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On January 1, 1999, (he European System of Central Banks 
(ESCB) began conducting monetary policy for eleven of the fifteen 
nations of the European Union, formally creating an economic and 
monetary union. The ESCB is governed by the decision-making 
bodies of the European Central Bank (EeB) and manages Europe's 
new currency, the cum. The stnlcture of the Esell is in many ways 
similar to that of the Federa l Reserve System, with lhe [eB playing 
a role similar to that of the Board of Governors aod the various 
national central banks occupying positions flOt unlike those of the 
regional Reserve Banks. 

In this article, Mark Wynne compares the (\vo central banks, 
dra\ving on the insighls of economic thea!)' to shed light on how 
moneta!)' policy is likely to be made in Europe under moneta!), 
union. He documents twO key differences between the ESCB and 
the Federal Reserve System. First, the ESCB has a much stronger 
price stability mandate. Second, power is much more diffusely dis­
tributed in the ESCB. The strong mandate for price stability will 
enhance the euro's credibility. But the diffuse power structure may 
make it difficult to resolve conflicts, wh ich will undermine credibil­
ity. The moneta!), un ion 's fate depends on which of these two fea­
tures of the moneta!), policy process dominates. 

Traditionally, economists ofTer three broad rationales for gov­
ernment participation in education-market failure, externalities, 
and altruism. In this article, Lori Taylor describes the three mtio­
nales, discusses the economic evidence in their support, and exam­
ines their major implications for the role of government in prima!)' 
and seconda!)' education. She concl udes that there is a significant 
public interest in education. However, the government's role is 
clearly a subordinate one; fami lies should remain the primary edu­
cational decision makers-and the prima!)' educational fina nciers. 
Finally, her analYSis of the economic evidence suggests that while 
government has an interest in ensuring that schools produce desir­
able socia l outcomes, it does not necessarily have a role in provid­
ing educational services or in regulating the way in which private 
schools provide such services. 
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In the early hours of May 3, 1998, the lead-
ers of the European Union (EU) took the most
significant step toward European integration
since the signing of the Treaty of Rome in 1957.
In giving the green light to the economic and
monetary union (EMU) of eleven of the fifteen
EU members—the EU11—they took another
major step toward a more unified Europe.1 This
latest development culminates a process of
European integration that began shortly after
World War II and that may one day lead to a
Europe as politically and economically inte-
grated as the United States is today. The sub-
stance of monetary union is that the countries in
EMU no longer have distinct national curren-
cies. A new currency—the euro—has replaced
them, and monetary policy for the EU11 is no
longer determined by their national central
banks but by the European System of Central
Banks (ESCB). (See Glossary, page 4.)

The unprecedented monetary union of
such a large and disparate group of sovereign
nations will pose enormous challenges to the
ESCB, which consists of the recently established
European Central Bank (ECB) and the national
central banks (NCBs) of EU members. The ECB
commenced operations on June 1, 1998, and
assumed responsibility for the conduct of mone-
tary policy for the euro area on January 1, 1999.
The euro has replaced the national currencies of
the EU11, and in 2002 the notes and coins that
currently circulate in these countries will cease
to be legal tender.2

The ESCB is conducting monetary policy
on a continental scale. Table 1 presents com-
parative statistics for the United States, the EU,
the EU11, and Japan. In terms of population and
aggregate output, the EU11 is comparable to the
United States. Should EMU eventually incorpo-
rate all fifteen members of the EU, its economic
weight would significantly exceed that of the
United States. Table 1 also compares the recent
economic performance of the four groups. The
most significant difference is the much poorer
employment performance of the EU, whose
unemployment rate is more than twice that of
the United States. The consensus among econo-
mists is that the bulk of this unemployment is
structural rather than cyclical and reflects the
greater rigidity of Europe’s labor market insti-
tutions.3

The extent to which the euro can credibly
challenge the U.S. dollar’s primacy in global
finance will depend largely on the ECB’s suc-
cess in maintaining the euro’s purchasing power
and making it attractive to international in-
vestors. The structure of the ESCB is similar in
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many ways to that of another central bank
charged with conducting monetary policy on a
continental scale—the Federal Reserve System.
In this article, I review the structure of the new
central bank, sketching out key similarities to and
differences from the Federal Reserve.

THE ROAD TO EMU

EMU is the latest step in the move toward
greater economic (and political) integration in
Europe that began with the establishment of the
European Payments Union in 1950. That entity
was little more than a technical device to facili-
tate the reconstruction of Europe following the
devastation of World War II. But it can also be
seen as the first manifestation of the political
will to forge closer bonds between the wartime
belligerents so as to preclude future conflict. A
more substantive step was taken in 1951 with
the formation of the European Coal and Steel
Community, which created a common market for
these commodities involving Germany, France,
Italy, and the Benelux countries (Belgium,
Netherlands, and Luxembourg). This entity was
supposed to be accompanied by stronger polit-
ical and military ties (including the creation of a
European army), but concerns about loss of
national sovereignty led to abandonment of
these plans. Instead, the emphasis shifted to
greater integration on the economic front, and
in 1957 the Treaty of Rome created the Euro-
pean Economic Community (EEC), or Common
Market. Coordination of economic policies was
always seen as integral to the success of the
Common Market, and in 1964 the Committee 
of Governors of the central banks of the Euro-
pean Community (EC) was formed to coordi-
nate monetary policies. The central banks of
Europe have had varying degrees of success
coordinating their monetary policies over the
past three decades.4

Monetary union of EC members was pro-
posed in 1970 in the Werner Report. While this
report envisioned a monetary union by 1980,
two key international developments derailed
the plan. The first was the breakdown of the
Bretton Woods system of fixed exchange rates
in August 1971; the second was the 1973 oil 
crisis. The EC responded to the exchange rate
turbulence that followed both events with a sys-
tem of quasi-fixed exchange rates, the so-called
snake, but this rapidly collapsed to an arrange-
ment involving only a few members. The sec-
ond attempt to fix exchange rates, the European
Monetary System, was established in 1979. It
proved more durable, although it, too, experi-

enced a number of major and minor crises. By
the mid-1980s the EC had expanded to twelve
members, and in 1989, renewed interest in a
formal monetary union resulted in the Delors
Report.

The Delors Report laid out the basic plan
and timetable for monetary union that has been
followed since the early 1990s. The proposals in
the report were incorporated into the Treaty on
European Union, which was agreed upon at a
meeting of the European Council in Maastricht,
Netherlands, in December 1991 and signed 
in February 1992. This agreement, commonly
known as the Maastricht Treaty, was the most
comprehensive change in the basic law of the
European Community since the Treaty of Rome.
It established the institutional framework for
monetary policy under EMU, a timetable for 
the creation of a monetary union, and the cri-
teria for countries’ participation. Many academic
economists and others have questioned the wis-
dom of a monetary union between such dis-
parate countries, but the debate became moot
with the decision to proceed.5 However, the
points made by the critics of monetary union
indicate where stresses may arise in the future
and the kind of challenges the ECB may face.

INSTITUTIONAL STRUCTURES

The Maastricht Treaty established the insti-
tutional arrangements for the conduct of mone-
tary policy under EMU. The treaty provides for
the formation of the ESCB, which in many ways
is indirectly modeled on the Federal Reserve
System.6 At the top of the ESCB is the Frankfurt-
based ECB, which has a role similar to that of
the Federal Reserve’s Board of Governors. The
various national central banks play a role simi-
lar to that of the regional Federal Reserve Banks.

Table 1
Comparative Statistics on the U.S., EU, EU11, and Japan

U.S. EU EU11 Japan

Population 263 million 373 million 290 million 126 million

GDP (current $6.955 trillion $8.497 trillion $6.809 trillion $5.217 trillion
dollars)

GDP (constant $6.149 trillion $7.203 trillion $5.721 trillion $3.168 trillion
dollars)

GDP growth 3.8 percent 2.6 percent 2.4 percent .9 percent

Inflation rate 2.3 percent 1.9 percent 1.7 percent 1.7 percent

Unemployment 4.9 percent 11.1 percent 11.7 percent 3.4 percent
rate

SOURCES: Population and GDP for 1995: United Nations (1997). GDP growth, inflation, and
unemployment for 1997: OECD Economic Outlook and OECD Main Economic
Indicators.
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Monetary policy decisions are made by the
Governing Council of the ECB, which consists of
the Executive Board of the ECB and the gov-
ernors of the participating countries’ central
banks. The Executive Board consists of the
president and vice president of the ECB and
four other members. The president of the ECB
chairs the Governing Council, in essence occu-
pying a position similar to that of the chairman
of the Fed’s Board of Governors. Under the
Maastricht Treaty, the Governing Council is
responsible for formulating monetary policy for
the single-currency area, while the Executive
Board is responsible for implementing mone-

tary policy.7 Executive Board members are
appointed for nonrenewable eight-year terms,
shorter than the fourteen-year terms of Federal
Reserve Governors but the same as the terms 
of members of the Directorate of Deutsche
Bundesbank.

