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CHAPTER 4

Public and Private Sector
Initiatives to Promote Economic

Efficiency and Growth
FROM THE DAYS OF ADAM SMITH, economists have recog-

nized that a system of perfectly competitive markets enhances eco-
nomic well-being in several ways: by permitting resources, prod-
ucts, and services to go to those who value them most; by providing
incentives for cost savings and innovation in the production and
distribution of goods and services; and by fostering low prices. Yet
like Adam Smith, today’s economists also recognize that under
some limited but important circumstances markets do not always
achieve these desirable ends. When they do not, appropriate gov-
ernment action can improve markets’ functioning and so increase
economic well-being—for example, by enhancing health and safety,
protecting the environment, maintaining competition, and helping
develop the intellectual and physical infrastructure that undergirds
economic progress.

Markets may fall short in several ways. Markets in some sectors
of the economy are imperfectly competitive because a few suppliers
exercise market power, keeping prices high and discouraging inno-
vation. Markets may also be subject to externalities, in which pri-
vate actors, responding to market incentives in their own self-inter-
est, impose costs on others (for example by polluting the environ-
ment) without compensating them for their loss. Finally, markets
by themselves are not likely to provide appropriate amounts of
some goods and services—like national security, education, and re-
search and development—because these ‘‘public goods’’ have value
to society far in excess of their value to any individual buyer.

Governments, like markets, may fall short of perfection. Govern-
ment operations are not always as efficient as they could be, and
government regulations, however well intentioned, may sometimes
themselves distort economic activities so that markets function less
than perfectly. Accordingly, the Administration has taken on the
challenge of creating a government that, in the words of the Na-
tional Performance Review (NPR), ‘‘works better and costs less.’’

This chapter begins by describing the results so far of the Admin-
istration’s effort to reinvent government. The remainder of the
chapter examines some of the Administration’s policy initiatives to-
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ward making markets work better. These initiatives reflect the
positive role of government, long recognized by economists, in pro-
moting competition in particular markets, remedying harmful
externalities, and providing public goods.

IMPROVING HOW THE GOVERNMENT FUNCTIONS

For Americans used to hollow rhetoric about efforts to change the
culture of government, the first fruits of the National Performance
Review, directed by the Vice President, come as a welcome sur-
prise. In its first report, in September 1993, the NPR identified 384
separate actions that the Federal Government could take to save
money while preserving or even improving the level of service. One
year later, more than 90 percent of the NPR’s recommendations
were being implemented. Actions already taken are expected to
achieve more than half of the $108 billion in savings the NPR fore-
cast achieving over 5 years. Thirty bills covering one-fifth of the
NPR’s legislative recommendations have been signed into law, in-
cluding the Procurement Reform Act, the Customs Service Mod-
ernization Act, the Federal Employee Buyout Bill, Financial Man-
agement Reform, and the Department of Agriculture Reorganiza-
tion Act. The Federal Government is buying fewer custom-designed
products and becoming a more sensible shopper of merchandise off
the rack. Agencies are saving taxpayers millions of dollars by
slashing red tape. Federal employees have contributed hundreds of
promising practices to share with other Federal agencies. Across
the country, 135 ‘‘reinvention labs’’ are fostering innovation by Fed-
eral employees.

The Administration’s efforts to improve government functioning
and government regulation seek to replace administrative controls
with market constraints and market-like incentives where feasible.
For example, Federal agencies have long been in the habit of pro-
viding certain financial and administrative services for themselves.
The NPR directs Federal agencies to open up these internal monop-
olies by exposing their operations to competition. Agencies can now
purchase over 100 financial, administrative, and other services
from competitive suppliers in other agencies. Similarly, the General
Services Administration has begun a pilot initiative to reduce its
monopoly on government real estate services and instead give its
agency customers a choice of service providers. This initiative in-
volves the creation of competitive enterprises to provide real prop-
erty services on a fee basis, with benchmarks for performance.

The NPR also challenges Federal agencies themselves to search
for market, not administrative, solutions to agency needs and mis-
sions. Agencies can now make small purchases with an ordinary,
commercially issued credit card; this move saved $50 million in
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1994 alone. At the Defense Department a new travel process is ex-
pected to save $1 billion over 5 years. And as discussed below, the
Federal Communications Commission has begun to auction the
rights to portions of the radio spectrum that previously were allo-
cated in a cumbersome administrative hearings process or by lot-
tery. These auctions have already raised hundreds of millions of
dollars.

The NPR encourages government agencies to replace regulations
with incentives. For example, the Environmental Protection Agency
(EPA) is shifting its emphasis from regulation-based pollution con-
trol to providing incentives for pollution prevention. The EPA’s
Common Sense Initiative involves six major U.S. industries in cre-
ating more cost-effective pollution control and prevention strate-
gies, such as allowing companies to trade pollution credits (the ad-
vantages of tradable credits are explored later in this chapter). The
Occupational Safety and Health Administration has restructured
its approach to workplace safety, empowering OSHA inspectors to
identify better ways to protect American workers.

PROCUREMENT REFORM

For decades, changes in government purchasing rules were more
often proposed than enacted. But with the support of the Adminis-
tration a bipartisan coalition in the Congress passed the Federal
Acquisition Streamlining Act of 1994. The act changes the way the
Federal Government buys $200 billion worth of goods and services
each year—everything from paper clips to jet aircraft. Two hundred
and twenty-five major provisions of law are either repealed or re-
formed, resulting in a purchasing system that will increase com-
petition and lower costs.

To most Americans government procurement has become almost
synonymous with ‘‘waste, fraud, and abuse.’’ This is understand-
able, given the many well-publicized anecdotes over the years sug-
gesting a regulatory bureaucracy gone out of control. Yet, iron-
ically, the web of laws and regulations that gave rise to such horror
stories as the Defense Department’s $600 toilet seat actually
evolved out of laudable efforts to protect the taxpayer from waste,
fraud, and abuse.

Since the Civil War, Federal authorities have sought ways to en-
sure fair competition for government contracts. By 1994 no fewer
than 889 oversight laws and regulations were on the books. Over-
sight activities employed thousands of procurement officials and
added billions of dollars each year to the cost of running the De-
fense Department. Today the Congress and the Administration be-
lieve the public interest can be better served by a procurement sys-
tem that is less regulated, more flexible, and much more compat-
ible with commercial practices.
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The inherited procurement system raises costs and impedes inno-
vation by discouraging commercial firms from doing business with
the government, and especially with the Defense Department,
which accounts for well over half of all Federal procurement. Par-
ticularly cumbersome are the provisions of the Truth in Negotia-
tions Act of 1962 (TINA), which among other things generally re-
quire companies with government contracts worth over $100,000 to
account for every 6 minutes of each of their employees’ time. One
leading defense contractor, a manufacturer of aircraft engines for
commercial as well as military customers, has to employ 52 extra
people, at a cost to taxpayers of $13 million a year, just to comply
with TINA and other government procurement regulations. The
high overhead costs of dealing with the purchasing bureaucracy
have led at least one other large corporation, faced with declining
sales due to military downsizing, to sell its defense division to a de-
fense contracting specialist, which could afford the cost of doing
business with the public sector because it could spread the over-
head costs over a greater sales base.

The procurement barriers that prevent the Defense Department
from buying commercial items off the shelf do not merely raise
costs to the taxpayer; they also impede the Pentagon’s access to
commercial technology, which in many critical areas is now more
advanced than military technology. Because of specialized cost ac-
counting practices and other demands unique to the government,
leading-edge commercial producers of advanced technology some-
times refuse to become partners with military contractors. The re-
sult is to choke off the flow of technology from the civilian to the
defense sector.

An incident during the Persian Gulf crisis offers probably the
best-known recent example of how procurement regulations can
prevent the Defense Department from taking full advantage of the
inventiveness and efficiency of commercial producers. The Penta-
gon placed an emergency order with a leading U.S. telecommuni-
cations equipment supplier for 6,000 commercial radio receivers.
The Pentagon waived all military-unique specifications, but pro-
curement officials were still legally bound to ensure that the gov-
ernment was getting the lowest available price. Unfortunately, the
company’s commercial unit lacked the specialized recordkeeping
systems required to demonstrate that the quoted price was indeed
the lowest for that radio available anywhere. And since any
misstatement regarding the price might constitute a felony, no
company official would risk making the certification. The impasse
was resolved only when the Japanese Government, unencumbered
by such rules, agreed to purchase and ‘‘donate’’ the radios as part
of its promised contribution to the allied war effort.
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Past efforts to fine-tune the procurement system have not solved
its problems. The entire system has to be fundamentally rede-
signed. The Federal Acquisition Streamlining Act of 1994 begins
this process by making three key statutory changes.

First, the new law simplifies government contracting for commer-
cial purchases. Agencies acquiring goods shall give preference to
commercially available versions rather than ones specifically de-
signed for the government. The law waives many laws that re-
quired supplier companies to provide the government with data
they did not already routinely collect or that their commercial cus-
tomers did not also require. Second, the law authorizes the Defense
Department to undertake pilot projects to test innovative ap-
proaches to acquiring military equipment derived from commercial
products.

Third, the law authorizes greatly simplified contracting proce-
dures for small purchases while also encouraging electronic com-
merce—in effect, Federal contracting by electronic mail. The new
law waives the paperwork and recordkeeping requirements of nu-
merous existing laws for purchases of less than $100,000 (the pre-
vious threshold was $25,000). The increase will make an additional
45,000 procurement actions annually—valued at about $3 billion
each year—eligible for simplified acquisition procedures. Federal
agencies also are given greater flexibility to make ‘‘micro pur-
chases’’ of $2,500 or less. For example, a Federal office manager
can now buy pencils at a local discount store without having to fill
out a stack of government purchasing forms.

The new law facilitates electronic commerce by encouraging Fed-
eral agencies to plug into a publicly accessible Federal Acquisition
Computer Network. The President has also ordered all Federal
purchasing agencies to utilize electronic commerce to the extent
possible; as a result, nearly 250 Defense Department offices, which
account for 80 percent of small defense purchases, plan to be on-
line within 2 years.

