
Prices of long-distance phone calls have decreased dramatically. The av-
erage revenue per minute of AT&T’s switched services was reduced by 62 per-
cent between 1984 and 1996. Figure 3.3 shows the average revenue per minute
for AT&T relative to 1984 (upper line) as well as the average revenue per
minute for AT&T net of access charges relative to 1984 (lower line).11 The
FCC declared AT&T “nondominant” in the long-distance market in 1995 (FCC
1995). Most economists agree that presently the long-distance market is effec-
tively competitive.

The modified final judgment did not allow the RBOCs to provide “in-
region” long-distance phone service: that is, each RBOC was prohibited from
offering long-distance service that originated in its local area. The main rea-
sons for that restriction were to avoid three types of anticompetitive actions
by a local service monopolist that would also own a long-distance service sub-
sidiary: vertical price squeeze, price discrimination against the opponents of
the local monopolist’s long-distance subsidiary, and nonprice discrimination
against the opponents of the local monopolist’s long-distance subsidiary.

A long-distance phone call is carried by the local telephone companies of
the place it originates and the place it terminates, and only in its long-distance
part by a long-distance company. Originating access and terminating access
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FIGURE 3.1 AT&T’s Market Share of Interstate Minutes, 1984 to 1998,
at Three-Month Intervals



are provided by local-exchange carriers to long-distance companies and are es-
sential bottleneck inputs for long-distance service. A local-exchange monop-
olist sets a per minute originating fee (a) paid by all long-distance companies
for calls originating from its region. Origination and termination fees are ap-
proved by the state public utility commission.12 If the local-exchange monop-
olist also provides long-distance service, it can influence the maximum price
per minute (p) that an independent long-distance company can charge. Thus a
local-exchange monopolist that has vertically integrated in long-distance ser-
vice can control the gross revenue per minute (p − a) of its long-distance rivals.
By setting its long-distance price and influencing the access charge, the verti-
cally integrated local-exchange monopolist can squeeze or even make nega-
tive the gross per minute revenue (p − a) of the long-distance rivals so that they
are marginalized or even driven out of business. This is called a “vertical price
squeeze.” A local-exchange monopolist with a long-distance subsidiary can
also use price and nonprice discrimination against long-distance competitors
to disadvantage them (see Economides 2003; Economides, Lopomo, and
Woroch 1996; Economides and White 1995; Faulhaber 2004). Thus to insu-
late long-distance competition from leveraging in the long-distance market of
the RBOC monopoly power in the local exchange and to protect the public
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interest, the 1984 modified final judgment restricted the RBOCs from provid-
ing in-region long-distance service.13

Local telephone companies that came out of the Bell System (RBOCs)
actively petitioned the U.S. Congress to be allowed to enter the long-distance
market. To a large extent in response to this pressure, Congress passed the
Telecommunications Act of 1996. The great success of competition in long
distance allowed Congress to appear balanced in the Telecommunications Act
of 1996 by establishing competition in local telephony while allowing RBOCs
into long distance after they had met certain conditions. However, the transi-
tion of local markets to effective competition will not be as easy or as quick
as it was in the long-distance markets. This is because of the nature of the
product and the associated economics.

Many telecommunications companies are presently trying to be in as
many markets as possible so that they can bundle the various products. Com-
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TABLE 3.1 FCC Approval of Local-Exchange Carriers into the 
Long-Distance Market, 1997 to 2003

State Filed by Status Date Filed Date Resolved

Arizona Qwest Approved September 4, 2003 December 3, 2003
Illinois, Indiana, SBC Approved July 17, 2003 October 15, 2003

Ohio, Wisconsin
Michigan SBC Approved June 19, 2003 Due by 

September 17, 2003
Minnesota Qwest Approved February 28, 2003 June 26, 2003
Michigan SBC Withdrawn January 15, 2003 April 16, 2003
New Mexico, Qwest Approved January 15, 2003 April 15, 2003