RELATIONSHIP OF THE ECB AND NCBS

While there are many similarities in the
structures of the ESCB and the Federal Reserve
System, there are also important differences.
The Executive Board of the ECB will be in a
permanent minority on the Governing Council,
whereas the Board of Governors has a perma-
nent majority on the Federal Open Market
Committee (FOMC). All NCB governors have a
vote in all policy decisions of the Governing
Council, whereas with a single exception, Re-
serve Bank presidents participate in FOMC
votes every two or three years, depending on
which Bank they represent. Indeed, the rela-
tionship of the ECB and the NCBs probably
bears a closer resemblance to the relationship of
the Board of Governors and the Reserve Banks
in the early years of the Federal Reserve System
than to the situation today. For its first twenty
years, power was more diffuse in the Federal
Reserve System than it is now. Some critics have
argued that this diffuse distribution of power
and the struggle for hegemony contributed to
the Fed’s inability to deal with the Great Depres-
sion (see in particular Friedman and Schwartz
1963).8

Friedman and Schwartz (1963) contend
that the distribution of power in the Federal
Reserve System was a key contributor to the
“ineptness” of monetary policy during the De-
pression. In the 1920s, the institutional structure
did not present a problem as long as all regional
Reserve Banks and the Board were willing to
accept the leadership of the governor of the
New York Bank, Benjamin Strong. But with
Strong’s departure in 1928, the structure became
unworkable. The other Reserve Banks were no
longer willing to accept the domination of the
New York Bank, and the Board was not in a
position to impose its will on the System.
Friedman and Schwartz argue that the Board’s
weak position was due to the fact that it had not
played a leadership role in the System in the
1920s but had instead functioned primarily as a
supervisory and review body.

The distribution of power in the ESCB dif-
fers from that in the Federal Reserve System in
other important respects as well. For example,
the Board of Governors exercises a lot more

Glossary

European Economic Community (EEC): Also known as the Common Market,
established by the Treaty of Rome in 1957.

European Monetary Institute (EMI): Created by the Maastricht Treaty to carry out
preparatory work for EMU; dissolved with the establishment of the European Central
Bank.

European Parliament: Advises the European Commission and reviews all legislative
proposals; members are elected by popular vote.

European System of Central Banks (ESCB): Responsible for conducting monetary
policy for the economic and monetary union (EMU). The ESCB consists of the
European Central Bank and the national central banks of all fifteen EU members.
The ESCB is governed by the decision-making bodies of the ECB.

European Central Bank (ECB): The central bank for the economic and mone-
tary union. The decision-making bodies of the ECB are the Governing Council
and the Executive Board.

Executive Board: Responsible for the day-to-day functioning of the ECB
and the implementation of the single monetary policy.

Governing Council: Consists of the Executive Board of the ECB and the
governors of the national central banks of the states participating in EMU.
Responsible for the formulation of a single monetary policy.

National central bank (NCB): The individual central banks of countries in the
European Union.

European Community (EC): Consists of the European Coal and Steel Community,
the European Atomic Energy Community, and the European Economic Community.
The EC became the European Union  when the Maastricht Treaty took effect on
November 1, 1993.

European Union (EU): Established by the Maastricht Treaty to deepen economic
and political links between the countries of Europe.

Council of Ministers: The primary decision-making institution of the European
Union; consists of ministerial-level representatives of all EU states.

European Council: The name given to the Council of Ministers when it
meets in the form of EU heads of state or government.

ECOFIN: The name given to the Council of Ministers when it meets in the
form of EU economics and finance ministers.

European Commission: The executive branch of the European Union; respon-
sible for implementing the decisions of the Council of Ministers and proposing
new measures and directions for the EU.

Maastricht Treaty: More formally, the Treaty on European Union; signed in 1992 by
the EU heads of state, it established the framework for economic and monetary
union in Europe.

Statute of the European System of Central Banks and of the European
Central Bank: The statute, appended to the Maastricht Treaty, detailing the
structures and mandates of the ESCB and the ECB.
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power in the Federal Reserve System than the
ECB exercises within the ESCB. One source of
the Board’s power is its authority to supervise
the Reserve Banks’ activities and approve their
budgets and the appointment of their presi-
dents. Furthermore, the Board of Governors
appoints three of the nine directors of the
regional Reserve Banks, one of whom is desig-
nated chairman of the board of directors and
Federal Reserve agent.9 The Board also appoints
the deputy chairman of the board of each
regional Bank.

By contrast, the Maastricht Treaty gives the
Governing Council control over the Executive
Board:

The terms and conditions of employment
of the members of the Executive Board, 
in particular their salaries, pensions and
other social security benefits shall be the
subject of contracts with the ECB and shall
be fixed by the Governing Council on a
proposal from a Committee comprising
three members appointed by the Govern-
ing Council and three members appointed
by the Council. The members of the
Executive Board shall not have the right to
vote on matters referred to in this para-
graph. (Statute of the European System of
Central Banks and of the European Central
Bank, Article 11)

Also, the principle of subsidiarity (whereby EU
decisions are supposed to be made at the 
lowest possible level of political authority) may
pose a fundamental obstacle to centralization of
power with the ECB. The importance of this
principle in EU decision making should not be
underestimated; it is even articulated in the pre-
amble to the Maastricht Treaty. The national
central banks could use subsidiarity as a
weapon to prevent the ECB from developing
expertise in areas the NCBs feel are properly
their province.

The distribution of power within the ECB
differs slightly from that in the Board of Gov-
ernors. It is generally accepted that the chair-
man of the Board of Governors is more power-
ful than any of the other Board members.10

Maisel (1973) attributes the power of the chair-
man to a number of factors. The first is his role
as titular head of the Federal Reserve System
and his role as its spokesman; only the chairman
speaks for the System as a whole. The second is
the role of the chairman as the representative of
the System in other forums. The third is the
inherent power of the chairman to set the agenda
for FOMC meetings. Fourth, the Board of Gover-

nors’ delegation of much of its supervisory power
over the staff and the System to the chairman
enhances the position’s authority within the
System. And finally, the chairman has the ability
to attract votes simply by virtue of office.

The president of the ECB also possesses
powers beyond those of other Executive Board
or Governing Council members. The president
chairs meetings of both bodies and casts the de-
ciding vote in the event of a tie.11 He also repre-
sents the ECB externally.12 Under Article 109b of
the treaty, the president of the ECB may be
invited to participate in Council meetings and
presents the ECB’s annual report to the Council
and the European Parliament. Perhaps the only
additional source of power potentially but not
currently available to the president is full con-
trol over the ECB’s staff. Each of the six mem-
bers of the Executive Board oversees some
areas of the ECB’s operations.13 The Economics
and Research Directorates, which employ the
bulk of the ECB’s professional economists, do
not report to the president but to another board
member.

APPOINTMENT PROCESS

All seven members of the Fed’s Board of
Governors are appointed by the president of the
United States and are subject to Senate confir-
mation. The Federal Reserve Act requires that
“in selecting the members of the Board, not
more than one of whom shall be selected from
any one Federal Reserve district, the president
shall have due regard to a fair representation of
the financial, agricultural, industrial, and com-
mercial interests, and geographical divisions of
the country.”14 Regional Reserve Bank presidents
are nominated by the boards of directors of
those banks, but their final appointment is sub-
ject to approval by the Board of Governors.

The ECB Executive Board is appointed by
the European Council, with nominees subject to
confirmation by the European Parliament. The
Maastricht Treaty does not contain any provi-
sions about the national composition of the
Executive Board analogous to those in the
Federal Reserve Act. However, the reality of EU
politics is such that it would be unthinkable for
there to be more than one national of any EU
country on the board. While the European Par-
liament confirms nominees to the Executive
Board, in reality Parliament has little real power
to reject a nominee. The governors of the NCBs
are appointed by their national governments
and are not subject to approval by the ECB’s
Executive Board.
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MONETARY POLICY OBJECTIVES

The Maastricht Treaty is unambiguous
about the objective of monetary policy:

The primary objective of the ESCB shall be
to maintain price stability. Without preju-
dice to the objective of price stability, the
ESCB shall support the general economic
policies in the Community with a view to
the achievement of the objectives of the
Community as laid down in Article 2. The
ESCB shall act in accordance with the
principle of an open market economy with
free competition, favoring an efficient allo-
cation of resources, and in compliance
with the principles set out in Article 3a.15

(Maastricht Treaty, Article 105)

This mandate is qualified by an obligation to
“support the general economic policies in 
the Community,” but this support should be
“without prejudice to the objective of price 
stability.”16 Treaty provisions dealing with the
objectives of the ESCB are modeled on those in
the Bundesbank Act but, interestingly, are a lot
more specific about the ultimate objectives of
monetary policy than is the German legislation.
That act requires that “the Deutsche Bundesbank
shall regulate the amount of money in circula-
tion and of credit supplied to the economy—
with the aim of safeguarding the currency”
(Deutsche Bundesbank 1995, 23). Arguably, the
act could be seen as giving the Bundesbank the
freedom to choose between stabilizing the in-
ternal value of the currency—that is, the price
level—or the external value of the currency, as
reflected by the exchange rate.

The ESCB’s mandate to pursue price sta-
bility contrasts with the Federal Reserve’s more
ambiguous mandate:

The Board of Governors of the Federal
Reserve System and the Federal Open
Market Committee shall maintain long run
growth of the monetary and credit aggre-
gates commensurate with the country’s
long run potential to increase production,
so as to promote effectively the goals of
maximum employment, stable prices and
moderate long-term interest rates. (Federal
Reserve Act, Section 2A.1)

Maisel (1973, 66) contends that the Fed has tra-
ditionally placed more emphasis on achieving
price stability than on its other mandated objec-
tives. Many economists believe that price stabil-

ity is a precondition for the objectives of sus-
tainable growth and high employment.

