer the following views on this matter in the public
interest. [FN1] The parties have consented to the filing of this brief.

FN1. None of the amici listed in Appendix A are being compensated in any
way for the work on this brief. The signatories to this brief exercised
complete control over its editorial contents. Respondent Borland
International, Inc. helped to defray the costs of preparation of this
brief. One of the primary authors of this brief has performed a small
amount of consulting services to Borland in the past.

IT. SUMMARY OF ARGUMENT

Intellectual property policy balances increased incentives for innovation
against the harms from monopoly. Patent law confers relatively strong protection
but requires evidence of significant novelty, utility, and nonobviousness.
Copyright law does not demand so significant an innovation, but traditionally
protects only *2 "expression" for which there exists close economic substitutes.

In computer software, however, as users invest in training, the creation of
data files, and the creation of macros, all based on the interfaces of the
software they are using, and as more users adopt a particular interface, what
were initially arbitrary choices in the design of an interface may become

Copr. © West 2000 No Claim to Orig. U.S. Govt. Works
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compelling choices. Alternatives that were initially close creative substitutes
do not remain close economic substitutes. Thus, if copyright protects an
interface, it may confer substantial monopoly power and foreclose subsequent
innovation.

Such a monopoly may be an appropriate reward if the entrant's product is highly
innovative, and amici do not advocate denying protection to successful software
products. But in the case of software interfaces, the economic dynamics may
confer this reward even if the product is not highly innovative. The monopoly
power results not from the superiority of the copyright holder's creation, but
from the accretion of users' investments. Thus, amici believe that uncritical
copyright protection for interfaces in computer software is dangerous, and on
balance undesirable when these economic dynamics prevail.

*3 TII. ARGUMENT

A. Intellectual Property Policy Embodies an Economic Trade-off

1. Monopoly Power Is Generally Harmful

Economic analysis and experience alike teach that, in general, monopoly is
harmful, for a variety of reasons. A single entity that controls a market may,
through avarice or error, make inefficient choices; in consequence consumers
suffer and have no recourse. Protected from competition, the monopoly may become
wasteful. Would-be competitors and subsequent innovators may be stymied or
handicapped; in the case of a legally-protected monopoly, their competitive
efforts may be distorted to avoid infringing the monopoly. And - the classic
pricing inefficiency of monopoly - economic value is destroyed when the seller
charges prices above cost so that buyers are harmed by more than the seller
benefits.

2. Intellectual Property Policy Tolerates These Harms to a Limited Extent, in
Order to Reward Innovation

Such inefficiencies result even when the monopoly is granted for good reason,
as 1s the case for much intellectual property protection. Competition in
exploiting an invention would be much preferable to monopoly in exploiting the
same invention, for all the above reasons, among others. But we must also take
into account the incentives to invent or to create in the first place.
Especially if imitation is cheap and effective, as is the case with literal
copying of software "code," unrestrained *4 competition in exploiting a creation
may greatly reduce these incentives.

Therefore, economists see intellectual property law as embodying a trade-off:
it should aim to confer just enough reward to encourage desirable innovation
without creating unnecessary monopoly, and should protect in ways that minimize
any incidental harm caused by monopoly. Substantial monopoly power should not be
granted for creations that are not significantly innovative.

3. When (Close) Creative Alternatives Are (Close) Economic Alternatives,
Copyright Does Not Confer Harmful Monopoly Power

Patent protection requires a showing of novelty, utility and non-obviousness.
Copyright protection lacks these requirements, and therefore risks conferring
monopoly power where no substantially innovative contribution needs to be
rewarded.

In the traditional realms of copyright, such risks have perhaps not been
excessive. Since copyright traditionally protects "expressions" for which there

Copr. © West 2000 No Claim to Orig. U.S. Govt. Works
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are good alternatives, and not the underlying "idea," it does not normally
confer substantial control over the entire market: Expression generally has
substitutes in the traditionally creative sense, which will also be substitutes
in the economic sense, limiting the copyright holder's control of economic
markets.