Oregon,
South Dakota

Nevada SBC Approved January 14, 2003 April 14, 2003
District of Columbia, Verizon Approved December 18, 2002 March 19, 2003

Maryland,
West Virginia

Colorado, Idaho, Qwest Approved September 30, 2002 December 23, 2002
Iowa, Montana, 
Nebraska,
North Dakota, 
Utah, Washington,
Wyoming

California SBC Approved September 20, 2002 December 19, 2002
Florida, Tennessee BellSouth Approved September 20, 2002 December 19, 2002
Virginia Verizon Approved August 1, 2002 October 30, 2002
Montana, Utah, Qwest Withdrawn July 12, 2002 September 10, 2002

Washington,
Wyoming

New Hampshire, Verizon Approved June 27, 2002 September 25, 2002
Delaware

Alabama, Kentucky, BellSouth Approved June 20, 2002 September 18, 2002
Mississippi,
North Carolina, 
South Carolina

Colorado, Idaho, Qwest Withdrawn June 13, 2002 September 10, 2002
Iowa, Nebraska, 
North Dakota

New Jersey Verizon Approved March 26, 2002 June 24, 2002
Maine Verizon Approved March 21, 2002 June 19, 2002
Georgia, Louisiana BellSouth Approved February 14, 2002 May 15, 2002
Vermont Verizon Approved January 17, 2002 April 17, 2002
New Jersey Verizon Withdrawn December 20, 2001 March 20, 2002
Rhode Island Verizon Approved November 26, 2001 February 24, 2002
Georgia, Louisiana BellSouth Withdrawn October 2, 2001 December 20, 2001
Arkansas, Missouri SBC Approved August 20, 2001 November 16, 2001
Pennsylvania Verizon Approved June 21, 2001 September 19, 2001
Connecticut Verizon Approved April 23, 2001 July 20, 2001

(Table continues on p. 64.)
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TABLE 3.1 Continued

State Filed by Status Date Filed Date Resolved

Missouri SBC Withdrawn April 4, 2001 June 7, 2001
Massachusetts Verizon Approved January 16, 2001 April 16, 2001
Kansas, Oklahoma SBC Approved October 26, 2000 January 22, 2001
Massachusetts Verizon Withdrawn September 22, 2000 December 18, 2000
Texas SBC Approved April 5, 2000 June 30, 2000
Texas SBC Withdrawn January 10, 2000 April 5, 2000
New York Verizon Approved September 29, 1999 December 22, 1999
Louisiana BellSouth Denied July 9, 1998 October 13, 1998
Louisiana BellSouth Denied November 6, 1997 February 4, 1998
South Carolina BellSouth Denied September 30, 1997 December 24, 1997
Michigan Ameritech Denied May 21, 1997 August 19, 1997
Oklahoma SBC Denied April 11, 1997 June 26, 1997
Michigan Ameritech Withdrawn January 2, 1997 February 11, 1997

Source: FCC (2003c).

and certain other services were set at artificially high levels to provide implicit
subsidies to support the objective of universal service.

The historical method of promoting subscribership raised subsidies through
taxing of traffic-sensitive services through the imposition of the federal, and in
some cases state, common carrier line charges and was based on implicit and
hidden subsidies. The historical method of raising subsidies for universal ser-
vice compares poorly with the economically efficient method for a number of
reasons. First, the historical subsidy is not explicit. Therefore, it is unclear who
is subsidizing whom. For example, in the traditional regime, a rural customer
who makes a significant number of toll calls in a high-cost area may not be sub-
sidized in net terms. Second, the traditional mechanism is not targeted to those
subscribers who require the subsidy. Instead, the local-exchange carrier receives
the subsidy for serving all consumers regardless of their ability to pay the full
cost, even if they live in an area where costs do not exceed revenues. Third, the
burden of universal service is borne by inter- and intra-LATA toll users, rather
than being funded broadly, thereby introducing inefficiencies in the provision
of those services. Fourth, the traditional system is not competitively neutral be-
cause the benefits of the current system inure only to the incumbent local-
exchange carrier and not to any of their potential competitors. This system not
only inhibits the introduction of competition in the local exchange (because the
subsidies flow to the incumbent local-exchange carrier instead of to the car-
rier chosen by the consumer) but also may bestow unwarranted benefits on the
incumbent local-exchange carrier to the extent the subsidies are inflated above
amounts necessary to provide basic universal service at cost.