In recent years there have been calls for a
clearer price stability mandate for the Federal
Reserve System. For example, Hetzel (1990) has
supported a mandate that stipulates price stabil-
ity as the Fed’s primary goal. Hetzel favored the
Neal Resolution (House Joint Resolution 409),
introduced in September 1989, which would
have required that “the Federal Open Market
Committee of the Federal Reserve System…
adopt and pursue monetary policies to reduce
inflation gradually in order to eliminate inflation
by not later than 5 years from the date of the
enactment of this legislation and shall then
adopt and pursue monetary policies to maintain
price stability.” More recently, the Mack-Saxton
bill, introduced in 1995 and reintroduced in
1997, would have made long-term price stabil-
ity the primary goal of the Federal Reserve
System. While several Reserve Bank presidents
and the chairman of the Board of Governors
have testified before Congress in support of 
legislation to mandate price stability as the Fed’s
sole objective, this legislation has not gotten
very far. The reasons for this are unclear: it may
simply be that inflation is not currently per-
ceived to be a major problem in the United
States and that in the current low-inflation envi-
ronment it would be undesirable for the Fed to
de-emphasize output stabilization in its policy
decisions.

INDEPENDENCE

The ESCB is probably the most indepen-
dent central bank in the world.17 The source of
this independence is manifold. At the most basic
level, the fact that the charter of the ESCB is an
international treaty that can only be changed
with the unanimous consent of its signatories
makes it very difficult to exert political pressure
on the ESCB. Furthermore, the Maastricht Treaty
explicitly addresses the relationship between
the ESCB and the political authorities in the EU:

When exercising the powers and carrying
out the tasks and duties conferred upon
them by this Treaty and the Statute of 
the ESCB, neither the ECB, nor a national
central bank, nor any member of their
decision-making bodies shall seek or take
instructions from Community institutions
or bodies, from any government of a
Member State or from any other body. The
Community institutions and bodies and
the governments of the Member States
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undertake to respect this principle and not
to seek to influence the members of the
decision-making bodies of the ECB or of
the national central banks in the perfor-
mance of their tasks. (Maastricht Treaty,
Article 107)

The reason for granting such strong indepen-
dence to the ESCB is the overwhelming evi-
dence that independent central banks tend to
deliver relatively better inflation performance
(that is, lower rates of inflation) at no cost in
terms of slower real output growth or higher
unemployment. Banaian, Laney, and Willett
(1983) were among the first to examine the rela-
tionship between central bank independence
and inflation outcomes. Subsequent work by
Alesina and Summers (1993) shows that the 
better inflation performance delivered by inde-
pendent central banks comes at no cost in terms
of real economic performance. Numerous other
studies (see, for example, Cukierman, Webb,
and Neyapti 1992 and Eijffinger and De Haan
1996) confirm these findings.

Other provisions of the Maastricht Treaty
further reinforce the independence of the ESCB.
First, Executive Board members and governors
of the NCBs are appointed for relatively long
terms. Executive Board members have nonre-
newable eight-year terms, while NCB governors
are appointed for a minimum of five years.18 The
terms of the first appointees to the Executive
Board were staggered from four to eight years
so that subsequent terms will also be staggered.
Second, the treaty states:

Overdraft facilities or any other type of
credit facility with the ECB or with the
central banks of the Member States (here-
inafter referred to as “national central
banks”) in favor of Community institutions
or bodies, central governments, regional,
local or other public authorities, other
bodies governed by public law, or public
undertakings of Member States shall be
prohibited, as shall the purchase directly
from them by the ECB or national central
banks of debt instruments. (Maastricht
Treaty, Article 104)

This prohibition is restated in Article 21 of the
statute of the ESCB and ECB.

It is worth noting that some authors have
recently challenged the causal interpretation of
the relationship between central bank indepen-
dence and inflation outcomes. Specifically, Posen
(1993) has argued it is popular opposition to

inflation that leads to independent central banks
and low inflation outcomes. The corollary is that
simply granting independence to a central bank
is insufficient to generate good inflation perfor-
mance unless the central bank has significant
political support. Attaining such support is one
of the greatest challenges facing the ESCB. There
is little doubt the Bundesbank’s success in pur-
suing price stability has been helped consider-
ably by strong public support for the central
bank’s policies. The ESCB—at least initially—
will not enjoy anything like the same degree of
support, and this may complicate the political
environment in which it has to operate.19

Central bank independence takes many
forms. Fischer (1994) distinguishes between goal
independence and instrument independence.20

In his taxonomy, “a central bank whose goals
are imprecisely defined has goal independence”
(Fischer 1994, 292). Since the Maastricht Treaty
makes price stability the primary goal of the
ESCB without defining what is meant by price
stability, the ESCB enjoys considerable goal
independence. Thus, the ESCB could define
price stability to mean a stable price level, or a
specific (low) inflation rate, or as prevailing
when “inflation ceases to be a factor in the day
to day decisions of households and businesses.”
The European Monetary Institute (EMI) argued
that a public announcement of a quantified 
definition of price stability should be an inte-
gral component of whatever monetary strategy
the ECB pursues. In October 1998 the ECB
announced that “price stability shall be defined
as a year-on-year increase in the Harmonised
Index of Consumer Prices (HICP) for the euro
area of below 2%.” 21 The ECB also announced
that “price stability is to be maintained over the
medium term,” without defining medium term.
Fischer considers a central bank to have instru-
ment independence “when it has full discretion
and power to deploy monetary policy to attain
its goals.” By that definition, the ESCB enjoys
full instrument independence.

Under Article 109b of the Maastricht
Treaty, the president of the Council of Ministers
and a member of the European Commission
(the executive branch of the EU) have the right
to participate as nonvoting members in meet-
ings of the ECB’s Governing Council. Further-
more, the president of the Council of Ministers
has the right to submit motions for deliberation
by the Governing Council. Article 109b also
stipulates that “the President of the ECB shall be
invited to participate in Council meetings when
the Council is discussing matters relating to the
objectives and tasks of the ESCB.”



Letter) temporarily released the Bundesbank
from its obligation to intervene to support fixed
exchange rates in the European Monetary
System if such intervention threatened price 
stability in Germany.24 This understanding was
invoked in September 1992 when intervention
to support the Italian lira threatened the
Bundesbank’s ability to hit its money growth
targets.

However, some argue that laws can only
go so far in ensuring a central bank’s indepen-
dence. What politicians give, they can just as
easily take away. Others contend that in rela-
tionships between central banks and political
authorities, personalities matter as much if not
more than laws. Friedman and Schwartz (1963,
228) suggest as much in discussing the early
relationship of the Fed and the Treasury. Gio-
vannini (1993) makes a more compelling case
along these lines. He argues that the ESCB’s
independence, as codified in the treaty and
statute, is a necessary but insufficient condition
for the successful pursuit of low inflation.
Substantial and consistent political support is
also required.

The Federal Reserve System enjoys sig-
nificant independence, but, notes Maisel (1973,
24), it is “ill-defined and circumscribed.” The
Constitution gives Congress the right “to coin
money and regulate the value thereof.” Congress
has delegated this authority to the Federal Re-
serve but could, in principle, revoke it at any
time. The Federal Reserve Act has been amended
and supplemented several times since its pas-
sage in 1913, although typically the changes
have given the Fed greater operational inde-
pendence while simultaneously increasing its
accountability to Congress.

ACCOUNTABILITY

As noted above, the ESCB is the most
independent central bank in the world. The
Maastricht Treaty ensures that the ESCB will not
be torn between pursuing multiple objectives or
subject to political pressure to take what it
views as inappropriate policy actions. However,
the quid pro quo of central bank independence
in a democratic society is that there should be
adverse consequences for the central bank if it
fails to achieve its objectives. Some critics have
argued that independent central banks are fun-
damentally inconsistent with democratic princi-
ples (see, for example, Friedman 1962).

The Maastricht Treaty imposes minimal
reporting obligations on the ECB, requiring only
that the ECB submit an annual report to the

8

This arrangement echoes somewhat the
early structure of the Federal Reserve System.
Until 1935, the secretary of the Treasury and the
comptroller of the currency were ex officio
members of the eight-member Federal Reserve
Board, with the secretary of the Treasury also
acting as Board chairman. The Banking Act of
1935 removed both officials from the Board. As
noted above, the motivation for centralizing
power at the Board of Governors was to elimi-
nate perceived ambiguities about the distribu-
tion of power in the System that were believed
to have contributed to the failure of Fed policy
during the Depression.22 While the president of
the Council of Ministers does not have the same
degree of formal power to influence ECB delib-
erations as the Treasury secretary had over the
Federal Reserve System in its early years, his
presence at Governing Council meetings may
influence the course of debate in ways that 
are difficult to anticipate. The ECB arrangement
more closely mirrors the provision in Article
13.2 of the Bundesbank Act, whereby represen-
tatives of the government have the right to
attend (without voting) meetings of the Bundes-
bank Council. In practice, the only time gov-
ernment ministers do attend Bundesbank meet-
ings is when the annual money supply targets
are being set.

The independence of the ESCB, or at least
its ability to pursue price stability, is circum-
scribed somewhat by the fact that exchange rate
policy remains the province of the Council of
Ministers. Article 109 of the Maastricht Treaty
stipulates that “in the absence of an exchange-
rate system in relation to one or more non-
Community currencies—the Council, acting by
a qualified majority either on a recommenda-
tion from the Commission and after consult-
ing the ECB or on a recommendation from the
ECB, may formulate general orientations for
exchange-rate policy in relation to these curren-
cies.” While the article goes on to state that
“these general orientations shall be without
prejudice to the primary objective of the ESCB
to maintain price stability,” it remains to be seen
how a conflict between the two goals—fixed
exchange rates and price stability—would be
resolved. A decision by EU political authorities
to fix the exchange rate of the euro vis-à-vis,
say, the dollar would seriously compromise the
ESCB’s ability to conduct a monetary policy tar-
geted solely at price stability in the euro area.23

A similar situation prevailed in Germany before
the establishment of EMU. Apparently, an under-
standing between the Bundesbank and the
German government (the so-called Emminger
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European Parliament (and ECOFIN—the council
of economics and finance ministers, the European
Commission, and the European Council). The
president of the ECB has indicated his willing-
ness to testify before the European Parliament
up to four times a year. The treaty notes that the
ECB may decide to publish its decisions, rec-
ommendations, and opinions but does not im-
pose any obligation in this regard. The treaty also
provides for the ECB president and other Execu-
tive Board members to be heard by the relevant
committees of the European Parliament.