This reassuring argument assumes that good substitutes at the time of creation
remain effective substitutes and can later compete as such. It breaks down if
initially *5 arbitrary choices, for which there are good alternatives, become
economically compelling through market dynamics.

B. Software Market Dynamics Can Turn Arbitrary Choices Into Compelling Choices

The initial design choices in a computer software interface may well be largely
arbitrary, in the sense that comparably good alternatives are available.
However, as users acquire experience in using the product, invest in learning
and in writing macros and creating files, and as more and more users adopt an
interface, those alternatives may no longer be comparably good. Thus, because of
the nature of users’' behavior in computer software markets, initially arbitrary
interface choices, for which comparably good alternatives were readily
available, can become uniquely desirable for users and therefore also for
competitors. For brevity we will say they become "compelling.” This happens
through two related economic processes that economists call "network effects"
and "user switching costs." [FN2]

FN2. The process by which these two economic forces combine to make
copyright protection over software interfaces socially harmful is spelled
out in Kenneth Baseman, Frederick Warren-Boulton and Glenn Woroch, "The
Economics of Intellectual Property Protection of Software: the Proper Role
for Copyright," Standardview 3, June 1995.

*6 1. Network Effects

The English language would look highly arbitrary from the viewpoint of a
"language designer" working with a clean slate. From such a viewpoint, there are
a plethora of alternatives, many equally good and, surely, some better. Yet, for
instance, once hundreds of millions of Americans learn the English language,
these alternatives are no longer comparable. For every user, the advantages of
learning and using the language of her community outweigh any benefits of
superior design (such as are sometimes claimed, for example, for Esperanto). The
user values, above all, the ability to communicate and "interoperate" with other
users. Through the subsequent cumulation of others' choices and learning
investments, the initially arbitrary language has become compelling: users will
favor it even if it is not particularly good.

The same forces operate in many economic markets; economists call these forces
"network effects." The classic illustration of a network effect, which is also
responsible for the name, is a telephone network: the value of phone service to
any individual depends on how many other individuals are connected. More
generally, a network effect is an economic force that makes a product more
valuable to each user, the more other users own that product or a sufficiently
compatible one. In addition to direct network effects such as the telephone
example, "indirect" network effects may be created through greater supply of

Copr. © West 2000 No Claim to Orig. U.S. Govt. Works



Page 6
1995 WL 728562

AMICUS BRIEF, U.S.S.CT.
complementary products.

*7 Network effects are important in software markets. [FN3] Users want to share
data files and programs such as macros; they want to work on machines owned by
others; they want access to a wide selection of complementary products
(including third-party manuals, consulting services, training courses, and add-
on software). Certain aspects of programs must be identical in order for users
of different programs to share these network benefits; these aspects will
predictably include "interfaces" and aspects of a program that define a
language, such as a macro language. [FN4]

FN3. The presence of network effects was accepted by the court for personal
computer operating system software in Apple Computer, Inc. v. Microsoft
Corp., 717 F. Supp. 1428, 1431 (N.D. Cal. 1989).

FN4. Amicus Brief of Computer Scientists Re Copyrightability of Computer
Languages, Lotus Development Corporation v. Borland International, Inc.,
December 1993, at 2 (J.A. 10).

2. User Switching Costs

Software users invest in complementary products and services, and in creating
files and programs. Consider two programs that incorporate different arbitrary
choices in their interfaces - choices that are equally good from the users'
point of view prior to purchase and use. Because of these different interface
specifications, the user's investments in learning, file creation, etc. are
difficult or costly to transfer from one program to the other. Even if the user
would be indifferent between the two interfaces ex ante, once she has invested
in one system, she will substantially prefer it because she would have to *8
replicate these investments in order to switch to the other. [FNJ]

FN5. As an analogy, consider the potential for introducing competition in
local telephone service. One issue in this area is whether a subscriber
should have the right to keep her telephone number if she switches to a
competing carrier. The user has "invested" by telling her friends her
number and printing it on checks and stationery, for instance. If the local
(currently regulated) monopoly telephone company had "copyright" over
subscribers' telephone numbers, she would be much more reluctant to switch
to a competing supplier. Each person's number was initially arbitrary as
far as she was concerned, but is now valuable to her.