Building upon these legislative reforms, the Pentagon is rede-
signing its buying practices to reduce significantly its reliance on
so-called milspecs, the 31,000 military specifications that describe
down to the minutest detail how items ordered by the military are
to be made—everything from shotgun ammunition to macaroons for
the mess hall. Another case from the Persian Gulf conflict high-
lights the urgent need for change. The U.S. Army had placed an
emergency order with a large defense contractor for 12,000 hand-
held navigation devices. The devices would receive signals from the
Global Positioning Satellite (GPS) System, thus enabling soldiers to
know their precise position on the desert battlefield. The contractor
responded that, to comply with milspecs, each receiver would cost
$34,000 and weigh 17 pounds, and the order would take at least
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18 months to fill. The Army obtained an exemption from the
milspecs and found two commercial firms that could fill the order
quickly with GPS receivers that weighed only 3 pounds and cost
only $1,300 apiece.

Milspecs may have made more sense in the past, for sophisti-
cated weapons systems at least, when the Pentagon and the de-
fense industry dominated advanced technology. But for the fields of
technology most important to the Defense Department today—
semiconductors, computers, software, telecommunications—tech-
nical leadership now generally resides with commercial industry.
By adopting commercial standards, the Defense Department ex-
pects to pay less to provide the armed forces with the latest genera-
tion of equipment than if it attempted to design and maintain its
own unique standards. Under the new procurement system, to be
fully implemented in 3 or more years’ time, the Defense Depart-
ment will no longer tell contractors how most of the products it
buys must be made. Milspecs will be the exception, not the rule.

The complete restructuring of the government’s procurement sys-
tem will take time. Some analysts believe that nothing less than
a cultural revolution is needed to make the shift to a system that
supports innovation and rewards market-driven, entrepreneurial
management. That may be so, but in the meantime the Federal Ac-
quisition Streamlining Act, together with other reforms being ac-
tively implemented by the Defense Department, will produce—in-
deed, are producing—positive results.

REFORMING THE FEDERAL AVIATION
ADMINISTRATION

The National Performance Review also called for reform of the
way the Federal Aviation Administration (FAA) operates the Na-
tion’s air traffic control system. Emerging, satellite-based tech-
nologies of air navigation and air traffic control promise to reduce
routine air travel times and congestion-related delays by freeing
aircraft from having to travel in designated airways. But, the NPR
argued, existing budgeting, personnel, and procurement rules so
hobble the agency as to impede its ability to adopt this cutting-edge
technology quickly. To create an organization that would be up to
the challenge of building and running a state-of-the-art air traffic
control system, the NPR proposed transferring that responsibility
from the FAA to a public corporation set up for that purpose. The
National Commission to Ensure a Strong Competitive Airline In-
dustry contemporaneously made a similar recommendation.

In May 1994 the Administration announced a plan to implement
these recommendations. The new government corporation would be
funded in part from fees paid by the commercial aviation firms
using the new system. It would also be permitted to borrow from
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the Treasury and from private capital markets, so that the sub-
stantial capital investment needed to complete an advanced air
traffic control system would not be limited by the flow of user fees.
Accelerating the full deployment of the new system in this way
will, it is hoped, speed complementary investments by the airlines
in aircraft equipment needed to use the system.

The Administration’s proposal assigns the users of the air traffic
control system a significant role in its corporate governance: avia-
tion company executives would be not merely advisers to the cor-
poration but its directors as well. In part because of the fees they
would pay, users would have a direct and substantial financial
stake in ensuring that air traffic control services promote safe and
rapid air travel, that those services are provided at low cost, and
that beneficial investments are not delayed. Strong user represen-
tation on the board of directors would therefore encourage sensible
and cost-effective corporate decisionmaking.

Regulatory oversight remains important to ensure safety in air
travel, to prevent monopoly abuses in the setting of user fees, and
to ensure that the corporation does not abuse its ability to borrow.
In the Administration’s plan, these functions would be performed
outside the corporation by the Department of Transportation. Safe-
ty regulation would remain in the hands of a slimmed-down FAA,
which would oversee the new air traffic control corporation in much
the same way it now oversees air carriers and manufacturers. The
Secretary of Transportation would have the power to disapprove
user fees that harm new entrants, diminish competition, or lead to
excessive fees for air service, and the power to disapprove borrow-
ing in excess of the corporation’s ability to repay or borrowing in-
tended for inappropriate, wasteful, or unreasonably speculative ac-
tivities.

PROMOTING EFFICIENCY IN THE MARKET
ECONOMY

Government can promote efficiency in the market economy in
many ways, including these three: restraining anticompetitive prac-
tices, ensuring that the costs of externalities are taken into account
by those who create them, and undergirding markets with research
and information that would be undersupplied—or not supplied at
all—by private markets. This Administration is committed to mak-
ing the Federal Government perform these and other important
functions efficiently so that markets perform better, and is working
on many fronts to do so. Notable examples are initiatives in anti-
trust enforcement and interstate banking legislation. Other chal-
lenges—and opportunities—for improving the performance of the
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market economy lie ahead, for example in the areas of agricultural
policy and ground transportation regulation.

ANTITRUST ENFORCEMENT
The Nation’s antitrust laws, effectively enforced, preserve com-

petition and the economic benefits it yields. This Administration is
committed to maintaining antitrust protections. In 1994 the Justice
Department filed three complaints challenging firms for monopoliz-
ing markets, including a widely publicized settlement involving the
largest firm in the computer software industry. In contrast, the
Justice Department had filed only four other such complaints since
the successful conclusion, in 1982, of the prolonged government
lawsuit to break up what was then the nationwide telephone mo-
nopoly. Other important antitrust initiatives of the past year in-
cluded a renewed campaign against foreign anticompetitive conduct
that harms U.S. interests, the settlement of the Justice Depart-
ment’s price-fixing case against the major airlines (Box 4–1), new
efforts in reviewing proposed mergers and acquisitions to har-
monize the need to protect competition with industry trends toward
rationalization, and efforts to protect incentives for firms in com-
petition to innovate. This last initiative is discussed later in this
chapter (in the section on ‘‘Intellectual Property’’); the other three
are considered here.

Anticompetitive Foreign Practices
For 50 years the antitrust laws have been interpreted as forbid-

ding anticompetitive foreign practices that harm U.S. interests,
whether by raising the prices of imports to American consumers or
by closing markets to American exporters. In the past, for example,
the antitrust laws have been employed against foreign buying car-
tels using monopsony power—the market power of a single buyer—
to lower the price received by U.S. exporters. Such enforcement not
only protects specific U.S. interests directly, but also advances U.S.
interests more broadly by promoting a global regime of competitive
open markets.

In 1988 the Justice Department chose to disavow the use of these
laws to protect U.S. export trade. That policy was renounced in
1992, but no new case was filed until 1994, when the department
reached a settlement with a large British producer of float glass
(the type of glass used in automobiles and buildings). The Justice
Department charged that the company used exclusive territories
and other restrictions in licensing its technology in an attempt to
monopolize this $15-billion-a-year global industry. The licensing re-
strictions discouraged U.S. firms from designing, building, or open-
ing float glass plants abroad. Because much of the technology being
licensed is now in the public domain, and thus could not claim in-
tellectual property protection as trade secrets, the Justice Depart-
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Box 4–1.—Airline Price Fixing

In 1994 the Justice Department settled a case involving
price-fixing charges against eight major airlines. What was
new about the case was the way in which new forms of infor-
mation exchange made possible by advances in telecommuni-
cations and computerization were allegedly used to facilitate il-
legal conduct.

The major airlines are connected through a computerized
system, set up by the airlines themselves through a joint ven-
ture, that collects fare information from each of them and
transmits it to the various computer reservation systems used
by travel agents. Through the joint venture, the air carriers
process and sort fare change information to produce detailed
daily reports displaying relationships among fares. The Justice
Department emphasized that much of this information is un-
available in practice to travel agents and other users of the
reservation systems.

According to the Justice Department, the carriers’ joint ven-
ture was used in a novel and anticompetitive way to coordinate
fare decisions over a 5-year period. Using certain features of
the fare records (first and last ticket dates and footnote des-
ignators) and often employing prospective fares never offered
to the public, the carriers created a detailed language for strik-
ing complex bargains across fares and routes. For example, one
carrier might agree to raise its fares for a certain city-pair
market in which a rival carrier would prefer a higher fare than
the first carrier desired, in exchange for the rival carrier agree-
ing to raise its fares in a second market in which the pref-
erences were reversed. The rapid information exchange made
possible by the computerized network aided the carriers in en-
forcing such bargains: an airline could usually detect and re-
spond to a rival’s deviation from such a deal within a day.

The Justice Department claimed to have identified over 50
such collusive agreements between carriers using the comput-
erized joint venture for negotiations, and challenged as unrea-
sonable the features of the fare records that made these con-
versations possible. If such coordination had raised fares by as
little as 5 percent for 5 years on 300 routes, the cost to con-
sumers would have been nearly $2 billion, according to the
Justice Department. The price-fixing charges were settled by
an agreement approved by a Federal court which forbids the
carriers from using the features of the fare records that facili-
tate bargaining.
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TABLE 4–1.—Announced Mergers and Acquisitions Transactions in 1992
and 1993

Industry

Transactions Asset value

Number Percent of
total

Millions of
dollars

Percent of
total

All industries .................................................................................. 5,237 100.0 273,088 100.0
Finance ........................................................................................... 900 17.2 65,030 23.8
Telecommunications ....................................................................... 249 4.8 62,615 22.9
Health care ..................................................................................... 598 11.4 18,503 6.8
Defense and technology ................................................................. 226 4.3 8,913 3.3

Source: Merrill Lynch, Mergerstat Review 1993. Reprinted with permission.

ment concluded that the licensing provisions were not legitimate
business practices but were instead being used to close off foreign
markets to U.S. competitors. The settlement eliminates the British
company’s territorial restrictions, allowing U.S. firms to manufac-
ture float glass abroad. This case also illustrates the Justice De-
partment’s renewed focus on anticompetitive distribution practices
and the anticompetitive potential of sham intellectual property li-
censing arrangements.

The ability of Federal antitrust enforcers to challenge inter-
national cartels and other anticompetitive foreign practices that
harm U.S. consumers and exporters was enhanced by legislation
enacted in 1994. The new act allows the Justice Department and
the Federal Trade Commission to enter into reciprocal agreements
with foreign antitrust agencies, under which the U.S. and the for-
eign agencies will assist each other’s investigations by obtaining
antitrust evidence from firms and persons within their own juris-
dictions. Safeguards in the legislation ensure that confidential busi-
ness information supplied to foreign antitrust authorities will not
be improperly used or disclosed.