The 1996 act introduced fundamental changes in the structure of tele-
communications markets in the United States. The most important thrust of



mediation by third parties.7 Most transactions, especially in developed econ-
omies, involve noncash payments instruments like checks or credit card re-
ceipts. Unlike cash, they represent payment orders directing intermediaries to
transfer good funds to each party’s transactions account.8

The use of noncash instruments in the payments process typically in-
volves several steps referred to as clearing and settlement. The former corre-
sponds to the transmission of the payment order to the buyer’s intermediary,
its verification and approval, and the calculation of interbank payment obliga-
tions. Settlement involves the reverse delivery of funds to the seller’s interme-
diary and the crediting and debiting of the party’s account.9 Each step, in turn,
corresponds to distinct services supplied by payments intermediaries (Juncker,
Summers, and Young 1991; CBO 1996, 3–4; Bank of Canada 1997, 12–21).

Consider the familiar case of a check transaction that transfers deposits
through the banking system (see figure 5.1). Banks furnish individual and
business customers with access to this payments system through deposits
lodged in transactions accounts. Bank customers make and receive payments
by writing and depositing checks (steps 1 and 2).10 Another layer of interme-
diaries supply banks with the remaining services, which effectively knit them
into a system. The payee’s bank forwards the check to a clearing institution
(step 3)—a correspondent or clearinghouse—which transmits the item phys-
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TABLE 5.1 The Fed in the Check-Clearing Market, 1996 and 2000

1996 2000

Volume Share of Volume Share of Value Share of 
(Billions of Volume (Billions of Volume (Trillions of Value 

Clearing System Checks) (Percentage) Checks) (Percentage) U.S. Dollars) (Percentage)

Federal Reserve 16 35 to 37% 17.223 50.1% $14.625 49.4%
Private clearinghouse 10 to 11 23 to 24 10.002 29.1 8.318 28.1
Direct presentment 6 14
Correspondent 10 to 11 23 to 24
Bankers’ bank Less than 1 1
Third-party provider Less than 1 1
Same-day settlement 4.779 13.9 3.881 13.1
Other 2.402 7.0 2.785 9.4

Source: Data from FRS (1998, 14; 2002, 31–32).
Note: Same-day settlement refers to checks presented directly to banks for collection before 8:00 a.m. and so eligible for collection or settlement on the same day.



TABLE 5.2 Federal Reserve Bank’s Share of the Clearing and Settlement Markets, Various Years

1980 1985 1990 1995 2000

Transactions Value Transactions Value Transactions Value Transactions Value Transactions Value 
(Millions) (Billions) (Millions) (Billions) (Millions) (Billions) (Millions) (Billions) (Millions) (Billions)

Settlement Services
Large-value

funds transfers
CHIPS 13.2 $35,300.0 24.9 $78,400.0 37.3 $222,100.0 51.0 $310,021.2 59.8 $292,147.1
Fedwire 25.8 $49,700.0 45.0 $109,100.0 62.6 $199,100.0 75.9 $222,954.1 108.3 $379,756.4
Fed’s share 66.2 58.5 64.4 58.2 62.7 47.3 59.8 41.8 64.4 56.5

(percentage)
Government and 

related
securities
DTC n.a. n.a. n.a. $300.0 72.6 $13,900.0 119.0 $41,000.0 230.3 $116,400.0
Fedwire n.a. n.a. 7.7 $74,200.0 10.9 $99,900.0 12.8 $149,800.0 13.6 $188,100.0
Fed’s share 99.6 13.1 87.8 9.7 78.5 5.6 61.8