Some prominent members of the Euro-
pean Parliament have called for the ECB to
exceed its treaty obligations in communicating
with the public. Randzio-Plath argues that

in addition to publishing its annual and
quarterly reports the ECB should be
required to make public its decisions and
the reasoning behind its monetary policy
actions. The decisions of the Executive
Board meetings should be made public on
the same day. The Bank should explain
why the decision has been taken as well
as how the decision is linked to, and
affects other policies. Minutes should be
published, as should the voting behavior
of the members, on the day of the subse-
quent meeting of the Executive Board.
Detailed minutes should be published at
the latest five weeks after the meeting. The
reasons for decisions should be clear and
public. Transparency is needed in a
democracy. (Randzio-Plath 1997–98, 24)

There is little doubt that transparency is crucial
to the success of a central bank. However, how
best to achieve this is not always obvious. The
FOMC’s current practice is to announce policy
changes as soon as they are made. Immediately
after each meeting the FOMC issues a statement
that a decision was made to lower or raise rates,
or merely noting that the meeting ended, if the
decision is to leave rates unchanged. The FOMC
publishes the minutes of each meeting shortly
after the subsequent meeting.

The ECB does things differently. For a
variety of reasons, there is considerable resis-
tance to publishing minutes and the voting
records of Governing Council members. Per-
haps the most important reason is the need to
insulate Council members from domestic politi-
cal pressures. While the Executive Board and
the NCBs have statutory independence from
domestic and Community political institutions,
publication of voting records and the minutes of

Council meetings may lead to pressure to vote
along national lines rather than in the interests
of the euro area as a whole. Issing (1998) argues
that the Maastricht Treaty requires keeping the
votes of the Governing Council confidential. He
cites Article 10 of the statute, which states that
“the proceedings of the meetings [of the
Governing Council] shall be confidential. The
Governing Council may decide to make the 
outcome of its deliberations public.” Issing con-
tends that insofar as the votes of individual
Governing Council members can be considered
part of the proceedings rather than part of the
outcome, the treaty prohibits their publication.
Others argue that the votes could just as easily
be considered part of the outcome rather than
part of the proceedings and that publication of
votes would enhance Council members’ ability
to resist domestic political pressures.25 It remains
to be seen whether the ECB’s decisions on con-
fidentiality will foster or impede the develop-
ment of its credibility.

STRATEGY

A strategy for monetary policy can be
defined as a rule whereby a central bank re-
sponds to developments in the economy to
attain its final objective. After much preparatory
work on possible strategies, the EMI concluded
that the only realistic options for the ESCB were
monetary targeting or inflation targeting.

According to the EMI, one of the key
attractions of monetary targeting is “that it
clearly indicates a responsibility of the central
bank for developments that are more directly
under its control.” An additional attraction of
monetary targeting is that this strategy was 
successfully pursued by the Bundesbank be-
fore EMU. Adopting monetary targeting might
therefore help the ESCB inherit some of the
Bundesbank’s credibility.26 The strategy’s pri-
mary drawback is the high degree of uncer-
tainty about the likely behavior of monetary
aggregates in the euro area following the start of
monetary union.

Inflation targeting is attractive because
ultimately price stability is the responsibility of
the central bank.27 Indeed, many newly inde-
pendent central banks, such as the Bank of
England and the Reserve Bank of New Zealand,
have opted for inflation targets as a means of
rapidly acquiring credibility for their commit-
ment to price stability. The primary drawback 
of an inflation-targeting strategy is the difficulty
of forecasting inflation at the relevant horizons.
Because monetary policy actions only affect
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inflation with a long and variable lag (of eigh-
teen months to two years), accurately forecast-
ing inflation at long horizons is crucial to the
success of an inflation-targeting strategy.

However, the two strategies overlap sig-
nificantly in their implications for the day-to-day
conduct of monetary policy. Both strategies are
forward-looking in their emphasis and aim to
control inflation by acting preemptively. Where
they differ most is in their implications for the
ESCB’s communications policy—that is, how
the ESCB goes about explaining its actions to
the general public. Under a monetary-targeting
strategy, the ESCB would explain and justify its
actions primarily by reference to the behavior of
the money stock vis-à-vis some target range.
Under inflation targeting, the ESCB would ex-
plain and justify its actions by reference to the
forecasted behavior of inflation vis-à-vis some
target level.

Because of the many uncertainties accom-
panying the start of EMU, it is not surprising that
the ESCB opted for a mixed strategy that com-
bines elements of inflation targeting and money
targeting. This is the “stability-oriented monetary
policy strategy” announced by the ESCB in
October 1998, whose key elements are a quan-
titative definition of price stability, a prominent
role for money with a reference value for the
growth of a monetary aggregate, and a broadly
based assessment of the outlook for future price
developments.

Adoption of a mixed strategy might seem
to defeat the purpose of articulating a strategy
in the first place. One of the most important rea-
sons for formulating and adhering to a strategy
is that doing so makes monetary policy actions
more transparent and easier to communicate to
the public. The simpler the strategy, the easier
that communication. Under a rigid monetary-
targeting strategy, a central bank need only
point to money growth in excess of its target to
justify increases in interest rates. Under a mixed
strategy, the situation would be more compli-
cated because the central bank would have to
spell out in detail how it would respond to dif-
ferent scenarios. In particular, the central bank
would need to explain what it would do if
growth in the money stock were signaling that
a tightening of monetary policy would be
appropriate, while the inflation forecast was sig-
naling that an easing of monetary policy was
appropriate. Having to detail all these contin-
gencies makes it considerably harder to com-
municate with the general public, and it is only
a short step from this to the look-at-everything,
respond-to-everything approach to policy.

Again, the contrast with the way the
Federal Reserve conducts monetary policy is
instructive. At present the Fed does not employ
either a monetary-targeting or inflation-targeting
approach. Monetary targets have not played an
important role in U.S. monetary policy since at
least the early 1990s. And the Fed has never for-
mally adopted inflation targeting as a strategy, at
least not to the extent that, say, the Bank of
England has. However, the Fed is a lot more for-
ward-looking in its deliberations than it was in
the 1970s.28

Why the Fed does not feel the need to
articulate a strategy for monetary policy is an
open question. One reason may be that the Fed
has done reasonably well controlling inflation
and building credibility without a formal strat-
egy, and as long as that continues, it sees no
need to change. This is consistent with the view
that debates about strategy are most intense in
central banks that need to rapidly acquire credi-
bility for their commitment to price stability.

MONETARY POLICY TOOLS

The ESCB has three instruments available
for the conduct of monetary policy. It engages
in open market operations, offers standing facil-
ities, and requires credit institutions to hold
minimum reserves. Open market operations play
a central role in the conduct of monetary policy.
The ESCB has five types of instruments available
for the conduct of open market operations, the
most important of which is reverse transactions.
The ESCB also has the option of using outright
transactions, issuing debt certificates, making
foreign exchange swaps, and collecting fixed-
term deposits. Open market operations are ini-
tiated by the ECB but are conducted through the
NCBs. The ECB decides on the instrument to 
be used in all open market operations and on
the terms and conditions for their execution.
This highly decentralized approach to monetary
policy operations is in marked contrast to the
Fed’s practice of conducting all operations
through the New York Reserve Bank.

The ESCB offers standing facilities to pro-
vide and absorb overnight liquidity, signal the
general stance of monetary policy, and bound
overnight market interest rates. These facili-
ties—a marginal lending facility and a deposit
facility—are available to eligible counterparties
on their own initiative as long as they fulfill the
relevant conditions. Only financial institutions
subject to the reserve requirement may access
the standing facilities (and participate in open
market operations based on standard tenders).
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The Fed does not provide comparable facilities.
The ESCB transacts in a wide range of

financial assets in conducting monetary policy
operations. These assets are not necessarily
restricted to the debt liabilities of national gov-
ernments, but they are required to satisfy certain
criteria so as to protect the ESCB from the risk
of losses on its monetary policy operations.

Finally, the ECB has set a reserve require-
ment ratio at 2 percent, with the reservable
components of the liability base consisting of
overnight deposits, deposits with agreed matur-
ity up to two years, deposits redeemable at
notice up to two years, debt securities with
agreed maturity up to two years, and money
market paper. The ECB allows financial institu-
tions to deduct a lump-sum allowance of
100,000 euros from their reserve requirement.
The ECB remunerates reserve holdings at an
interest rate corresponding to the rate of its
main refinancing operations, with interest paid
on the first business day after the end of the
reserve maintenance period.

CONCLUSIONS

The launching of EMU is probably the 
single most important development in interna-
tional monetary relations in the past fifty years.
If monetary union succeeds, the euro may one
day challenge the U.S. dollar’s dominance in
international transactions. The sheer size of the
single-currency area will fundamentally alter
international monetary arrangements. How the
euro fares against the dollar will depend on 
the relative performances of the ESCB and the
Federal Reserve in maintaining price stability in
their respective territories. The ESCB starts with
the advantage of an unambiguous mandate for
price stability based on an international treaty
that can only be altered with the consent of all
its signatories. However, the diffuse distribu-
tion of power within the ESCB may make it 
difficult to resolve the conflicts of national inter-
ests that some academic critics of EMU believe
doom the undertaking to failure. By contrast,
the Federal Reserve System does not have as
strong a mandate for price stability, but its more
centralized decision-making structure arguably
enhances the monetary policy process in the
United States.