Antitrust Review of Mergers and Acquisitions
Mergers and acquisitions are on the upswing: both their number

and the value of the assets transferred have increased every year
since 1991. But half of all mergers and acquisitions in 2 recent
years, as measured by asset value, have occurred in four indus-
tries: telecommunications, health care, financial services, and de-
fense and technology (Table 4–1). These are all industries in which
technology or the government’s role has been changing dramati-
cally, leading firms to alter their business strategies through re-
structuring.

Mergers and acquisitions may be attractive to the parties in-
volved for a number of reasons. They may allow the merging firms
to lower costs, improve management, stimulate innovation, or re-
duce taxes. But they may also—and this is the concern of antitrust
enforcers—enable the expanded company to exercise market power.
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Acquisitions in industries undergoing widespread restructuring
are more likely than most to raise conflicts between the business
trends that encourage consolidation and the need to preserve and
promote competition. Such conflicts have arisen in the hospital in-
dustry, where a consolidation has been under way for some time.
Nationwide, almost 100 hospitals merge or close in a typical year,
and consolidation is occurring in all regions of the country. Because
many hospitals serve highly localized geographic markets, where
few alternative providers exist or could enter the market, the loss
of a single hospital through merger or closure can often sharply re-
duce competition in its locality. In part the trend toward industry
concentration reflects, ironically, the efforts of health insurers and
managed care providers to lower the prices they pay by encourag-
ing competition among neighboring hospitals and the rationaliza-
tion of duplicative facilities. Hospitals also face increasing competi-
tion from surgical and outpatient clinics, which can offer at lower
cost some health care services that formerly only hospitals pro-
vided.

Cost-saving consolidations can lower the price of hospital services
and improve health care delivery—so long as they do not under-
mine competition. Competition ensures that hospital cost reduc-
tions will benefit consumers. Antitrust enforcers have not chal-
lenged the more than 95 percent of all proposed hospital mergers,
and the even greater fraction of proposed joint ventures, that they
did not find threatening to competition. But a few proposed consoli-
dations do raise conflicts between the trend toward rationalization
and the need to promote competition.

During 1994 the Department of Justice, in partnership with the
Florida Attorney General’s office, responded innovatively to one
such conflict. Under the terms of a consent settlement of an anti-
trust case, the two largest general acute care hospitals in northern
Pinellas County, Florida, were permitted to collaborate in providing
those services in which they compete with nonhospital or distant
hospital providers, including many outpatient services and tertiary
care services. The hospitals were also allowed to consolidate billing,
procurement, and other administrative functions. But the settle-
ment requires them to market their collaborative services inde-
pendently and to continue to compete in offering those inpatient
services for which there may be no practical alternative supplier
for most patients in their region.

In recognition of the restructuring under way in the health care
industry, the Justice Department and the Federal Trade Commis-
sion have jointly issued several antitrust guidelines for the health
care industry as a whole. The agencies’ joint statement on hospital
mergers declares that the government will not normally issue a
challenge if either of the merging hospitals averages fewer than

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



140

100 beds and fewer than 40 patients per day over a 3-year period—
regardless of concentration in their geographic market. Guidelines
such as these should encourage needed investment and reorganiza-
tion in this industry by lessening uncertainty about the antitrust
consequences of proposed restructurings.

INTERSTATE BANKING

Legislation enacted in 1994 takes a giant step toward interstate
banking and bank branching in the United States. The new law re-
moves Federal barriers to geographic expansion and authorizes the
States to remove the rest. Lowering the hurdles to interstate bank-
ing and branching improves the efficiency of the banking system in
three ways. First, banks can increasingly consolidate branches
across State lines into one network and accept interstate deposits
without restrictions. This will lower costs for banks operating in
more than one State.

Second, increased interstate banking reduces the likelihood of
bank failures by facilitating greater diversity in bank loan port-
folios. Banks can more easily avoid tying their profitability and sol-
vency to the health of a single region. This will make it easier to
diversify against regional risks such as weather- or disease-related
crop failure, earthquake, or energy price fluctuations.

Finally, banks’ increased ability to enter new markets across
State lines will boost competition. To further promote competition,
the legislation limits mergers and acquisitions that would cause a
bank holding company to control more than 30 percent of the bank
deposits in a State, unless the State waives this limit.

INTRASTATE TRUCKING

The trucking industry was partially deregulated in 1980, with
the enactment of legislation significantly reducing Federal control
over entry, pricing, and operations of interstate trucking. Scholars
estimate that this legislation has generated annual savings in the
tens of billions of dollars. Legislation enacted in 1994 removes the
most burdensome remaining governmental constraints: regulation
by more than 40 States of the rates, entry, and routes of motor car-
riers.

The end of intrastate trucking regulation in 1995 promises to
lower the prices of trucking services. For example, under current
State regulation, one consumer products distributor pays $560 to
ship products the 422 miles between Dallas and Laredo, Texas, but
only $410 to ship the same goods the 480 miles between Dallas and
Topeka, Kansas, in largely unregulated interstate commerce. The
new legislation discourages inefficient business practices predicated
on State regulation. For example, cargo carriers will no longer have
an incentive to ship to inconvenient out-of-State airports in order
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to avoid regulated intrastate trucking rates. Competition among
truckers and multimodal cargo carriers implies that much of the
savings from deregulation will be passed through to consumers.

FARM POLICY REFORM
The drafting of a new farm bill in 1995 will give the Federal Gov-

ernment an opportunity to reassess and redesign its role in the ag-
ricultural economy. A more efficient farm policy would reflect con-
temporary economic conditions, environmental needs, and public
values. As described below, efficiency requires that farmers be
given greater opportunity to respond to market incentives, and that
cost-effective public policies be used to correct market failures in
agriculture. Revising government policy to meet better these objec-
tives will help unleash more of the innovative energy that has long
characterized American agriculture.

Changing Conditions in the Agricultural Economy
Today’s agricultural commodity support programs are rooted in

landmark New Deal legislation that followed the agricultural de-
pression of the 1920s and 1930s. These programs were designed to
sustain prices and incomes for producers of cotton, milk, wheat,
rice, corn, sugar, tobacco, peanuts, and other crops. However,
changing economic conditions and trends in agriculture over the
past half-century suggest that many of the original motivations for
farm programs no longer apply.

The farm sector no longer looms large in the macroeconomy. Com-
modity programs were originally instruments of macroeconomic
policy as well as a means of sustaining farm families’ incomes. In
the 1930s farm households accounted for 25 percent of the U.S.
population and generated over 10 percent of gross domestic product
(GDP). Today they comprise less than 2 percent of the population.
Although the U.S. food and fiber system as a whole (including food
processing and marketing) provides an estimated 18 percent of U.S.
jobs and contributes over 15 percent of GDP, farming alone now
generates only 9 percent of rural employment and less than 2 per-
cent of GDP. Technological progress and growth in farm productiv-
ity permit a smaller labor force to supply the agricultural needs of
the entire country. As a result, government farm programs play a
reduced role in the U.S. macroeconomy.

International trade in agricultural products has grown. Produc-
tivity gains in agriculture have helped fuel growth in agricultural
exports. For example, wheat exports have grown from 8 percent of
U.S. wheat production in the 1930s to over 50 percent today, while
corn exports have grown from less than 2 percent of production to
about one-quarter. Such growth has helped convert agriculture
from a trade deficit sector to an important trade surplus sector,
contributing over $19 billion to the U.S. balance of trade in 1993.
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The average farm payment recipient is no longer poor. In the
1930s per capita farm income was only one-third the per capita in-
come of the remaining population. Commodity programs were in-
tended to reduce this disparity. Today, however, recipients of farm
program payments (about one-third of all farm operators) tend to
be better off than the average American. Overall, farm households
have about the same average income and quadruple the net worth
of the average U.S. household. Moreover, two-thirds of program
payments go to the largest 18 percent of farms—even though the
average income of these recipients is triple that of the average U.S.
household.

Agricultural production is increasingly concentrated. The number
of farms has fallen by more than 60 percent since 1950, while the
size of the average farm has doubled. Moreover, 92 percent of what
the Bureau of the Census terms farm households operate small
farms but receive almost all their income from off-farm sources;
they have about the same average income as the typical nonfarm
household and receive only a small share of government farm pro-
gram payments.

Demographic data indicate that these trends will continue, in
part because the young increasingly choose nonfarm occupations.
During the 1980s, entry rates into farming fell by 50 percent
among those under 25 years of age and by 35 percent among those
aged 25 to 34. Low rates of young farmer entry have persisted
since 1987. By 1990, as a result, 22 percent of farm operators were
65 or older, compared with only 3 percent of the U.S. work force
as a whole.

Farmers now can insure themselves against price declines. In the
early 1930s farm incomes were at the mercy of year-to-year fluc-
tuations in farm prices. Commodity programs provided price floors
for agricultural producers, insuring them against adverse price
swings. The growth of futures and options markets now lets farm-
ers protect against short-term price declines without the need for
a government program.

The potential environmental costs of farming have increased.
Modern agricultural practices can sometimes lead to substantial
runoff of nutrients and chemicals, which pollute downstream water
resources. The use of both pesticides and fertilizers has doubled
since the 1960s, and agriculture is now considered a contributor to
water quality problems in approximately 60 percent of river and
lake areas that are impaired. An increasing rural population has
raised the potential public health costs of environmental damage
from agricultural activities. Agriculture has also been a major
source of wetlands losses, which can diminish floodwater storage
capacity and harm water quality and wildlife. The upper Midwest,
for example, once had an estimated 53 million acres of wetlands;
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today only about 23 million acres remain, 29 million acres having
been converted to cropland. (Wetlands policy is discussed further
below.)

New Foundations of Agricultural Policy
Both changing economic conditions and the quest for efficiency in

government motivate a new set of objectives for agricultural policy.
Market incentives at home and abroad. With the increasing im-

portance of international markets to U.S. agriculture, free trade be-
tween nations has also become increasingly important to this sec-
tor. As discussed in Chapter 6, the Administration has achieved
historic agreements that will lower international trade barriers
around the world, including some prominent barriers to agricul-
tural trade. These agreements will yield large dividends to the
farm sector and the U.S. economy at large.