Because of users' reluctance to switch, alternative interfaces that were
equally good at the time of initial design do not remain equal and are not equal
from the point of view of software designers who must choose an interface
specification at a later date. Consequently, a new program attempting to compete
with an established program will find that the first one's initially arbitrary
interface choices have become economically compelling.

3. Network Effects and User Switching Costs Are Important in Software and in
Spreadsheet Markets
Network effects and user switching costs are very strong in the computer

Copr. © West 2000 No Claim to Orig. U.S. Govt. Works
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software industry. Developers are keenly aware of the importance of
compatibility to users. They take pains to ensure that new versions of a
software package are compatible with earlier versions, both to minimize their
own customers' switching costs and to *9 maximize their network effects. This
lesson was convincingly driven home to Lotus when it launched the Release 2.0
version of its 1-2-3 spreadsheet that was not fully compatible with the previous
1A version. [FN6] Compatibility at the user interface is also crucial since
users do not have to learn a new set of keystrokes nor to "unlearn" keystrokes
which have become automatic. This is one reason that Borland's programs (and
most other popular spreadsheet and word processing packages) often provide a
"chameleon interface" that allows users to choose one familiar to them and avoid
learning a new one, inefficiently replicating their investments.

FN6. "Compatibility was at the top of the list [of product design issues].
We actually had an experience around compatibility with Release 2.0 which
was not totally nourishing for [Lotus], and it was after the release of
Release 2.0 and the subsequent release of 2.01 where the importance of
compatibility was firmly stamped on everyone's forehead as the single,
unifying concept that we had to manage from generation to generation of our
products."”" Deposition of Jim P. Manzi, Chief Executive Officer, Lotus
Development Corp., August 22, 1991, p. 174, J.A. 715.

In the case of spreadsheet software, it clearly became compelling for
competitors to offer compatibility with Lotus 1-2-3. [FN7] Econometric evidence
confirms that users *10 express their preference for compatibility in their
spreadsheet purchase decisions. [FN8]

FN7. It was important for Quattro to be compatible with files and macros
created with 1-2-3 so that users would not have to replicate their
investments. The Appeals Court fully appreciated the value of compatibility
to users: "Under the district court's holding, if the user wrote a macro to
shorten the time needed to perform a certain operation in Lotus 1-2-3, the
user would be unable to use that macro to shorten the time needed to
perform that same operation in another program. Rather, the user would have
to rewrite his or her macro using that other program's menu command
hierarchy. This is despite the fact that the macro is clearly the user's
own work product.”" Lotus Development Corp. v. Borland International, Inc.,
49 F.3d 807, 818 (1lst Cir. 1995), Pet. App. at 20a.

FN8. Neil Gandal, "Hedonic Price Indexes for Spreadsheets and an Empirical
Test of the Network Externalities,” RAND Journal of Economics, 25 (1994),
160-170 finds that "consumers are willing to pay a significant premium for
spreadsheets that are compatible with the Lotus platform."

To illustrate network effects and their impact on competition, consider a
computer user who wishes to buy a spreadsheet program and has narrowed his
choice to two competing spreadsheet products. The first product will give him
access to a large selection of spreadsheet data files created by others using
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that product's data format: for instance, many publicly available government
records use Lotus' data format. The second spreadsheet product has no such
installed base, but has certain superior features desired by the prospective new
user. He would prefer to buy the second product, but only if it can read the
pre-existing data files which are based on the first product's format - in other
words, only 1f it is compatible to that extent. [FN9]

FN9. Neil Gandal, "Competing Compatibility Standards and Network
Externalities in the PC Software Market," Review of Economics and
Statistics, November 1995, forthcoming, discusses these effects empirically
in spreadsheet and database markets.