(percentage)
Clearing Services

Check
transactions
Miscellaneous 9,992.5 $10,000.0 16,802.8 $21,800.0 19,944.0 n.a. 28,145.0 n.a. 17,413.0 n.a.

private
Federal 15,599.7 $9,400.0 16,687.0 $10,100.0 19,307.0 $13,154.0 16,128.0 $12,083.0 17,486.0 $14,161.9

Reserve
Fed’s share 61.0 48.5 49.8 31.7 49.2 36.4 50.1 

(percentage)
ACH transactions

Private n.a. n.a. n.a. n.a. n.a. n.a. 249.7 $1,095.2 532.4 $2,417.3
Federal 227.0 $300.0 585.0 $2,100.0 1,427.0 $4,661.0 2,645.0 $8,934.8 5,152.2 $14,024.4 

Reserve
Fed’s share 91.4 89.1 90.6 85.3 

(percentage)

Sources: Data for 1980 and 1985 from Summers and Gilbert (1996, 12–13); for the remaining years, BIS (2002).
Notes: Checks exclude “on-us” transactions and so record only interbank transactions through clearinghouses, correspondents, and direct presentment.



smaller, more rural banks (such as the New Orleans and Helena clearinghouse
districts) but is less than 30 percent in metropolitan districts around Chicago,
New York, and Los Angeles.

The Fed as Standards Coordinator and
Clearinghouse of Last Resort
In reviewing the role of the Fed in the payments system, Paul Connolly and
Robert Eisenmenger (2000) focus on the development and diffusion of vital
innovations that have greatly reduced the time and cost in clearing noncash
retail payments. In the case of checks, the list ranges from magnetic-ink char-
acter recognition to digital imaging technologies. It has also fostered the de-
velopment and diffusion of check substitutes like ACH transactions.

All of these examples fall under the general rubric of standards setting,
in which a central authority coordinates the operational and technical stan-
dards of payments intermediaries to ensure their mutual compatibility (see
Kindleberger 1983; Farrell and Saloner 1985; Katz and Shapiro 1985; David
and Greenstein 1990). The Fed’s intervention in the check-clearing and ACH
markets nicely illustrates both types of standards coordination. In both cases,
the Fed filled in the gaps left by private banks and so forged a truly national
bank–based payments system.

The Fed entered the check-clearing market to displace the myriad private
correspondent relations that orchestrated the clearing and collection of non-
local checks under the post–Civil War national banking system. According to
contemporary reformers, the latter patchwork arrangement was plagued by er-
ratic if not inefficient practices. They frequently cited the circuitous routing
of checks and nonpar settlement, which literally diminished the value of
checks as means of payment, at least to sellers or their banks.41 Additionally,
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TABLE 5.3 Federal Reserve Bank’s Share of Funds Transfers, 1996
(Percentage)

Check Payments ACH Payments

Bank Size Collecting Paying Origination Receipt

Ten largest bank holding companies 16 11 30.4 11.5
Next ninety largest bank holding 30 20 45.0 20.1 

companies
All other depository institutions 54 69 24.6 68.4

Source: Data from FRS (1998, 14, 27).
Notes: Collecting banks are the banks presenting checks to the Fed clearinghouse for collection. Origina-
tion and receipt banks are those that originate and receive the ACH payment.



Table 5.4 documents the timing and extent of the New York Clearing
House (NYCH) intervention in five of the six major financial crises or panics
between the Civil War and the establishment in 1914 of the Federal Reserve
System.52 The NYCH authorized loan certificates in each instance, but with
varying degrees of effectiveness in curbing systemic disruptions to the pay-
ments system.53 Significantly, its successes came earlier in the period, and its
failures, later.
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TABLE 5.4 National Bank Panics, 1873 to 1914