At home, farmers must be given appropriate market signals so
that their decisions will help maximize aggregate economic welfare.
Unfortunately, some government farm programs impede market
processes and efficient choices. In some agricultural markets, the
Federal Government operates programs that do not involve tax-
payer subsidies, but that nonetheless reduce economic efficiency.
For example, in markets for sugar, peanuts, and tobacco, above-
market prices are supported by cartel-like supply restrictions that
are enforced by the Federal Government. The sugar and peanut
programs also impose marketing restrictions in ways that inhibit
shifts of production from more costly to less costly producers.

Farm commodity programs currently come in two main forms.
Income support is provided by deficiency payment programs, which
make payments that depend on a commodity’s statutory target
price, the actual market price, and the number of acres a farmer
has accredited to the commodity program. To maintain their bene-
fits, farmers have an incentive to plant the same crops year after
year. Deficiency payments are sometimes tied to a requirement
that farmers idle a portion of their land. Farmers that are eligible
for deficiency payments also benefit from price support programs
that pay them the difference between a commodity’s support price
and its international price on each unit of a program crop that they
produce.

Both programs affect economic behavior in ways that may prove
costly. By encouraging overinvestment and overproduction in agri-
culture, the programs affect the allocation of resources in the econ-
omy and thereby reduce overall productivity. The programs also re-
duce the productivity of agriculture itself because they subsidize
different crops to different extents. Indeed, almost half of agricul-
tural production is not covered by either price support or deficiency
payment programs. In addition, farm programs may have long-run
costs: by raising agricultural land values, crop subsidies may raise
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the financial barriers to entry into farming, deterring some entry
and increasing the financial vulnerability of new farmers.

The programs may also discourage environmentally beneficial
practices. By favoring program crops over nonprogram rotation
crops, both programs discourage crop rotations that break pest cy-
cles and promote soil conservation. Price support programs can en-
courage the use of pesticides, herbicides, and fertilizers, which may
raise yields but contribute to off-site environmental damage. By in-
creasing the returns to crop cultivation, both programs may encour-
age the farming of marginal lands, which for environmental rea-
sons may be better left fallow. And both programs may skew the
composition of farm output toward program crops, some of which
are particularly intensive in environmentally harmful inputs. For
example, a 17-State Department of Agriculture survey found that
farms growing cotton, a program crop, use almost twice as much
pesticide per acre as the average farm.

Some economists argue that current farm programs can be re-
formed to increase economic efficiency, better serve environmental
objectives, and still provide government support to the agricultural
sector. For example, one approach would sever the link between
commodity program payments and farmers’ crop choices by fixing
farmers’ commodity program acreages, allowing farmers complete
planting flexibility on these acreages, terminating acreage control
requirements, and rolling price support programs for the income-
supported commodities into deficiency payments (thus curtailing
overproduction incentives implicit in price supports).

Farm survival. Farmers are subject to daunting risks from both
nature and markets. For a variety of economic reasons, including
incentive considerations, these risks are mostly borne by farmers
themselves. Investment in farmland and farm capital generally re-
quires a combination of a farmer’s own funds and bank loans.
When the agricultural economy suffers a downturn, farmers’ debts
can threaten their financial stability and indeed the survival of
their enterprises, as was witnessed most recently in the agricul-
tural recession of the early 1980s. For would-be farmers with lim-
ited capital, such prospects can limit the availability of bank funds
and deter entry, even if that entry appears profitable, on average,
in prospect. Government support of farm credit and crop insurance
is intended to counter these effects.

Risks to farm revenues come from two sources: prices and yields.
When both prices and yields are insured, so is the product of the
two, farm revenues. Price insurance is now available on private
markets in the form of futures and options contracts. Yield insur-
ance, on the other hand, is offered by the Federal Government in
the form of subsidized crop insurance.
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In principle, private insurance markets can mitigate risks to
farm revenue when an individual farm’s revenues are closely tied
to observable regional measures of crop revenue. Regional revenue
insurance can offer farmers compensation when revenues are low,
without creating problems of adverse selection and moral hazard
(Box 4–2). In practice, however, the Federal Government has de-
terred the development of a private insurance market by offering
subsidized crop insurance of its own and by standing ready to un-
derwrite many farm losses in the event of natural disasters.

Even if regional revenue insurance were available, some risks
specific to individual farms may remain uninsurable in private
markets because of adverse selection and moral hazard. Farm dis-
aster insurance responds to this market failure.The Administration
has moved swiftly to address the need for farm disaster insurance
that both protects farmers from large crop losses on their individ-
ual farms and clarifies the government’s role in disaster relief. The
Federal Crop Insurance Reform initiative, signed into law in the
fall of 1994, provides for minimal disaster insurance coverage for
all farmers that participate in government farm programs and any
others that choose to purchase this coverage; the insurance protects
farmers from yield losses above 50 percent of their historical aver-
age yields, with payments for such losses at a rate of 60 percent
of the expected crop price. This reform provides farmers with disas-
ter protection that is statutory and hence dependable. With this
basic protection in place, the stage is set for advancing market al-
ternatives to conventional government crop insurance, in order to
insure against low, but noncatastrophic, revenues. Regional reve-
nue insurance represents one possible private market insurance al-
ternative.

Environmental stewardship and efficient land use. The choice of
farm practices can have a wide range of environmental effects,
positive and negative. Negative effects include off-site costs of soil
erosion and agricultural runoff; positive effects include wildlife
preservation benefits from hedgerows and windbreaks, and reduced
greenhouse gas emissions due to improved fertilizer management
and processing of confined livestock waste. Over the past two dec-
ades, farm conservation practices have improved dramatically.
Nonetheless, farmers should be given incentives to consider the en-
vironmental costs and benefits of their actions. Federal policy can
incorporate environmental and public health values into farmers’
decisionmaking through an incentives-based approach that leaves
management decisions in farmers’ qualified hands while turning
collective environmental objectives into individual financial ones.
For example, the environmental costs of agricultural erosion and
runoff stem from both the application of fertilizers and pesticides
and a variety of other farm practice decisions, including tillage
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Box 4–2.—Adverse Selection and Moral Hazard in Crop
Insurance

When some farmers face a higher risk of crop shortfalls than
others, but potential insurers cannot identify which farmers
are high-risk, insurance premiums must be set to reflect the
average risk of insured farmers. However, for low-risk farmers,
such premiums will be higher than their average revenue
losses, and these farmers may therefore decide not to buy the
insurance. As a result, only the high-risk farmers may choose
to purchase private crop insurance, leaving all other farmers to
face the full range of revenue risk, and leading insurers to
raise their premiums on the now-riskier pool of customers. The
problem that arises when individual farmers know their own
vulnerability to specific hazards better than do insurers is
called adverse selection.

Crop insurance can also fall victim to what economists call
moral hazard, the problem that arises because a farmer who
is insured against crop loss has less of an incentive to avoid
the loss. Moral hazard in this setting occurs when insured
farmers adjust their production practices to increase the likeli-
hood of receiving an insurance payment. This can be done, for
example, by producing a small crop and a large crop in alter-
nating years. The large crops keep the insured revenue level
up, while the small crops permit the farmer to collect on the
insurance contract.

Both adverse selection and moral hazard problems could be
avoided with regional revenue insurance that compensates each
farmer only for shortfalls in regional revenue, not the farmer’s
own revenue. For example, a regional insurance contract could
be tied to average corn revenue in a given county, defined as
the product of the county-wide average yield on corn acreage
and a corn price index. An insured farmer would receive a pay-
ment when average corn revenue falls below a given level; the
size of the payment would depend upon the amount of insur-
ance the farmer has purchased. To the extent the farmer’s own
corn yields match those of the region, regional insurance would
provide financial relief in times of low revenue, without tying
insurance payments to outcomes that depend upon the farmer’s
own planting decisions or risk attributes.

practices, crop rotation decisions, and the use of filter strips that
absorb runoff in the boundaries of croplands. When the application
of fertilizers and pesticides imposes off-site costs, farmers can only
be expected to make efficient decisions if they are themselves con-
fronted with these costs. One possibility by which policy could use
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markets to do this is to levy fees on the use of these inputs that
reflect the environmental cost of their application in different geo-
graphical areas. Another option is to use positive financial incen-
tives to encourage the adoption of conservation practices that re-
duce erosion and runoff or provide wildlife habitat.

Federal policy also needs to be concerned with agricultural land
use. In some cases the public benefits from preserving uncultivated
land or returning cultivated land to its native form may exceed the
potential private benefits of cultivation. This is likely to be the case
with some highly erodible land and many wetlands. About 120 mil-
lion acres of cropland, representing over 25 percent of all U.S. crop-
land, is considered highly erodible. These lands are estimated to
erode at least eight times as fast as their soil can be naturally re-
generated, leading to high off-site costs of sediment and chemical
runoff. Such lands have been among the most important targets of
the Agriculture Department’s principal land retirement program,
the Conservation Reserve Program, which has succeeded in reduc-
ing the overall national soil erosion rate by an estimated 20 per-
cent. Federal policy should continue to target such sensitive lands
and do so in a way that yields the greatest environmental benefit
per tax dollar.

How wetlands are used affects a wide variety of public resources,
including water quality, groundwater supplies, floodwater storage,
and wildlife. To protect these resources, Federal wetlands policy
should address both wetlands restoration and wetlands conversion.
The Administration has sought to accelerate wetlands restoration
through the Wetlands Reserve Program. To date, this program has
permanently restored 125,000 acres of critical wetlands from crop-
land at a cost of less than $1,000 per acre.

The conversion of natural wetlands to cropland has been regu-
lated by the Federal Government under both Section 404 of the
Clean Water Act and a provision of the farm bill called
‘‘Swampbuster.’’ Under Section 404, permits are often required for
the conversion of wetlands; the Army Corps of Engineers and the
Environmental Protection Agency share responsibility for granting
the permits. Under the Swampbuster provision, agricultural pro-
ducers can sometimes be denied farm program benefits if they cul-
tivate a native wetland.