NOTES
1 The fifteen members of the EU are Austria, Belgium,

Denmark, Finland, France, Germany, Greece, Ireland,

Italy, Luxembourg, the Netherlands, Portugal, Spain,

Sweden, and the UK. All but four members are partici-

pating in the first round of EMU. Denmark, Sweden,

and the UK are not participating for domestic political

reasons; Greece failed to meet the convergence crite-

ria laid down in the Maastricht Treaty but intends to

join as soon as possible.
2 EMU countries’ notes and coins will continue to circu-

late until 2002; however, they no longer exist as cur-

rencies in their own right but as nondecimal denomi-

nations of the euro. There are several reasons for the

three-year transition before the euro acquires a physi-

cal form. First, it will take time to adapt the physical

payments infrastructure in each of the participating

countries to the new notes and coins. In 1995, there

were some 3.15 million vending machines and 130,000

ATMs in the EU; such machines will have to be recali-

brated to accept the new currency. Second is the

magnitude of the task of replacing national currencies.

Printing enough banknotes and minting enough coins

to replace all the existing notes and coins will take

time. In 1994, more than 12 billion banknotes and 70

billion coins circulated in the EU, with a combined

weight of 300,000 metric tons. Minting of euro coins

began in May 1998. Finally, the transition allows busi-

nesses and the general public to become familiar 

with the new currency before having to use it for all

transactions. During the transition, the no-compulsion,

no-prohibition principle governs the use of the euro.
3 For a recent analysis of the unemployment problem in

Europe, see Ljunqvist and Sargent (1998).
4 For this article, the significance of the Committee of

Governors is that the economic unit created to support

the committee would subsequently form the cadre for

the European Central Bank.
5 For a textbook review of the major issues, see De

Grauwe (1997). See also Feldstein (1997) and

Wyplosz (1997).
6 Actually, many features of the ESCB are modeled on

Deutsche Bundesbank, which is modeled on the

Federal Reserve System. See Deutsche Bundesbank

(1995).
7 Maastricht Treaty Protocol (no. 3) on the Statute of the

European System of Central Banks and of the

European Central Bank, Article 12.1.
8 The FOMC in its current form, with the Board of

Governors enjoying a permanent majority, did not

come into being until 1935. When the Federal Reserve

System was established in 1914, it was thought dis-

count lending would be the primary tool of monetary

policy, with individual Reserve Banks having consider-

able discretion to set discount rates. It was not until

the 1920s that the potential of open market operations

was discovered. In the spring of 1922 the Committee

of Governors on Centralized Execution of Purchases

and Sales by Federal Reserve Banks was established

to coordinate the actions of the System. This commit-

tee was reconstituted as the Open Market Investment
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Committee (OMIC) in 1923, consisting of representa-

tives of the Boston, New York, Philadelphia, Cleveland,

and Chicago Reserve Banks, under the chairmanship

of the New York Bank. The OMIC was disbanded in

1930 and reconstituted as the Open Market Policy

Conference, composed of representatives from all

twelve Reserve Banks. The Banking Act of 1933 estab-

lished the FOMC, consisting of representatives of the

twelve Reserve Banks and the seven Board of

Governors members. The Banking Act of 1935 altered

the FOMC’s composition to give the seven Board

members a vote in open market policy and, more

importantly, reduce the representation of the Reserve

Banks to five members. This gave the Board of

Governors a permanent majority.
9 Federal Reserve Act, Section 4.20.
10 See, for example, the schematic diagrams of the infor-

mal power structure of the Federal Reserve System in

any intermediate money and banking textbook.
11 Statute of the European System of Central Banks and

of the European Central Bank, Articles 10 and 13.
12 Statute of the European System of Central Banks and

of the European Central Bank, Article 13.
13 European Central Bank (1998b).
14 Federal Reserve Act, Section 10.1.
15 Article 2 of the treaty states that “the Community shall

have as its task, by establishing a common market

and an economic and monetary union and by imple-

menting the common policies or activities referred to 

in Articles 3 and 3a, to promote throughout the Com-

munity a harmonious and balanced development of

economic activities, sustainable and non-inflationary

growth respecting the environment, a high degree of

convergence of economic performance, a high level 

of employment and of social protection, the raising of

the standard of living and quality of life, and economic

and social cohesion and solidarity between the

Member States.” Article 3a of the treaty states: “A1. 

For the purposes set out in Article 2, the activities of

the Member States and the Community shall include,

as provided in this Treaty and in accordance with the

timetable set out therein, the adoption of an economic

policy which is based on the close coordination of the

Member States’ economic policies, on the internal

market and on the definition of common objectives,

and conducted in accordance with the principle of 

an open market economy with free competition. 

2. Concurrently with the foregoing, and as provided in

this Treaty and in accordance with the timetable and

the procedures set out therein, these activities shall

include the irrevocable fixing of exchange rates lead-

ing to the introduction of a single currency, the ECU

[European currency unit], and the definition and con-

duct of a single monetary policy and exchange-rate

policy the primary objective of both of which shall be

to maintain price stability and, without prejudice to this

objective, to support the general economic policies in

the Community, in accordance with the principle of an

open market economy with free competition. 3. These

activities of the Member States and the Community

shall entail compliance with the following guiding prin-

ciples: stable prices, sound public finances and

monetary conditions and a sustainable balance of

payments.”
16 Other provisions in the treaty further reinforce the man-

date for price stability. First, Article 2 of the statute

repeats Article 105 of the treaty. Article 2 of the treaty

makes the promotion of noninflationary growth one of the

European Community’s objectives. Article 3 of the treaty

states that the primary objective of both monetary and

exchange rate policy following the start of monetary

union “shall be to maintain price stability.” Article 3 of

the treaty also states that achieving stable prices is

one of the guiding principles of the Community.
17 Alesina and Grilli (1992) evaluate the political and eco-

nomic independence of the ECB using the same criteria

as other authors to construct quantitative indexes of

central bank independence. They find that the ECB

will enjoy the same degree of political and economic

independence as the Bundesbank, which is somewhat

more independent than the Fed.
18 Statute of the European System of Central Banks and

of the European Central Bank, Article 14.2.
19 Posen (1993) is more sanguine about the ECB’s

prospects, arguing that it will have important political

support from the European financial community.
20 Alesina and Grilli (1992) use the terms political inde-

pendence and economic independence to refer to

essentially the same things.
21 European Central Bank (1998a).
22 See, for example, Friedman and Schwartz (1963) and

Timberlake (1993).
23 As Fischer (1994, 304) notes, “Monetary and exchange

rate policies cannot be independent. Under floating

rates, monetary policy affects the exchange rate. Thus

the government cannot have control over exchange

rate policy while the central bank has control over

monetary policy. The government should have the

authority to choose the exchange rate regime. If it

chooses a fixed exchange rate regime, it has then

essentially—though not completely—determined

monetary policy. While a central bank can be more or

less independent of the government in a fixed ex-

change rate regime, its independent ability to deter-

mine the rate of inflation and interest rates is sharply

curtailed.” See also Giovannini (1993).
24 See, for example, Ungerer (1997) and Gros and

Thygesen (1998).
25 See, in particular, Buiter (1998a, 1998b).
26 Issing (1994) argues along these lines.
27 For analyses of inflation targeting as a strategy for

monetary policy, see Haldane (1995), Leiderman and

Svensson (1995), and Bernanke and Mishkin (1997).
28 See Goodfriend (1993).
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Public primary and secondary education is
big business in the United States.1 As Table 1 illus-
trates, nearly 90 percent of U.S. children attend
public schools, at an annual public expenditure
of more than 3.5 percent of gross domestic
product. In 1994 government spending on pri-
mary and secondary education exceeded $235
billion, or roughly 3.5 percent of GDP.

Public education is also big business inter-
nationally. In 1994 the governments of Ger-
many, Italy, Japan, and the United Kingdom
each spent at least 2.9 percent of GDP on pri-
mary and secondary schooling, while the govern-
ments of Canada and France each spent at least
4 percent of GDP. Worldwide, public spending
on primary and secondary education in 1994
topped $1.275 trillion.

The fact that societies around the world
spend so much public money on education
does not prove that government has an eco-
nomically legitimate role in primary and sec-
ondary education, however. Education’s perva-
sively public nature could also be interpreted as
evidence that special interests around the world
successfully use governments to further their
own, private objectives. One must look else-
where for economic insight into the govern-
ment’s role in primary and secondary education.

Traditionally, economists offer three broad
rationales for government participation in pri-
mary and secondary education (for example,
see the discussions in Hoxby 1996 or Poterba
1996). If any of these rationales hold, the only
open question is the nature of that participation.
This article describes the three rationales, dis-
cusses the economic evidence in their support,
and examines their implications for govern-
ment’s role in primary and secondary education.

RATIONALES FOR GOVERNMENT INTERVENTION

First, many economists believe that imper-
fections in the capital market cause it to fail to
provide the socially desirable level of educa-
tional investment. For example, because human
capital is embodied in people, it is difficult to
use as collateral for a loan.2 Therefore, if the edu-
cation market were purely private, lenders would
charge a premium for educational loans that they
would not charge for other types of investment
loans. Such a premium leads to underinvestment
in human capital from a social perspective.