1873 1884 1890 1893 1907 1914

Panic onset September 18 May 6 November 10 May 1 October 21 July 31
Issue of September 22 May 15 November 12 June 21 October 26 August 3

clearinghouse
loan certificates 
in New York City

Aggregate loan $26.6 $24.9 $16.6 $41.5 $101.1 
certificate issue, 
New York 
Clearing House 
(millions)

Maximum amount $22.4 $21.9 $15.2 $38.3 $88.4 
outstanding
(millions)

Bank reserves of $57.1a n.a. $95.6b $121.0c $261.4d

New York 
Clearing House 
members
(millions)

Ratio of maximum 39.2% n.a. 15.9% 31.7% 33.8%
certificates issued
to reserves 
(percentage)

Loan certificate n.a. n.a. n.a. $69.1 $238.1 $212 
issue nationwide 
(millions)

Restriction of cash September 24 August 3 October 26 
payments in 
New York City

Resumption of cash November 1 September 2 January 1 
payments in 
New York City

Sources: Data from Andrew (1908, 507); Sprague (1910, 34, 145, 163, 261–62, 432–33); Roberds (1995); Wicker
(2000, 9, 121).
aOn September 15, 1873.
bOn November 8, 1890.
cOn May 6, 1893.
dOn October 19, 1907.



Sources of Concern
Perhaps the most widely cited evidence that American schools are in need of
significant reform are studies showing that American students score lower
than students in many other countries on comparable tests of math and sci-
ence, as illustrated in table 6.1. Eighth-grade students in the United States
scored significantly below the cross-national mean on the Third International
Mathematics and Science Study tests taken by students in many Organiza-
tion for Economic Cooperation and Development countries in 1999. These
score differentials, which date back to the first international test score com-
parisons of the 1960s, appear to reflect differences in the skills and knowl-
edge of eighth graders in different countries rather than anomalies of sample
design.

To the authors of “A Nation at Risk,” the lagging test score performance
was an indication of a serious public problem. In the words of the report,

Knowledge, learning, information, and skilled intelligence are the new raw
materials of international commerce and are today spreading throughout the
world as vigorously as miracle drugs, synthetic fertilizers, and blue jeans did
earlier. If only to keep and improve on the slim competitive edge we still retain
in world markets, we must dedicate ourselves to the reform of our educational
system for the benefit of all—old and young alike, affluent and poor, majority
and minority. Learning is the indispensable investment required for success in
the “information age” we are entering. (National Commission on Excellence in
Education 1983, 7)
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TABLE 6.1 Eighth-Grade Mean Scale Scores on the Third 
International Math and Science Study, 1999 by Country

Mathematics Science

Korea 587 549
Japan 579 550
Belgium 558 535
Netherlands 540 545
Hungary 532 552
Canada 531 533
Australia 525 540
Czech Republic 520 539
United States 502 515
England 496 538
New Zealand 491 510
Italy 485 498

Country mean 529 534

Source: Data from Centre for Educational Research and Innovation (2001, 309, chart F1.2).



The dimensions of the problem were not seen as just economic:

Our concern, however, goes well beyond matters such as industry and com-
merce. It also includes the intellectual, moral, and spiritual strengths of our peo-
ple which knit together the very fabric of our society. The people of the United
States need to know that individuals in our society who do not possess the lev-
els of skill, literacy, and training essential to this new era will be effectively dis-
enfranchised, not simply from the material rewards that accompany competent
performance, but also from the chance to participate fully in our national life.
A high level of shared education is essential to a free, democratic society and
to the fostering of a common culture, especially in a country that prides itself
on pluralism and individual freedom. (National Commission on Excellence in
Education 1983, 7)

Of special concern is the enormous overrepresentation of students of
color in this “disenfranchised” group. The National Assessment of Educa-
tional Progress, often referred to as the “nation’s report card,” shows that in
the year 2000 as many as 69 percent of African American high school seniors
and 56 percent of Hispanic seventeen-year-olds (compared with 26 percent of
non-Hispanic white students) were unable to demonstrate basic mathematical
skills (National Center for Education Statistics 2001). Students of color are
also much more likely than non-Hispanic white students to drop out of Amer-
ican schools before graduation. This is especially true in large urban school
districts that serve almost exclusively students of color. Many urban high
schools have dropout rates exceeding 50 percent (Balfanz and Legters 2001).
As the earnings figures in table 6.2 attest, school dropouts face dismal eco-
nomic prospects.