*11 4. Our Usage of the Term "Interfaces" Is Defined By Economic Properties

Amici do not claim to know exactly which aspects of computer programs must be
compatible in order for the programs to remain as competitive after the build-
up of network effects and switching costs as they would be ex ante. In general,
interface specifications must be compatible for this to occur. For convenience,
therefore, we use the term "interface aspects”" to mean those choices.

C. In the Presence of Network Effects and Switching Cost Dynamics, Copyright
Protection May Confer Monopoly Power Even Absent Real Innovation

Whether or not network effects and switching costs limit competition depends
crucially on whether or not vendors have proprietary control of the interfaces.
If interfaces are public, competitors can make their products compatible, and
users will be able to choose a program on the basis of its quality and price
rather than on switching costs and installed base of users. If interfaces are
protected by copyright, the copyright holder can prevent competitors from making
their products compatible. In this way the intellectual property treatment of
interfaces crucially affects the nature of competition.

If an established seller controls network effects, a competitor must either
convince users that a new product will succeed broadly (as distinct from simply
appealing to a particular user), or else persuade them that, despite the
disadvantage in network effects, the product *12 improvement is so dramatic that
they should switch anyway. Similarly, if existing users must bear switching
costs (must replicate their private investments) in order to buy from a
competitor, the competitor operates at a disadvantage. It is well recognized in
economics and in competitive strategy that these effects provide an advantage
and an opportunity for long-term profits to an incumbent, even absent any
inherent superiority of its product. [FN10]

FN10. Michael Porter, Competitive Strateqgy, The Free Press, 1980, at 10 and
114 (and elsewhere); Marvin Lieberman and David Montgomery, "First- Mover
Advantages," Strategic Management Journal 9 (1988), 41-58; Joseph Farrell
and Garth Saloner, "Installed Base and Compatibility: Innovation, Product
Preannouncements, and Predation," American Economic Review 76 (1986),
940-955,

In this.way the established product, even if not highly innovative, may acquire
substantial monopoly control through the copyright protection of its interfaces.
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Such a result is contrary to what we understand to be the usual pattern of
copyright, which provides narrow protection by protecting only "expression" and
refusing to protect an "idea," and to the usual pattern of patent law, which
confers potentially broad control as a reward for demonstrably innovative
contributions. Those usual patterns make economic sense in terms of the
intellectual-property tradeoff described above, unlike the outcome when
copyright confers broad control with no showing of innovativeness. [FN11]

FN11. When copyright protection confers large rewards on interface
creations that are not particularly innovative, two further dynamic
inefficiencies arise. Firms may deliberately create incompatible interfaces
in the hope of being the lucky focus of network effects, but meanwhile the
market is inefficiently splintered among incompatible interfaces. And firms
may race to introduce products prematurely - an incentive that may be
partly responsible for the prevalence of "bugs” in new software releases.

*13 D. Network Effects and Switching Cost Dynamics Amplify the Harm Caused by
Monopoly

Monopoly power is likely to be particularly harmful in markets in which network
effects and user switching costs are important. As with any monopoly, above-cost
pricing will deter purchases by many potential users who value the product more
than it costs to produce. Economic efficiency is thereby harmed in any market.
But when network effects are important, there is an additional effect: those who
do buy get a less valuable product as a result of the smaller network. Thus,
where network effects are present, the ordinary pricing inefficiency of monopoly
is likely to be amplified. [FN12]

FN12. See, for instance, Joseph Farrell and Carl Shapiro, "Standard Setting
in High-Definition Television" Brookings Papers on Economic Activity, 1992,
at 41-42, and Joseph Farrell, "Arguments for Weaker Intellectual Property
Protection in Network Industries," StandardView 3, June 1995, 46-49. In
principle the monopoly right holder could adopt "penetration pricing" and
thus reward early purchasers for the benefits they provide to later users.
Under this scheme prices start low and become higher as the product becomes
established. More often, the tendency to "price skim" overwhelms any
attempt at penetration pricing. The "price skimming" strategy is to set
prices high initially to extract profits from users who value the product
highly, and then gradually reduce price over time to make sales to other
users. See Luils Cabral, David Salant and Glenn Woroch, "Monopoly Pricing
with Network Externalities," forthcoming in International Journal of
Industrial Organization.