Furthermore, because children, by virtue
of their youth, cannot commit to repay educa-
tional loans, they must rely on their families to
invest appropriately in their educations. Becker
and Murphy (1988) argue that parents who do

Government’s Role
in Primary and

Secondary Education
Lori L. Taylor

Senior Economist and Policy Advisor
Federal Reserve Bank of Dallas

This article describes three

rationales for government

participation in primary and

secondary education, discusses

the economic evidence in 

their support, and examines

their major implications for

the role of government.



16

not plan to leave bequests to their children also
tend to underinvest in their education.3 In their
view, “both parents and children could be bet-
ter off with a ‘contract’ that calls for parents to
raise investments to the efficient level in return
for a commitment by children to repay their
elderly parents” (Becker and Murphy 1988, 6). 
A system of tax-supported education coupled
with transfers to the elderly could function like
such a contract. Creating and enforcing desir-
able contracts that fail to exist in the market
could be a rationale for government participa-
tion in primary and secondary education.4

Second, some economists argue that edu-
cation generates positive externalities—that is,
benefits to society that exceed the benefits to the
students themselves. For example, Friedman and
Friedman (1990) argue that “a stable democratic
society is impossible without a minimum degree
of literacy and knowledge on the part of most
citizens.” Because students and their families
don’t consider these benefits when they make
educational decisions—such as whether to drop
out of high school—they tend to invest less in
education than would be socially optimal. If
increased education is the most cost-effective
way to produce externality benefits, society has
an interest in encouraging people to invest in
more schooling than they otherwise would.

Finally, some economists argue that soci-
ety feels altruistic toward children—especially
poor children—and education is a tool for
redistributing some of society’s resources in
their direction. Although the recipients might
prefer cash, society gives education, either
because educational transfers are an efficient
strategy for ensuring that children—rather than
parents—are the recipients of public funds or be-
cause educational transfers satisfy society’s taste
for charity.5 The latter reason is similar to the argu-
ment for why the government gives poor people
food stamps instead of cash: society wants the
recipients to consume what it thinks is good for
them, not necessarily what they think is good
for them.

THE EVIDENCE

No economist has found a smoking gun
that irrefutably supports any of these rationales
for government intervention in the education
market. Furthermore, because economists gen-
erally accept it, the capital-market-failure ration-
ale has been the subject of little or no empirical
research. However, a substantial body of work
suggests education may generate positive exter-
nalities, and a few researchers examining the
demand for education have found evidence that
could support either the altruism or the exter-
nality rationale.

Analyses of Externalities
Educational externalities fall into two broad

categories—second-best externalities and first-
best externalities. Second-best externalities arise
when education generates nonprivate benefits as
a consequence of an unrelated and distortionary
government policy; first-best externalities arise
independent of such policies. Because the non-
private benefits associated with second-best ex-
ternalities would not exist (or would be private
benefits) if the distortionary policy did not exist,
second-best externalities are not as persuasive
as first-best externalities for justifying govern-
ment intervention in the education market.

Second-Best Externalities. The tax code is
a major source of second-best externalities from
education. Because incomes increase with edu-
cation, income tax payments increase with edu-
cation. The increased earnings and consumption
of educated individuals also lead them to pay
more in sales, payroll, and property taxes.

Although the magnitude of the effect is
unknown, education may also produce a sec-
ond-best externality through its positive effect
on a community’s tax base (Weisbrod 1964,
Hirsch and Marcus 1969, Holtmann 1971). An
increase in the average level of education gen-
erally raises the income of the community,
which (because housing is a normal good)
tends to lead to higher property values. High
levels of educational attainment appear to
attract firms (see, for example, Fox and Murray
1990, Bartik 1989, Carlton 1983), which also
positively affects property values. This external-
ity is a purely distributive one, rearranging the
business environment in the local best interest
at the expense of another, less attractive locale.
Furthermore, to the extent that communities tax
business property at a higher rate than residen-
tial property, attracting new businesses can
increase the tax base even if aggregate property
values remain unchanged. With a larger tax

Table 1
Government’s Role in Primary and Secondary Education 
in the United States

Public enrollment as a Public expenditures as a
percentage of total enrollment percentage of GDP

1990 88.7 3.8
1991 89.0 3.8
1992 88.8 3.5
1993 88.8 3.8
1994 88.7 3.5

SOURCE: National Center for Education Statistics (1998, 1997, 1996).
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base, local governments can generate a given
level of tax revenues with lower tax rates.
Because the deadweight loss associated with
taxes generally falls as the marginal tax rate
falls, government activities can be less distor-
tionary in communities with higher tax bases.

The social safety net is the other major
source of second-best externalities from educa-
tion. Educated individuals are less likely to
receive welfare, Medicaid, or unemployment
compensation (McMahon 1987). They and their
children tend to be healthier (Grossman and
Kaestner 1997), which should reduce their use
of the public health system. Their children are
less likely to become teenage mothers, live in
poverty, or suffer from severe child abuse
(Maynard and McGrath 1997), all conditions that
are not only personal tragedies but also drains
on the public purse.

First-Best Externalities. Most of the first-
best externalities the literature examines are
related to productivity and economic growth.
Such externalities arise whenever education
enhances productivity or economic growth in a
way that is not reflected in the private returns to
education. Thus, whenever wages do not cap-
ture the full effects of a worker’s education, ex-
ternality benefits may arise. Similarly, if patents
do not fully capture the benefits of scientific or
technological discoveries and education fosters
such discoveries, part of the productivity gain
from technical change would also represent
externality benefits from education.

Rauch (1993) observes that if educational
externalities enhance worker productivity, “eco-
nomically identical workers will tend to earn
higher wages in human capital rich, rather than
human capital poor,” regions. Migration in
response to the higher wages will bid up rents
in such areas until worker utility is equalized
across the country. “Cities with higher average
levels of human capital should therefore have
higher wages and higher land rents” (Rauch
1993). Using data from the 1980 census to test
this hypothesis, Rauch finds that the average
level of education in a standard metropolitan
statistical area (SMSA) has a significant, positive
effect on both wages and rents.6 His estimates
suggest that “each additional year of SMSA aver-
age education can be expected to raise total fac-
tor productivity by 2.8% with a standard error of
estimate of 0.8%.” The estimates also imply that
“the social return [to formal education] exceeds
the private return by a factor of…roughly 1.7.” 7

Rauch examines factor prices, but a num-
ber of other researchers examining factor quan-
tities have also found evidence suggesting that

there are first-best externalities from education.
For example, in analyzing the forty-eight con-
tiguous states, Wasylenko and McGuire (1985)
find that the level of educational attainment con-
tributes to employment growth, independent of its
effect on wages. Fox and Murray (1990) analyze
Tennessee counties and find that for a given
wage, the firm entry rate (number of new firms/
number of active firms) increases as the educa-
tional attainment of a county increases, imply-
ing that the educational attainment of a county
enhances firm productivity. Because all private
productivity benefits from education should be
internalized by the labor contract and be incor-
porated into the wage, these findings suggest
education may generate externality benefits.

The pattern of international capital flows
also suggests there may be education externali-
ties. Capital should flow to the countries where
it can earn the highest rates of return, which,
according to neoclassical growth theory, should
be the countries with the lowest capital–labor
ratios. However, we do not observe strong 
capital flows into poor countries with low capi-
tal–labor ratios. Although both discuss other
possible explanations, Lucas (1988, 1990) and
Gundlach (1994) explore the hypothesis that
externality benefits from human capital could
explain this discrepancy.8 Examining data on
India and the United States and assuming that
the total stock of human capital grows at the
same rate as that part of the stock accumulated
through formal schooling, Lucas (1990) finds
that “taking the external effects of human capi-
tal into account…entirely eliminates the pre-
dicted return differential.” Gundlach (1994) finds
similar results for rate-of-return differentials be-
tween the United States and South Asia, Latin
America, and other Organization for Economic
Cooperation and Development countries.

A number of other cross-country studies
also examine the important contribution human
capital makes to economic growth (for exam-
ple, see Engelbrecht 1997 and Benhabib and
Spiegel 1994 or the discussions in Carlino 1995,
Sala-i-Martin 1994, and Barro 1992). Unfortu-
nately, such cross-country evidence does not
build a persuasive case for externality benefits
from primary and secondary education. As
Levine and Renelt (1992) illustrate, the results of
cross-country growth models are disturbingly
fragile.9 A number of models that do not incor-
porate human capital externalities also seem to
fit the cross-country data equally well (see, for
example, Benhabib and Jovanovic 1991 and the
discussion in Jorgenson 1998). The researchers
usually do not rule out the possibility that the
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growth benefits of human capital are fully pri-
vate. In addition, much of the recent literature
explicitly dealing with externality benefits
focuses on spillovers from research and devel-
opment or learning by doing, both of which
only loosely relate to primary and secondary
education. Furthermore, as Behrman and Ro-
senzweig (1994) discuss, international variations
in the completeness of the data and in the meas-
urement of enrollment and literacy can make
cross-country data on education very problem-
atic. Similarly, cross-country data on educational
attainment are problematic because they do not
control for potentially large differences in
school quality.10 Finally, as noted education
researcher George Psacharopoulos (1996) put it
in discussing the use of cross-country data to
evaluate education externalities, “Beyond the
quality of such data, countries differ in many
other respects than the general level of educa-
tion of their labor force or population for the
desired effect to be credibly picked up in such
analysis.…Thus, the externality in question
might just be another name for our ignorance
on what really determines economic growth.”