The relatively low cognitive skills of students of color and their relatively
high dropout rates pose alarming equity concerns. The primary ethical defense
of an economic system in which labor market earnings determine family in-
comes is that all Americans are entitled to a free public education that effec-
tively develops their skills and talents. This commitment is explicit in the
constitutions of most states. Yet the evidence from the National Assessment
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TABLE 6.2 Median Annual Earnings for Americans Aged 
Twenty-Five Years and Older, 2000, by 
Educational Attainment (Dollars)

Less than High School High School Four-Year 
Ninth Grade Dropout Graduate College Graduate

Males 17,658 21,365 30,665 50,441
Females 11,370 12,736 18,393 32,163

Source: Data from U.S. Bureau of the Census (2001).



cycle associated with Internet commercialization during the period is reminis-
cent of the “swarming” of entrepreneurs described by Joseph Schumpeter
(1932) in The Theory of Economic Development. Although the sharp decline
in the share prices of most Internet-based start-ups that began in 2000 signaled
the end of the investment euphoria, these large investments in commercial ap-
plications of the Internet will have economic effects for years to come.

Sources of Innovation
Throughout its history, the development of the Internet and its underlying
technologies has drawn on the investment funds and innovative energies of
the public and private sectors. Public funds supported the development of
many of the technological advances that fueled the Internet’s early develop-
ment. The decision by DARPA, a leading source of public R&D funding for
computer-networking technologies during this period, to place many of these
contributions, such as TCP/IP, e-mail, and FTP, in the public domain and en-
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FIGURE 10.1 Venture Capital Investment in Information
Technology and Health Care, 1995 to 2002

Source: Data from Pricewaterhouse Coopers (2003).
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cations services and infrastructure for large clients. Competition lowered
prices for leased lines, which were used within the academic and commercial
networking community to connect local area networks to “interexchange”
points, linking them to long-haul carriers and to one another. Commercial
ISPs relied on low-cost leased lines in creating the commercial Internet ex-
change in 1991, underscoring the importance of low-cost access to the
telecommunications network as a key factor in the rapid adoption of Internet
applications by enterprises and households.

The importance of low-cost infrastructure access and the early U.S. com-
mitment to telecommunications deregulation is apparent in figure 10.2, which
illustrates the relationship between the price of Internet access and Internet pen-
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FIGURE 10.2 Access Charges and Internet Penetration in 
OECD Countries, 1998
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preserving a common standard for HTML (Cusumano and Yoffie 1998). Since
then, the consortium has continued to develop and support a set of technical
specifications for the Web’s software infrastructure that promote openness,
interoperability, and a smooth evolution for the HTML standard.

The changing composition of the IETF is another indicator of the diffi-
cult task faced by Internet self-governance institutions in an increasingly com-
mercial environment. The data in figure 10.3 illustrate the growth of private-
sector participation in the IETF during the 1991 to 2004 period by tracing the
growing percentage of emails sent to IETF Working Group discussion lists
from participants with a top-level domain of “.net” or “.com.” Commercial
participation in IETF email discussions, a reflection of the changing compo-
sition of the networking research community, grew from about 57 percent of
the messages in early 1993 to a September 2001 peak of 79.5 percent, declin-
ing (in the wake of the collapse of the “dot-com” bubble) to 73.7 percent by
June 2004.30 The growing economic stakes associated with IETF decisions in-
dicated by the changing affiliations of participants in these debates are re-
flected in the intensified struggles within the IETF over internal rules and

THE LIMITS OF MARKET ORGANIZATION

280

FIGURE 10.3 Privatization of the IETF, 1991 to 2004
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