The Administration has worked to resolve a variety of wetlands
policy issues by streamlining administrative procedures for issuing
wetland conversion permits, clarifying the delineation of wetlands
that are subject to regulation, promoting flexibility in wetlands reg-
ulation so as to achieve wetlands preservation at a lower cost, and
providing incentives for States and localities to engage in water-
shed planning and thus reduce conflicts arising from permit-by-per-
mit decisionmaking. For example, to reduce regulatory duplication
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and delays, the Administration has designated the Natural Re-
sources Conservation Service (formerly the Soil Conservation Serv-
ice) as the lead Federal agency for wetlands delineation on agricul-
tural lands under both the farm bill and the Clean Water Act. The
Administration has also exempted 53 million acres of converted ag-
ricultural wetlands from regulation and endorsed the use of mitiga-
tion banking. Mitigation banking allows environmental damages
from a given wetland conversion to be offset by the prior creation
or restoration of other wetlands. It thus allows valuable develop-
ment to proceed while protecting wetlands and making the permit-
ting process more flexible and cost-effective.

Critics of Federal wetlands regulation have argued that restric-
tions on private wetlands conversion constitute a government ‘‘tak-
ing’’ for which private landowners should be compensated. Such
claims are part of a broad and important public debate on the ap-
propriate scope of the takings doctrine (Box 4–3).

Food safety. When consumers cannot easily determine for them-
selves the healthfulness and safety of the foods they buy, they can-
not appropriately reward producers for providing these attributes
even though they value them. Government can enhance social wel-
fare in these circumstances by undergirding markets with food
safety protection. This undergirding of markets takes four forms:
inspection of meats and other foods for contaminants, standards for
pesticide residues on food, regulation of the pesticides themselves
and their availability to farmers, and consumer information
through education and labeling.

Food safety policy has evolved to address public demands for pro-
tection, but not always in cost-effective ways. Inspection programs
need to provide food producers with appropriate incentives to pre-
vent contamination, while at the same time keeping regulatory de-
sign standards to a minimum. Overproliferation of prescriptive
standards can prevent firms from developing the protection sys-
tems best suited to their facilities. Appropriate incentives can be
provided through effective Federal contaminant detection pro-
grams, combined with penalties and remedies for contamination.

The Administration’s pathogen reduction initiative is an impor-
tant step in this direction. This initiative provides for the recall of
meat and poultry products that pose a threat to public health, the
assessment of penalties when health standards or inspection proce-
dures are violated, and the introduction of the latest pathogen de-
tection technology in a meat inspection system that has become
outmoded. The Administration is moving toward a system based on
detecting the microbial contaminants that are the sources of
foodborne illness rather than relying on visual inspection alone.
This reform should permit the cost-effective achievement of public
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Box 4–3.—The Takings Debate

Federal, State, and local governments regulate land use in a
variety of ways, to protect their citizens from harmful
externalities and to preserve public resources, including wild-
life, water quality, and open space. State and local authorities,
for example, routinely make decisions about zoning and per-
mits that constrain the uses of private lands and the buildings
allowed on them. Such constraints protect residential and
other property from harm by noxious development on neighbor-
ing property. Federal land use regulations include wetlands
protection and endangered species preservation.

Compensation for some regulatory actions affecting property
values is required by the Fifth Amendment to the Constitution,
which forbids the government to take private property for pub-
lic use without just compensation. This provision establishes
and protects the institution of private property, thus laying the
foundation for economic growth financed largely by private in-
vestment.

Recent legislative debate has centered on the extent to which
landowners should be compensated for regulatory actions af-
fecting the value of their property in situations in which com-
pensation is not constitutionally mandated. Under many pro-
posals for expanded compensation, the government would thus
be required to provide compensation when zoning, environ-
mental, or other regulations prevent landowners from using
their property in ways that harm other property owners or the
public.

An expanded compensation requirement could harm the
economy in at least two ways. First, it would tend to discour-
age Federal, State and local governments from a critical task
of microeconomic policy: that of addressing market failures,
such as externalities or the underprovision of public goods, in
order to protect health, safety, and the environment. For exam-
ple, enactment of some proposals to expand compensation
could discourage environmental regulations that prevent land-
owners from storing barrels of toxic waste near a neighborhood
or school. Second, an expanded compensation requirement
might give landowners an incentive to alter the use of their
land in order to increase the likelihood or amount of compensa-
tion. If environmental resources could be protected only by
paying off those who would benefit from damaging them, then
landowners, for example, would have an incentive to seek com-
pensation by proposing environmentally damaging projects
that they might never have otherwise considered.
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health goals, the importance of which has been highlighted by re-
cent episodes of contamination by the intestinal bacterium E. coli.

The Federal Government determines pesticide residue standards
according to criteria laid out in the Federal Food, Drug, and Cos-
metic Act (FFDCA). The so-called Delaney clause in this act re-
quires that processed foods contain no additives that, in any quan-
tity, could potentially cause cancer. For residues on raw agricul-
tural commodities, in contrast, the FFDCA gives regulators greater
flexibility in determining the amounts of chemical residues allowed.
The zero-risk standard implicit in the Delaney clause requires that
even safe amounts of pesticide residues not be allowed in processed
foods, no matter how much the application of pesticide might re-
duce the cost of producing food.

The government’s pesticide registration process has been criti-
cized for costly delays and a statutory apparatus that can some-
times prevent the substitution of less toxic new pesticides for more
toxic older ones. To address these problems, the Administration has
proposed a periodic review of all registered pesticides and an expe-
dited registration process for those pesticides that present reduced
risk and for minor use pesticides. Beyond these administrative re-
forms, efficiency dictates that pesticide registration decisions be
guided by benefit-cost criteria. If regulation is imposed even though
the benefits of reduced risk do not justify the costs, the Nation
loses an opportunity to redirect resources toward more effective
risk-reduction activities.

Finally, government policy can be used to help consumers become
better informed about the foods they purchase. To promote this
end, Federal grading and labeling standards should focus on pro-
viding the information about nutrition, food safety, and other
health concerns that consumers may lack, and not on cosmetic at-
tributes (such as fruit size and external blemishes) that consumers
can readily observe for themselves. Beyond grading and labeling,
the government can usefully promote access to additional informa-
tion about food product attributes, whether it concerns the use of
additives, irradiation, or other food production processes that con-
sumers may care about.

Research and development. The U.S. Government has a long and
distinguished history of sustaining research that advances agricul-
tural production capabilities. Today agricultural research confronts
new challenges as the farm economy strives to sustain its high pro-
ductivity, meet a growing concern with the environmental effects of
agricultural practices, and find new uses for farm products. Re-
search and development on bioenergy is a prime example of Fed-
eral Government efforts to respond to these new challenges.

Biomass from tree and grass crops may become an important
new fuel source for electricity generation in future decades. To fos-
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ter this emerging technology, the Administration is pursuing a col-
laborative interagency effort to promote research, development, and
demonstration of new bioenergy-generating technologies and feed-
stock crop systems. Studies using economic and technological mod-
els of biomass production have produced preliminary estimates in-
dicating that a commercially viable biomass industry could rep-
resent a significant share of new U.S. electric generating capacity
within a couple of decades. Commercial viability is judged in these
studies without incorporating any environmental benefits of bio-
mass generation, even though two such potential benefits are fore-
seen. First, fuel crops are suitable for production on highly erodible
land, giving farmers a potentially profitable alternative crop that
also promotes erosion control and water quality improvement. Sec-
ond, biomass power can help to reduce net greenhouse gas emis-
sions to the extent they supplant fossil fuels: both types of fuel re-
lease carbon dioxide when combusted, but growing biomass crops
reabsorb it from the atmosphere—fossil fuels do not.

Bioenergy crops could also provide an important new source of
agricultural income in future decades. Some forecasts suggest that
as many as 50 million cropland acres could, under favorable condi-
tions, be devoted to feedstock production. New agricultural activi-
ties of this kind, together with rural bioenergy generation, may
help reinvigorate America’s rural economy.

The Federal Government has an important economic role to play
in promoting biomass power generation for two reasons. First, pri-
vate markets are likely to fail to capture the promised environ-
mental benefits. Second, research and development in this infant
technology is likely to be a public good that merits government sup-
port, because its benefits are difficult to appropriate.

POLICIES FOR MORE EFFICIENT TRANSPORTATION

About 12 percent of national income is spent on transportation
services, including efforts to reduce the environmental impacts of
transportation. However, several types of external costs of motor
vehicle usage are not reflected in prices. As a result, excessive driv-
ing-related social harms are likely to occur.

For example, traffic congestion and wear on roads will be exces-
sive when individuals’ driving and road use decisions do not take
these costs fully into account. Similarly, the tax deductibility of
businesses’ expenses for employee parking constitutes a subsidy,
which artificially encourages driving. The environmental costs of
motor vehicle fuel use are also important externalities. Although
new-car tailpipe emissions per mile traveled have decreased at
least 76 percent and possibly as much as 96 percent since the late
1960s, total travel has increased by two-thirds, consumers have
shifted vehicle purchases toward light trucks with lower fuel econ-
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omy and higher emissions, and older, more polluting vehicles re-
main on the road longer than before. Vehicle traffic is responsible
for roughly 40 percent of emissions of ozone precursors and is an
important source of toxic air pollutants, as well as a source of pol-
luting runoff into waterways. The transportation sector is also a
significant contributor to greenhouse gas emissions.

When externalities are significant, government policy can pro-
mote economic efficiency by seeking to ensure that private agents
pay the full costs of their transportation decisions. Many of these
costs are interrelated and therefore demand integrated regulatory
approaches. Such approaches are consistent with the Administra-
tion’s commitment to exploring more effective regulation by exploit-
ing synergies between achieving economic and environmental goals.
For example, policies to reduce peak traffic congestion, if carefully
designed, can also reduce some pollution problems, and conversely,
policies that increase the total cost of driving by making drivers
pay the environmental costs of vehicle usage also will limit road
congestion.

The challenge is to design a menu of policies that achieves objec-
tives set for pollution and congestion reduction at minimum cost.
Needlessly rigid emissions and fuel economy standards can raise
the cost of regulatory compliance, by limiting flexibility and incen-
tives to innovate.