*14 The pricing inefficiency of monopoly is not the only concern, however. In
computer software, cumulative innovation is important - developers of the next
generation of software products benefit from the breakthroughs, and try to avoid
the pitfalls, of their predecessors. Consequently, it is highly desirable that
all comers be able to build on the existing state of knowledge. [FN13] In
cumulative innovation markets, overly strong intellectual property protection
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may actually retard rather than encourage innovation; thus there may not be any
social benefits from increased incentives for innovation to weigh against the
social costs of monopoly distortions. [FN14]

FN13. See Brief Amicus Curiae of Computer Scientists, Section III B 2.

FN14. William Landes and Richard Posner, "An Economic Analysis of Copyright
Law, " Journal of Legal Studies, XVIII, June 1989, 325, 348, argue that
overprotection will reduce the number of products. Robert Merges and
Richard Nelson, "The Complex Economics of Patent Scope," Columbia Law
Review, 1990, and "On Limiting Or Encouraging Rivalry in Technical
Progress: The Effect of Patent Scope Decisions," Journal of Economic
Behavior and Organization 25 (1994), 1-24, describe how strong intellectual
property protection has retarded cumulative innovation in a number of
industries.

IV. CONCLUSION

For the reasons given above, amici believe that economic efficiency argues
strongly against uncritical protection of interface aspects of computer
software. It is economically harmful to protect, through copyright's uncritical
mechanism, an aspect of computer software that is initially arbitrary but then
becomes compelling. As *15 copyright law does not generally protect compelling
"choices," amici urge the Court to find that the initial or ex ante
arbitrariness of interface design means that it should not be granted broad
protecticn. Rather, only thcse aspects of a software program whose value, if
any, stems from their originality and quality should be protected. Those aspects
whose potential value will be due to network effects or user switching costs
should not be. On amici's understanding of the facts in this case, when Borland
introduced Quattro, it undertook the extra effort to make its product compatible
largely in order to avoid imposing switching costs on Lotus users who might
switch to Quattro and to be on an equal footing in respect of network effects.

Intellectual property protection should reward software developers for their
innovative contributions. For economic efficiency, these returns should
encourage innovators to create software products in number and quality so as to
maximize the overall well-being of users and creators jointly. This almost
certainly involves a prohibition on literal copying of code. It may also involve
protection of breoader aspects of a software product, especially if the creation
is in fact highly innovative (and we express no view here on whether Lotus'
interfaces were). This may well involve large rewards for highly innovative
products and we certainly do not advocate punishing winners. But protection of
software should not uncritically protect aspects that confer substantial
monopoly power over a significant market segment, as amici believe will be the
case if interfaces such as program *16 menu commands are automatically protected
by copyright.
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Lotus Development Corp. v. Borland Intern., Inc.

99 COPYRIGHTS AND INTELLECTUAL PROPERTY
991 Copyrights

991 (A) Nature and Subject Matter

99k3 Subjects of Copyright

99k10.4 k. Other works.

Should uncritical copyright protection not be granted for interfaces in computer
software, given that copyright protection may confer monopoly power even absent
real innovation?

Lotus Development Corp. v. Borland Intern., Inc.

99 COPYRIGHTS AND INTELLECTUAL PROPERTY
991 Copyrights

899I (A) Nature and Subject Matter

99k3 Subjects of Copyright

99k10.4 k. Other works.

Should only those aspects of computer software program whose value, if any,
stems from their originality and quality have copyright protection, while those
aspects whose potential value will be due to network effects or user switching
costs should not have copyright protection?

U.S.Amicus.Brief, 1995.
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