Some have argued that in addition to its
apparent effects on growth, education might
also generate an externality by deterring crime
(for example, see Usher 1997 or Haveman and
Wolfe 1984). Unfortunately, as with analyses 
of cross-country growth, the empirical evidence
is unpersuasive. In her survey of the literature
on crime and education, Witte concludes that
“most crime is committed by young men dur-
ing their adolescent years” and that “neither
years of schooling completed nor receipt of a
high school degree has a significant effect on an
individual’s level of criminal activity. However,
greater amounts of time in school are associated
with lower levels of criminal activity” (Witte
1997, 233). Apparently, custodial supervision
reduces the opportunities to offend. Thus, the
evidence does not support the hypothesis of
externality benefits from primary and second-
ary education per se, but rather one of exter-
nality benefits from keeping teenagers off the
streets.11

ANALYSES OF THE DEMAND FOR EDUCATION

Analyses of the demand for education use
information about voting and expenditure pat-
terns to tease out information about the public’s
willingness to pay for education. The underly-
ing premise of all these studies is that house-
holds reveal their preferences for education
either by choosing to vote in a particular way or

by choosing to live in a place that offers a par-
ticular mix of taxes and educational services.

Of interest here are studies that differenti-
ate between private and social demands for
education. Such studies incorporate the premise
that households not directly benefiting from
educational spending would only be willing to
pay for it if school spending satisfies some
social objective. Because that social objective
could be either redistribution or the production
of externality benefits, a finding of significant
social demand for education can support either
of the two rationales for government interven-
tion in the education market.

In one such study, Wyckoff (1984) exam-
ines survey data about a referendum in
Michigan. Voters were asked to choose one of
six possible tax rates, each of which would sup-
port a different level of educational spending
per pupil. The survey contains information
about which of the six tax/expenditure levels
the voter preferred, the household’s tax price of
educational expenditures, whether the voter is
employed by the local school district, the num-
ber of children the household has in local pub-
lic schools, whether the voter believes increased
school spending affects school quality, and
other characteristics of the household. Wyckoff
hypothesizes that the preferences of households
with children in the local public schools reveal
information about private demand for educa-
tion, while the preferences of households with-
out such children reveal information about
social demand for education.

Like other researchers (for example, Ru-
binfeld and Shapiro 1989, Lankford 1985,
Rubinfeld 1977), Wyckoff finds evidence that
households with children in public schools
favor higher spending on education than house-
holds without such children. However, he also
demonstrates that, all else being equal, house-
holds without children in the local schools seem
willing to pay for public schooling. Evaluated at
the mean of all other characteristics, households
with no children in the schools were willing to
pay $1,222 per pupil, while otherwise equal
households with one child in school were will-
ing to pay $1,532 per pupil.12 Wyckoff concludes
that at the margin, 9 percent of the benefits from
educational expenditures accrue to households
without children in school. However, he notes
that because his sample is small and the estima-
tion is imprecise, the social portion could be as
low as zero or as high as 50 percent.

Weisbrod (1962, 1964) originated a line of
analysis that uses expenditure, rather than vot-
ing, data to evaluate the social demand for edu-
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cation. He hypothesizes that any social benefits
of education accrue primarily to the community
in which the educated person lives. Although
Weisbrod does not put it in these terms, his
premise could also be seen as implying that
society feels altruistic only toward locals who
remain local. In either case, a community’s will-
ingness to pay for education should correlate
with expected migration patterns.

Everything else being equal, if a commu-
nity’s willingness to pay for schooling arises
from the expectation of social benefits, educa-
tional expenditures should follow a particular
pattern. Communities anticipating high emigra-
tion of locally educated individuals should be
less willing to pay for investment in education
because they are unable to capture externalities
produced by the education of those who subse-
quently move away; it is not rational to pay for
benefits not received. On the other hand, if edu-
cational expenditures attract new residents who
are already highly educated, then, all else equal,
communities that experience high immigration
of educated persons should be more willing to
pay for schooling. Finally, if school spending is
not a strong attraction for the educated, com-
munities that anticipate high immigration of
educated individuals should substitute this
“imported” human capital for the locally pro-
duced variety and be less willing to pay for
schooling.

Weisbrod (1964) constructs a simple linear
regression model that explains current educa-
tional expenditures at the state level (circa 1960)
by total personal income (both in per-pupil
terms); the percentage change in state popula-
tion from net immigration and net emigration
(separate variables); the fractions of expendi-
tures attributable to state and federal aid, re-
spectively; and by certain characteristics of the
student body.13 He finds the state and federal aid
percentages insignificant at the 5 percent level
in explaining differences in educational expen-
ditures for the forty-eight contiguous states.
Personal income per pupil is a significant and
positive explanatory variable, as is the percent-
age of public school students in high school.
Weisbrod attributes the explanatory power of
the latter to the higher cost of teaching high
school students. Net migration has an asymmet-
ric effect on expenditures. While net immigra-
tion has no statistically significant effect, net
emigration has a significant, negative effect on
current expenditures. Although cautious about
reading too much into his results, Weisbrod
concludes that his analysis supports the case for
significant nonprivate benefits from education.

Subsequent tests of Weisbrod’s hypothesis
have yielded mixed results. Hadley (1985) up-
dates the analysis, excluding the intergovern-
mental aid and demographic variables and
measuring personal income per capita rather
than per pupil.14 He confirms Weisbrod’s
hypothesis for the 1959–60 school year but
rejects it for the 1976–77 school year.

Greene (1977) and Holland (1974) observe
that local data are more appropriate than state-
level data for testing Weisbrod’s hypothesis.
Their results are also mixed. Using 1960 data
and treating state aid as endogenous (but, like
Hadley, excluding student demographics),
Holland finds no relationship between migra-
tion and per-pupil expenditures in Oklahoma
State Economic Areas. Using 1970 data and
including data on both intergovernmental aid
and student demographics, Greene finds that
expenditures by New York school districts posi-
tively correlate with immigration and negatively
correlate with emigration.

A common shortcoming of all these studies
is that they rely on migration data ill suited to
the analysis. The data do not differentiate the
emigration of those educated in the region from
the emigration of those educated elsewhere, nor
do they indicate the human capital endowments
of the migrants. Furthermore, none of these
analyses adjusts the emigration data for the
presence of parents with school-age children. A
search for school quality could lead parents to
migrate in direct response to the level of school
spending—attracted to communities with high
expenditures and repelled by communities with
low expenditures. Because this migration pat-
tern mimics the negative correlation between
expenditures and emigration expected under
Weisbrod’s hypothesis, data that include the
emigration of parents with school-age children
are biased in favor of the hypothesis and should
not be used to test it.

Another shortcoming these studies share is
that they treat emigration and immigration as
exogenous when they clearly are endogenous.
Research on migration and labor finds that the
number of years of schooling significantly and
positively correlates with the propensity to
migrate (Borsch-Supan 1990, Myers 1972, Schultz
1982). By extension, there should be a similar
correlation for educational quality. To the extent
that school quality is attributable to school
spending, local expenditures on education will
influence the future migration patterns of stu-
dents. At the very least, characteristics of the
local labor market that help determine a com-
munity’s ability to pay for schools also deter-
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mine the likelihood of migration for reasons of
employment.

Taylor (1992) refines these studies by
examining the relationship between migration
and educational expenditure when both emi-
gration and immigration are endogenous rather
than exogenous. Her analysis focuses on the
emigration of locally educated high school 
graduates who are unlikely to have school-age
children and the immigration of high school
graduates. She also incorporates an educational
production function to reflect efficiency differ-
ences in producing human capital. The analysis
is conducted across a subset of states, using
school-level data on expenditures and including
a wide variety of student demographics.

Taylor finds that the emigration of locally
educated individuals does not reduce local will-
ingness to pay for schools, but the immigration
of individuals already endowed with at least a
high school education does negatively influence
expenditures. This pattern implies that locally
produced and imported human capital are sub-
stitutes, and if a great deal of human capital
moves into an area, it may be unnecessary to
pay to produce it locally. Thus, while her analy-
sis of community spending patterns suggests
significant nonprivate benefits to education, it
also suggests that communities expect those
benefits to arise from adult migrants rather than
from locally educated children.

THE IMPLICATIONS

Considered individually, each piece of the
empirical evidence provides only modest sup-
port for the government’s role in primary and
secondary education. However, taken together,
the sheer volume of evidence is rather persua-
sive. Furthermore, any gaps in the empirical evi-
dence may indicate a complex measurement
problem—or a lack of research on the issue—
rather than the absence of significant social
benefits from education. Finally, there is little
doubt in economic circles that capital market
imperfections would lead to some degree of
underinvestment in education in the absence of
government intervention.

For the sake of argument (if nothing else),
assume a significant public interest in educa-
tion. What guidance do these underlying ration-
ales offer for government’s role in primary and
secondary education?

The first guiding principle is that families
should remain the primary educational decision
makers—and the primary educational financiers.
Unless taken to extremes that are unsupported

by empirical or theoretical evidence, all three
rationales give the government a subordinate role
in primary and secondary education. The market-
failure rationale implies that the government
should efficiently ensure families have access to
credit and that they pay no more for education
loans than they would for any other type of
investment loan. However, this rationale does
not imply education should be subsidized or the
government should determine the amount of
education students receive. The externalities
rationale implies education should be subsi-
dized, but it also implies the subsidy should be
proportional to the externality. Because the pri-
vate benefits from education greatly exceed the
nonprivate benefits,15 families should pay the
lion’s share of educational expenses. (For a dis-
cussion of the U.S. family’s role in education
finance, see the box entitled “How Families Pay
for Elementary and Secondary Education.”) Fi-
nally, the altruism rationale implies that society
wishes to transfer resources to the young, but 
it does not imply that society cares more than
parents about the welfare of their children or
that society’s transfers to their children should
be large relative to the parents’ transfers.