Overly prescriptive vehicle inspection and maintenance programs
have been criticized as costly and ineffective at emission reduction.
Finally, vehicle environmental standards that are not well inte-
grated with approaches to emissions reductions from other sources
lead to economic waste when the marginal cost of emissions reduc-
tion varies across sources. Social science research can suggest new
tools for addressing those regulatory problems (Box 4–4).

Greater regulatory flexibility and reliance on economic incentives
would provide opportunities for vehicle users, manufacturers, fuel
suppliers, and local regulators to develop innovative, cost-effective
solutions. This would tend to alleviate congestion and pollution,
and encourage the development of environmentally beneficial
changes in technology. One step forward would involve making cur-
rent vehicle emission standards more flexible by allowing auto-
makers to trade vehicle emission credits. Companies that can
cheaply overcomply with average per mile emission standards
could sell excess credits to those facing higher compliance costs.
Such policies are similar in spirit to tradable emissions allowances
for sulfur dioxide (Box 4–5).

Economic efficiency may also be increased through greater flexi-
bility in the control of mobile and other pollution sources, although
more experimentation is needed to determine the size of the likely
social benefits. For example, ‘‘cash for clunkers’’ programs, which
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Box 4–4.—Social Science Research and Environmental Policy

Social science provides an important link between science
and technology investments and the Nation’s social concerns,
including economic development, health, and environmental
quality. In particular, social and economic research helps to de-
velop knowledge that decisionmakers can use in formulating
cost-effective, incentive-based environmental policy instru-
ments.

The further development of policies establishing tradable
rights or allowances for pollutant emissions or the use of natu-
ral resources provides an example. Such policies have emerged
from over a quarter-century of social science research and are
now in active use in the United States and other countries to
regulate a variety of activities, including local and regional air
pollution emissions and catches from open-access fisheries.
Current support for social science research should allow the ex-
pansion of similar trading systems to cover other problems
such as vehicle emissions and water pollution, generating im-
portant resource savings for the Nation as a whole.

Beyond contributing to policy design, social science research
undergirds efforts to better understand the benefits to society
of public resource preservation and environmental protection.
This information is important for setting rational standards for
resource protection. Important examples of research issues now
under study include tradeoffs between environmental and
other risks and the valuation of nonmarket environmental at-
tributes. The techniques developed for environmental resource
valuation and policy design should find applications in numer-
ous other areas, including worker safety, health, and invest-
ment in human capital.

purchase and remove from service older, high-emissions vehicles,
may be a cost-effective way of reducing emissions quickly, and in-
dustrial emitters may be willing to pay the costs as an alternative
to tighter controls on their own sources. In addition, automobile
sellers may be able cost-effectively to reduce total emissions in an
airshed by, for example, subsidizing the purchase of low-emission
lawn mowers.

GLOBAL CLIMATE CHANGE
The external costs of environmental pollution and degradation

are often local or regional in nature—this is true, for example, of
the costs associated with certain farming practices, such as pes-
ticide use, discussed earlier in this chapter. But scientists and
economists also recognize the possibility of environmental
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Box 4–5.—Clearing the Air on Emissions Allowances

Beginning January 1, 1995, 110 of the Nation’s dirtiest coal-
burning plants must be in possession of an ‘‘allowance’’ for
every ton of sulfur dioxide (SO2) they emit. Each plant will re-
ceive an annual allotment of tradable allowances. Firms that
can reduce emissions at low cost, to the point where they emit
less than their annual allotment of SO2, can sell their unused
allowances. Firms that face high costs of cleanup can purchase
allowances and emit more than their initial allotment. If firms
are allowed to buy and sell allowances freely, the overall clean-
up objective will be achieved at minimum total cost, and the
price of allowances will equal the cost of reducing emissions
through the cheapest alternative means.

Trading in allowances thus far has been thin, but most sales
in 1994 cleared at between $140 and $170 per ton. Taken at
face value, this range of prices suggests that the cost of reduc-
ing SO2 emissions will be much lower than most analysts had
expected when the program was being devised. The low prices
reflect the decline in price for low-sulfur coal, a decline that is
itself partly due to the flexibility of the new program. As a re-
sult, fuel switching is now a cheaper means of achieving emis-
sions targets than had been expected.

However, some State utility commissions continue to favor
installation of scrubbers over other methods of cleanup. This
reduces the demand for allowances and hence artificially de-
presses their price. In addition, by ruling that most or all al-
lowance-related cost savings must be passed on to customers,
some State commissions have weakened the incentives for util-
ities to choose the least-cost method of achieving emissions re-
ductions. On balance, the early results from SO2 allowance
trading are encouraging. But greater benefits should be real-
ized if State utility commissions avoid distorting the incentives
for choosing the least expensive abatement strategies.

externalities on a global scale. A potentially important example is
the accumulation of greenhouse gases in the earth’s atmosphere.
This buildup, which derives from a variety of human activities, in-
cluding those that use fossil fuels, agriculture, and deforestation,
poses an uncertain but potentially great long-term danger to the
global biosphere and human well-being. The best scientific evidence
indicates that the release of carbon dioxide, methane, and other
gases that trap heat in the Earth’s atmosphere has already reached
levels well above those of preindustrial times. At current rates of
growth in emissions worldwide, the concentration of carbon dioxide
in the atmosphere by the middle of the next century will be equiva-
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lent to twice its current atmospheric concentration. Because these
gases linger for a long time in the atmosphere, the effects of past
emissions would persist even with significant reductions in current
emissions.

The effects of greenhouse gas accumulation on ecosystems and
human well-being have received extensive international scrutiny in
an effort to develop a range of agreement on the impacts and to
identify the limits of current knowledge. A number of analysts be-
lieve that significant negative impacts could result. Possible effects
include a rise in sea levels, inundating some island nations as well
as some inhabited coastal areas; shifts in optimal growing regions
for crops, due to changes in temperature and moisture patterns
that hamper agricultural productivity in some regions (even while
increasing it in others); threats to human health from greater heat
exposure and changes in the incidence of disease; and threats to
‘‘unmanaged’’ ecosystems, with adverse effects on biodiversity. The
possibility that the global climate changes discontinuously—that
significant effects do not occur until greenhouse gases accumulate
beyond a certain threshold—must also be considered.

The potential for harmful climate change, combined with uncer-
tainty about the likelihood and magnitude of adverse effects, sug-
gests the value of taking action to reduce these risks and their im-
pacts. This action can take a variety of forms, including a slowing
of emissions, investment in greater adaptation capacity, and accu-
mulation of additional knowledge about the threats and possible
technological responses.

Climate change is inherently a long-term issue. The effects of
any actions taken today will benefit the current generation’s chil-
dren and grandchildren. Reducing greenhouse gas emissions is also
inescapably a global problem: no country acting alone can, as a
practical matter, reduce the total flow of emissions, or reverse their
effects. To date, the vast bulk of greenhouse gas emissions has
come from activities in the advanced industrialized countries. In
the absence of significant technical change, however, economic
progress and increased energy use in what are now the lower and
middle-income countries will cause an enormous swelling of emis-
sions. Moreover, the effects of climate change and efforts to miti-
gate them will differ in different countries. For example, low-lying
island nations will be affected more severely than the United
States. These differences in vulnerability and the debate over the
apportionment of responsibility for greenhouse gas control com-
plicate the effort to achieve and implement international agree-
ments to deal with the problem.

Despite these complications, the United States and most mem-
bers of the world community have signed the Framework Conven-
tion on Climate Change, which was announced during the Earth
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Summit in Rio de Janeiro in 1992. This convention sets out a long-
term objective of limiting greenhouse gas concentrations and a
commitment to negotiate interim steps to attain that long-term
goal. An interim aim of the more industrialized countries of the
world is to reduce their rates of greenhouse gas emissions to 1990
levels by the year 2000. Beyond this initial step, the Administra-
tion currently is developing a decision framework to guide U.S. cli-
mate policy in the 21st century, and to support the next round of
international negotiations on climate measures.

In devising strategies to curtail greenhouse gas emissions, sev-
eral objectives are important.

Cost-effectiveness. Cost-effective greenhouse gas control policies
must rely as much as possible on economic incentives, to motivate
the responses of the literally billions of people responsible for
greenhouse gas-emitting activities.

Concern for the future. Cost-effective policies also need to provide
appropriate insurance against the threat of climate change to fu-
ture generations. The concept of ‘‘sustainability’’ may provide rel-
evant insights (Box 4–6).

Flexibility. Because the potential damages from climate change
are related directly to the long-term accumulation of greenhouse
gases, and not just to the annual rate of emissions, it is important
to address long-term greenhouse gas concentrations while provid-
ing flexibility in the timing of emissions reductions. Such flexibility
would allow emitters and national policymakers to benefit from
new information about climate change hazards and technologies,
and to adjust behavior and policies to differing near-term economic
development objectives. Flexibility also is needed in the pursuit of
measures aimed at mitigation, adaptation, and technology develop-
ment.

Comprehensiveness. Given the global scope of the issue, it will be-
come increasingly important to coordinate national responses in
order to avoid excessively costly or perverse outcomes. For example,
focusing only on emissions in today’s advanced industrialized coun-
tries would do little to prevent the ‘‘leakage’’ of emissions to other
countries that are expanding their industrial bases.

Compatibility with diverse international interests. In the short
run it is unlikely that developing countries will make substantial
efforts to curb their greenhouse gas emissions without technical
and financial assistance from the more developed countries, which
are likely to take the lead in developing low-carbon energy and
other technologies. This observation suggests that there are bene-
fits to be had from helping developing countries improve their ca-
pacity to monitor their emissions and analyze policy options; from
supporting measures in those countries that will both lower emis-
sions and improve economic growth; and from assisting in develop-
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ing a technological capacity in developing countries for reducing
emissions in the future.

To translate these principles into practice, the Administration
has initiated a Climate Change Action Plan to lower the rate of
greenhouse gas emissions in 2000 to 1990 levels, through largely
voluntary measures that focus on education and expanding the use
of cost-effective technologies with lower greenhouse gas emissions.
Examples include Green Lights, an initiative to promote the use of
energy-efficient lighting; Natural Gas Star, promoting efforts to re-
duce methane leaks; and the Motor Challenge, designed to assist
in the promulgation of high-efficiency motor systems. However, the
difficulty of achieving the targeted emissions reductions even with
this program underscores the challenge that the climate change
issue presents. The Administration is considering other potentially
cost-effective measures for slowing U.S. emissions after 2000, in-
cluding emissions reductions in the transportation sector and en-
couraging greater use of biomass fuels.

To support international progress in addressing climate change,
the Federal Government has invested in a ‘‘country studies’’ pro-
gram that provides technical and financial support for developing
and transitional countries to understand better their own green-
house gas emissions sources, vulnerabilities to climate change, and
options for cost-effective mitigation. Ultimately over 50 countries
are expected to develop joint programs with the United States as
a result of the country studies. Such assessments of international
circumstances provide a foundation for the diffusion of cost-effec-
tive emissions reduction strategies to other countries, and for the
‘‘joint implementation’’ pilot program initiated by the Administra-
tion. Joint implementation permits U.S. emitters of greenhouse
gases to achieve emissions reduction goals by undertaking mitiga-
tion activities in and with other countries, where the costs of green-
house gas control may be much lower than in the United States.
Joint implementation is thus an important example of the use of
flexible, cost-effective policies to meet the divergent interests of the
world’s nations.

ENCOURAGING ECONOMIC GROWTH

As the analysis in Chapter 3 indicates, technological change is an
important determinant of the economy’s potential growth rate. Rec-
ognizing this, the Administration has worked to support techno-
logical innovation by the private sector and to improve the effec-
tiveness of Federal spending on science and technology. This sec-
tion provides an overview of the Administration’s science and tech-
nology policy, focusing on efforts to facilitate the telecommuni-
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Box 4–6.—‘‘Sustainability’’ and Economic Analysis

The concept of sustainability, commonly invoked in debates
about environmental, economic, and social values and policies,
involves a number of important economic issues. One of these
is intergenerational equity. The growing scale of human impact
on the planet’s ecosystems creates concern about the kind of
environment we will leave to future generations. The economic
methodology used in policy evaluation can in principle incor-
porate distributional effects across generations. Doing so re-
quires attention to ethical concerns in setting the social dis-
count rate, and to the collective bequest values experienced by
the current generation in providing for our descendants.

A second fundamental concern involves the substitutability of
other forms of wealth—physical capital and knowledge—for the
services of the natural environment that are lost as natural
systems are degraded. If substitution is relatively easy, as
often assumed in economic analysis, then concern for the fu-
ture largely reduces concern about the overall level of savings
across generations, without regard to whether the saving takes
the form of preserved ecological assets or other forms of
wealth. But if substitution possibilities are more limited when
human impacts are large, then greater concern for natural
preservation is warranted.

Several other economic ideas also are relevant to discussions
about sustainability. The concept of fully valuing all the con-
sequences of pressures on the environment, including irrevers-
ible losses and the value of preserving options, is an economic
approach for setting priorities in the use of scarce resources for
environmental protection. The concept of cost-effectiveness—
meeting environmental and other policy targets at minimum
cost, typically by employing economic incentives and by allow-
ing flexibility in the means for attaining goals—also is impor-
tant.

The criticisms of economic analysis in the sustainability de-
bate point to important directions for further study. For in-
stance, equity concerns may receive inadequate consideration
in standard benefit-cost analyses. This omission is especially
important to overcome for issues that have substantial dis-
tributional impacts over time. Similarly, information provided
by ecologists about the complex and interdependent function-
ing of natural systems should be considered in economic policy
analyses.
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cations revolution, and on efforts to restructure Federal research
and development programs.

TELECOMMUNICATIONS
The telecommunications industry plays a crucial role in our econ-

omy. Like the railroad and highway infrastructures built by earlier
generations, the telecommunications infrastructure brings people
together and helps firms reach their customers and suppliers
quickly and cheaply. As a result, our lives are enriched and our
firms and workers are more productive.

The vast opportunities created by recent advances in communica-
tions and information services will likely transform the economy
and the way we live and work. Innovation in this sector is continu-
ing at a rapid rate. Within just the past decade, the facsimile (fax)
machine and the cellular telephone have ceased to be curiosities
and are now commonplace. Television news is now transmitted in-
stantaneously from the field to the studio by satellite. Access to the
Internet computer network is spreading beyond the government
and academic researchers that were its original users, to involve
private individuals, businesses, and other government functions as
well. The number and variety of cable television channels continue
to grow. More and more, people work from home or on the road by
computer and modem, far from their offices. The power and sophis-
tication of personal computers in homes and offices have grown by
leaps and bounds.

Even more important advances in technology are on the horizon.
Technical change will permit private industry to make new prod-
ucts and services available. Two-way, interactive, broadband serv-
ice will someday be the norm, although it is not yet clear whether
the emerging broadband network will be formed from wires, fiber
optic lines, wireless technologies, or hybrids thereof. The computing
power available to consumers of multimedia services provided by
the emerging information infrastructure will undoubtedly rise,
though it remains to be seen whether that power will be lodged in
a server outside the house or office, or within the home or office
through a personal computer or a set-top box connected to a tele-
vision.

Legislative Proposals and the Prospects for Growth
The Administration seeks Federal legislation to accelerate the

progress of the telecommunications and information services revo-
lution. The Vice President has articulated five principles on which
legislative and administrative reform of telecommunications policy
should be based: policy should encourage private investment in the
national information infrastructure, should promote and protect
competition, should provide open access to the infrastructure for
consumers and service providers, should preserve and advance uni-
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versal service to avoid creating a society of information ‘‘haves’’ and
‘‘have-nots,’’ and should ensure flexibility so that the newly adopted
regulatory framework can keep pace with rapid technological and
market changes.

New Federal legislation consistent with these principles can be
expected to accelerate the development of the national information
infrastructure in three ways: by reducing uncertainty about the
course of national and State regulation, by promoting competition
throughout the telecommunications and information services indus-
tries, and by providing a mechanism for removing existing regu-
latory restrictions as the development of competition makes them
unnecessary. Private industry will thereby be encouraged to invest
more aggressively in information infrastructure and to develop new
services more rapidly. The new legislation sought would also re-
duce the likelihood that regulation will distort the choice of tech-
nology or other investment decisions. It would allow beneficial reg-
ulatory changes to occur more quickly, more consistently, and with
greater certainty than would be achieved through market-by-mar-
ket regulatory reforms in the States and by the Federal Commu-
nications Commission (FCC).

According to a study by the Council of Economic Advisers, reform
of the Nation’s regulatory framework could add over $100 billion
(in discounted present value) to GDP over the next decade by en-
couraging greater private investment to develop and deploy new
telecommunications services, and by spurring new entry and great-
er competition throughout the telecommunications and information
sector. An acceleration of private investment and of the pace at
which new services become available could increase GDP through
three transmission mechanisms.

First, each new job in the telecommunications and information
sector should produce greater output per hour worked than the av-
erage new job in the economy. Hence, when the economy shifts in-
puts, especially workers, into this high-value-added sector, national
wealth will increase even at full employment. This process is im-
peded today because existing regulations restrict entry and other-
wise create distortions that limit the sector’s output. Many of these
regulations have been necessary in the past to prevent even worse
distortions resulting from the exercise of market power by monopo-
lists. But as developments in technology shrink the potential scope
of this monopoly power, and as regulatory reforms encourage com-
petition, the economy can shift resources into this more productive
sector, and so increase social wealth. As this happens, however, the
sector’s marginal productivity advantage over other sectors should
eventually diminish.

Second, the new information infrastructure will boost productiv-
ity throughout the economy. Geographically distant firms will be
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able to behave more like neighbors, and new ways of working will
produce changes in the innovation process, increasing the likeli-
hood of future discoveries. If new legislation can accelerate the in-
vestments needed to develop the national information infrastruc-
ture, so that new services come on line more quickly than they
would have otherwise, these productivity gains will be realized
more quickly.

Third, appropriate legislation is likely to encourage industry to
invest in the new technologies sooner than it otherwise would.
Should the economy exhibit a tendency to operate at less than full
employment at any time during the next decade, the resulting
higher level of overall domestic investment would tend to offset the
loss of potential GDP.

Reinventing Spectrum Allocations
The FCC allocates portions of the electromagnetic spectrum for

each communications service—radio and television broadcasting,
cellular telephone, and so on—and issues licenses to would-be serv-
ice providers. For many years the FCC selected for licenses those
applicants that it believed would best serve the public interest. It
made this determination by holding hearings to compare appli-
cants’ business plans, experience, and backgrounds. Because the
number of competing licensees allowed in a given geographic mar-
ket is limited, successful applicants have frequently earned sub-
stantial profits.

Critics of the elaborate comparative hearing process argue that
its length, administrative burden, and cost to applicants outweigh
any benefit to the public. The reason for choosing the one winning
candidate over the many losers, all of which may be basically quali-
fied, is often obscure. Often the successful applicant earns profits
not shared by the public, thus appropriating much of the value of
the public resource.

About a decade ago, the Congress authorized the FCC to use lot-
teries to choose among competing applicants in licensing some serv-
ices. Lotteries took much less time than comparative hearings.
They were criticized, however, because often the lucky winner, hav-
ing paid the government nothing for the license, would turn around
and sell it for a high price. This process merely delayed getting li-
censes into the hands of the firms that would eventually build the
communications facilities and operate the services. And, like the
comparative hearings, the lotteries failed to compensate the public
for the private use of the resource. To address these problems, the
spectrum allocation process is being reinvented to substitute public
auctions for lotteries in some cases.

Economists have long recognized the advantages of auctioning
spectrum licenses. An auction puts the license directly in the hands
of the applicant who values it most, and is thus likely to provide
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the most aggregate value to the public. An auction also allows the
public to share in the financial benefits that accrue from the use
of the resource. Auctions are compatible with the pursuit of other
societal goals: applicants can continue to be screened for basic
qualifications, and license uses can be regulated as necessary to
protect the public interest. Even with these restrictions, using auc-
tions to license spectrum is more efficient and less costly than lot-
teries and comparative hearings.

In 1993 the Congress authorized the FCC to invite competitive
bids for initial licenses for spectrum dedicated to commercial sub-
scription uses. The first auctions, for spectrum devoted primarily to
advanced and two-way paging, took place in 1994 and yielded sub-
stantially more revenue to the government than some industry
forecasters had predicted. Auctions for spectrum devoted to per-
sonal communications services (PCS) are anticipated to generate
billions of dollars over the next several years.