One important consequence of this pri-
macy for parents is that parents retain control
over the level of educational spending. One-
size-fits-all financing, wherein society tries to
equalize expenditures or sets a very high floor
on spending per pupil, violates this principle.
Issuing an overly generous school voucher—or
any type of voucher that parents are not
allowed to supplement—would also violate this
principle.

The second guiding principle follows
directly from the notion that government has a
significant financial interest in primary and sec-
ondary education. To the extent that the gov-
ernment has money on the table, it also has a
legitimate interest in monitoring the outcomes
of the educational process. Thus, if the govern-
ment subsidizes education because education
generates positive externalities, it should ensure
schools behave in a way that produces such
externalities. For example, if the externalities
arise from the scientific literacy of the popula-
tion, the government should confirm that
schools promote scientific literacy. Similarly, if
the externalities that justify government subsi-
dies arise from socialization and the develop-
ment of common values, the government
should make eligibility for public funds contin-
gent on producing such outcomes. Even if the
government is only responding to market failure
by acting as an educational lender, it is obliged



FEDERAL RESERVE BANK OF DALLAS       21 ECONOMIC REVIEW FIRST QUARTER 1999

to monitor the use of its funds. Just as a prudent
private lender has an obligation to make sure
that car loans are used to buy cars, the govern-
ment has an obligation to ensure education
loans are used to buy education.

Monitoring educational outcomes does not
imply controlling the production process, how-
ever. The final guiding principle is that govern-
ment does not necessarily have a role in pro-
viding educational services or in regulating the
manner by which private schools provide edu-
cational services. The market-failure rationale is
silent on this issue, as is the altruism rationale.
Some economists have argued that public pro-
vision of education generates externality bene-
fits (such as socialization and the promotion of
democracy) that the public finance of education
alone cannot generate because public schools
provide a “common educational experience that
cannot be left to the vagaries of individual or
family choice.”16 However, there is no empirical
evidence this effect outweighs the possible in-
efficiencies associated with the public provision
of education17 or that private schools are less
cost-effective than public schools at generating
such effects. Furthermore, as West (1991) points
out, there is little commonality of practice
among public schools in the United States. If
providing a common educational experience
were the rationale for public provision of edu-
cation, we would expect more homogeneity in
the public school system. Absent significant
externalities that are uniquely generated by a
public school system, no economic rationale
requires the public provision of education.

CONCLUSIONS

Economic theory provides three broad
rationales that can warrant a role for govern-
ment in primary and secondary education, and
a substantial body of research provides em-
pirical support for these rationales. Some degree
of government participation in the education
market is clearly appropriate from an economic
perspective.

It is hard to justify the pervasive nature of
government participation in the current system,
however. On the basis of these rationales, gov-
ernment’s role in primary and secondary educa-
tion should be subordinate to the role of
families and primarily focused on assisting in
education finance and ensuring that schools
produce desirable social outcomes. Instead, we
have a long history of public provision of edu-
cation wherein the vast majority of school-age
children attend public schools, parents cannot

know the full extent of their responsibility for
education finance because the tax code assigns
that responsibility to an array of parties, and
pundits see no dissonance between pursuing
expanded subsidies for education and opposing
government plans to gather and disseminate
information about educational outcomes. Edu-
cation policy in the United States is apparently
about something other than economics.

NOTES

My thanks to Steve Brown, Jason Saving, and Alan

Viard for helpful comments and discussions. Of course,

all remaining errors are my own.
1 The data on educational expenditures are from

National Center for Education Statistics (1997, 1998).
2 Even if lenders could legally enforce long-term labor

contracts, there are substantial principal–agent prob-

lems associated with forcing people to use their

human capital.
3 “Some altruistic parents do not leave bequests

because they get less marginal utility from consump-

tion by their adult children than from their own con-

How Families Pay for Elementary and Secondary Education

Although the true extent of their burden is unknown, families pay for the educa-
tion provided by “free” public schools in a variety of ways.

The value of the time students bring to the classroom represents an enormous
share of our educational resources. At the high school level, between one-half and
two-thirds of U.S. school resources come from the students themselves in terms of
opportunity costs.1

Another direct source of revenue from the family to the school is the school
taxes individuals pay on their residences. Whether they own or rent, residents usually
foot the bill for property taxes, although landlords may bear some portion of the tax
burden for rental property (Martinez-Vazquez and Sjoquist 1988, Roche 1986).

In addition, research suggests that homeowners are willing to pay a premium to
live in a neighborhood with good schools (Hayes and Taylor 1996, Black forthcom-
ing). Any such premium represents a payment for public schooling, whether or not
that payment is captured by the schools in the form of higher tax revenues.

Finally, families with children pay for schooling by picking up much of the school
tax burden that originates at the business level. Because capital must earn a compa-
rable after-tax rate of return in all parts of the world, taxes on business capital are
actually paid by the parents and the nonparents who work for the firm or buy its
products. Furthermore, landlords seldom bear the full burden of taxes on business
real estate. For example, Man (1995) finds that Phoenix property owners pay only 60
percent of the property taxes on commercial real estate while property users pay 40
percent. Similarly, McDonald (1993) finds that Chicago landlords pay only 55 percent
of property taxes on commercial real estate, while the remainder is passed through
to tenants in the form of higher rents. For the same reasons taxes on business capi-
tal are passed through to workers and customers, rent differentials resulting from
property taxes also tend to be passed through to workers and customers.

1 In 1996, average annual earnings were $15,478 for 18- to 24-year-old males with less than a
high school diploma who worked full time (U.S. Bureau of the Census 1997). Therefore, assum-
ing a nine-month school year, the opportunity cost of a year of school would be $11,609.
Alternatively, the minimum wage in 1996 was $4.75. Again assuming a nine-month school year
and full-time employment, the opportunity cost of a year of school would be $7,125. Average
expenditures on public elementary and secondary schooling for the 1996–97 school year were
$5,957 per pupil (U.S. Department of Education 1998).

Comparable calculations cannot be made at the grade-school level because child labor laws
make it impossible to observe potential wages for younger children and because very young
children are not only unemployable but also require costly supervision.
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sumption when elderly. They would like to raise their

own consumption at the expense of their children’s,

but they cannot do this if unable to leave debts to chil-

dren.…Selfish and weakly altruistic parents would like

to impose a large debt burden on their children.…

Parents who cannot leave debt can substitute their

own consumption for their children’s by investing less

in the children’s human capital and instead saving

more for old age. Therefore, in families without

bequests, the equilibrium marginal rate of return 

on investments in children must exceed the rate on

assets saved for old age; otherwise, parents would

reallocate some resources from children to savings.

These parents underinvest in their children” (Becker

and Murphy 1988, 5–6).
4 Because college students are overwhelmingly adults,

this argument does not apply to postsecondary edu-

cation.
5 Alternatively, de Bartolome (1988) argues that “in-

kind transfers may be a necessary instrument of redis-

tribution” when household wealth is unobservable: 

“A family ‘reveals’ its wealth by its choice of house size

and education level: redistribution may be effected by

linking tax policy to housing and educational choice.

Cash transfers alone cannot be used to effect redistri-

bution because all families appear alike.”
6 On the other hand, Maré (1995) demonstrates that

Rauch’s results can be sensitive to the inclusion or ex-

clusion of metropolitan areas, the choice of discount

rate, and the specification of metropolitan area charac-

teristics. His analysis also suggests that educational

externalities (if any) arise from postsecondary educa-

tion rather than from primary or secondary education.
7 In this context, the social return includes the private

return.
8 Other possible explanations include imperfections in the

market for physical capital and variations in political risk.
9 Levine and Renelt find that although the initial second-

ary-school enrollment rate enters their basic model of

growth in real, per-capita GDP with a significantly posi-

tive and robust coefficient, it is insignificant in models

with a richer set of explanatory variables (Levine and

Renelt 1992, 950).
10 For example, Behrman and Birdsall (1983) find that in

Brazil quality differences are as important as attain-

ment differences for understanding variations in earn-

ings and that analyses of attainment alone can be

misleading.
11 Donohue and Siegelman (1998) find evidence that pre-

school enrichment programs targeted to at-risk students

can cost-effectively reduce crime. Because “the avail-

able evidence does not demonstrate any delinquency-

reduction effect for Head Start” (a general enrichment

program for preschoolers), their results are unlikely to

extend to general primary and secondary education.
12 Wyckoff does not indicate whether the $1,222 is sig-

nificantly greater than the lower bound expenditure on

the survey of $825 per pupil. Twenty-seven percent of

survey respondents chose the minimum level of

expenditure.
13 The demographic variables are the percentage of the

school-age population in public schools, the percent-

age of public school students in high school, and the

percentage of public school students who are non-

white.
14 Hadley does not explain why he excludes the variables

on state and federal aid and student demographics.

While the aid variables are insignificant in Weisbrod’s

original estimation, the nonracial demographics are in-

dividually significant at the 5 percent or 10 percent level.

(Weisbrod does not report a test of joint significance.)
15 Even if one postulates that the benefits from education

arise primarily from signaling productivity to potential

employers rather than from the creation of human 

capital, the private benefits clearly outweigh the non-

private benefits of such signaling.
16 Levin 1991, 139.
17 For a discussion of such inefficiencies, see Grosskopf,

Hayes, Taylor, and Weber (1997).
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