SCIENCE AND TECHNOLOGY

Scientific discovery and technological innovation play central
roles in increasing productivity and economic growth. In the long
run, it is the discovery of new ideas—better ‘‘recipes,’’ as distinct
from merely more cooking in the traditional way with more of the
same limited supply of ingredients—that reduces the cost to society
of producing any given amount of goods. Ultimately these cost re-
ductions will translate into some combination of lower prices for
consumers, higher wages for workers, and higher profits for inves-
tors. Over time these changes can lead to significant, cumulative
increases in living standards. Today the pace of scientific and tech-
nological progress is accelerating in tandem with the pace of the
product cycle in international markets. These twin accelerations
blur the lines and shrink the intervals that formerly separated
basic from applied research, fundamental science from engineering
and technical progress, and technological innovations from their
initial commercial applications.

Wherever they originate, in the laboratory or on the factory floor,
new scientific and technological ideas are often expensive to dis-
cover, yet cheap to replicate. It still costs something to draft the
blueprint that captures the new idea, and something to make each
unit of the product that embodies it, but once created, the idea it-
self is easily and often beneficially copied. Thus the economic re-
turns to one company’s investment in innovation can pass quickly
to others. Economists have estimated that, because of this tendency
of new ideas to become rapidly diffused, innovators typically cap-
ture less than half the total social returns to their investments in
research and development (R&D). In short, the difficulty of estab-
lishing and enforcing property rights to new ideas reduces the eco-
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nomic incentive for private companies to invest in a socially and
economically optimal level of R&D. Bolstering that incentive is
therefore an important efficiency-enhancing function of govern-
ment. Government can do so through enhanced patent protection—
while bearing in mind the potential inefficiencies in production and
innovation that can occur with even temporary market power—and
through public support for R&D.

Even before this Administration came into office, historic
changes in the global distribution of wealth and power had sparked
a public reexamination of the nature and extent of Federal support
for the Nation’s science and technology enterprise. Much of this at-
tention focused on the implications for Federal R&D spending of
the end of the cold war and the growing technical competence of
foreign-based firms in areas where U.S.-based industry had tradi-
tionally been the world leader. To respond to these changes, this
Administration has reoriented the Federal R&D effort from pri-
marily defense-related investments toward investments in a broad-
er set of national goals, including health, prosperity, environmental
responsibility, and improved quality of life, in addition to national
security. Although the United States is still in the midst of a major
transition in the way both the public and the private sector man-
age the development and commercialization of science and tech-
nology, recent changes are beginning to show positive results.

Trends in National R&D
Together industry, government, and universities in the United

States have typically spent more money on R&D activities than
their counterparts in any other country—an estimated $176 billion
in 1994, or 2.6 percent of GDP. Indeed, in 1992, the most recent
year for which comparative data are available, the United States
spent 28 percent more on R&D than did Japan, Germany, and
France combined. However, these countries collectively spent near-
ly as much as the United States on nondefense R&D. As a percent-
age of GDP, U.S. spending for civilian R&D stood at 2.1 percent in
1992, compared with 2.4 percent in Germany and 2.8 percent in
Japan.

Long-term real growth in U.S. R&D has also been slow: just 0.9
percent per year on average between 1985 and 1993, compared
with 5.3 percent per year between 1975 and 1985. This slowdown
of total R&D growth has been paralleled by slower growth in pri-
vate R&D. In 1994 R&D spending by U.S. industry decreased by
0.5 percent in real terms; this followed an average annual real
growth rate of only 1.2 percent between 1986 and 1993, compared
with a robust real annual growth rate of 6.7 percent between 1976
and 1985.

Some of the slowdown in R&D spending may reflect the recent
recession. The slowdown may also reflect recent corporate cost-cut-
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ting drives that have shifted R&D spending toward in-house devel-
opment of technologies closer to commercialization and that have
prompted collaborative research, which is less costly to individual
firms. (More than 350 multifirm collaborative research ventures,
among them many R&D consortia, have been created in the United
States since 1985, as well as more than 1,000 university-industry
research centers, 72 percent of which were established with State
or Federal support.) Finally, the slowdown in R&D spending re-
flects the end of the cold war. R&D spending by industry is highly
concentrated in the United States—eight industries account for
more than 80 percent of the total—and the top two, aircraft and
communications equipment, are closely related to defense.

The deceleration of growth in spending for R&D has been accom-
panied by a shift in the sources of R&D funds and a shift in where
the R&D is actually performed. Nongovernmental sources of fund-
ing have become increasingly important. Universities’ share of
R&D performance rose to 12 percent by 1993 from just 9 percent
in 1985. Although Federal spending on all university research has
risen, the share of university research funding that comes from the
government has declined and recent financial problems of some
universities may jeopardize their direct expenditures on research.
Meanwhile industrial support for academic research has grown
dramatically, from 3.9 percent of the total in 1980 to 7.3 percent
in 1993. Industrial firms are still responsible for performing most
of the Nation’s R&D—$125 billion worth, or 71 percent in 1994—
but even if their increased support for academic research is in-
cluded, their share of the total national R&D effort has fallen since
1985.

Recent trends in U.S. R&D investment leave some analysts con-
cerned that the Nation is spending too little on the basic research
that will drive tomorrow’s revolutionary breakthroughs. This con-
cern is supported by empirical evidence that suggests there are
large unexploited economic gains to be realized from raising our so-
ciety’s level of scientific activity and technological research and de-
velopment; in the past, the social rate of return on such invest-
ments has been high. As a central component and stimulus of U.S.
innovation, Federal R&D investment can lead technological innova-
tion nationwide and affect the Nation’s military posture, a variety
of important social objectives, and the competitive performance of
U.S.-based firms in domestic and foreign markets.

Confronting the Cold War Legacy
This Administration has realigned Federal spending for R&D so

that it more equally balances civilian and military priorities. The
purpose of this shift is not only to strengthen civilian industry, but
also to promote the cost-effective development of new technologies
for national defense and stimulate the creation of an integrated ci-
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vilian-military industrial base. The Administration is also
reorienting the Federal Government’s R&D portfolio toward the
achievement of important social objectives that would otherwise be
inadequately addressed. These include the development of cleaner
and more efficient transportation systems, more rapid and wide-
spread diffusion of technological and managerial innovations to
small and medium-sized manufacturers, environmental remedi-
ation, and pollution prevention.

The Administration’s R&D strategy relies on a combination of
grant programs in which industry and government share the costs;
national initiatives in areas such as manufacturing, transportation,
high-speed computing and telecommunications, and environmental
technology; defense reinvestment efforts; and enhanced technology-
transfer mechanisms (for example, the increased use of cooperative
research and development agreements, or CRADAs, which ease pri-
vate companies’ access to the scientific and technological resources
in U.S. Government laboratories). These programs require Federal
agencies to work more closely with commercial industry to
strengthen the technological underpinnings of the entire economy.

Reflecting cold war concerns, national security long commanded
the largest share of Federal R&D funds. Spending priorities shifted
even further—dramatically so—toward defense programs in the
1980s. The defense share of Federal R&D spending reached its
most recent peak in 1987, when it accounted for 69 percent of the
total. The defense share declined from 59 percent to 56 percent be-
tween 1992 and 1994, indicating progress toward the Administra-
tion’s goal of restoring a 50–50 split by 1998.

The national security focus of U.S. R&D spending during the cold
war has also affected the agenda for government support of much
industrial and university-based science. During the late 1980s, for
example, the Defense Department provided 32 percent of all funds
for academic engineering research. While Federal funds account for
just one-fourth of the money private industry spends to support
R&D, 76 percent of that Federal support goes to aerospace and
communications equipment firms, primarily for development of
weapons and related systems of military application. The cold war
emphasis on defense also affected the structure and objectives of
the Nation’s Federal laboratory system.

In an era of increasing budget pressure—an era, too, in which
commercial technology development defines the leading edge in key
strategic areas—the maintenance of a defense industrial base sepa-
rate from commercially oriented industry is in many areas eco-
nomically inefficient. Recognizing this, the Defense Department is
now working more closely with firms engaged in commercial and
dual-use production than in the past (dual-use goods are those with
both military and commercial uses). Dual-use R&D programs, in-
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cluding the Administration’s Technology Reinvestment Project
(TRP), are a different—and more economically efficient—way of
carrying out the Defense Department’s traditional R&D activities.
The TRP has played a role in facilitating new partnerships between
defense and commercial industry. Combined with the procurement
reforms discussed earlier, the program is expected to make the De-
fense Department a more attractive customer for civilian produc-
ers. It is also exposing traditional defense contractors to innovative
management and production techniques that can lower their costs
and encourage more rapid technology transfer from the commercial
sector.

Other important examples of Defense Department dual-use R&D
initiatives include the development of flat panel display technology
(Box 4–7) and microwave and millimeter wave monolithic inte-
grated circuit technology (MIMIC). Commercial applications for
MIMIC devices include their use in collision avoidance systems for
automobiles, satellite communications, and portable telephones.
The development of dual-use components that can be built on the
same production line as the military-only versions has resulted in
lower cost devices for the military and new, commercially market-
able products for U.S. firms. Commercial technology cannot supply
defense needs in all instances—tanks and nuclear attack sub-
marines, for example, require technology that is defense-unique.
But a great many defense needs can be served more efficiently—
and less expensively—by commercial firms and facilities. Indeed, as
flexible manufacturing systems are developed and more widely
adopted, it will be increasingly possible to produce in a single plant
both low-volume military equipment and high-volume commercial
equipment.

Private Innovation and Public Goods
Beyond reorienting the government’s own R&D portfolio, this Ad-

ministration has worked on many fronts to increase the level of pri-
vate innovation—by supporting public-private partnerships for the
provision of industry-specific public goods, by supporting the exten-
sion of the R&D tax credit (discussed in Chapter 3), and by propos-
ing changes in intellectual property law that will increase the in-
centives for efficient creation and use of private inventions.

Industry-specific public goods. It has already been noted that in-
dividual firms typically have too little incentive to invest in R&D,
because an innovation and its payoffs may pass quickly to other
firms and to consumers, who paid little or nothing to create the in-
novation in the first place. The constant creation and rapid diffu-
sion of scientific discovery and technological innovation are good for
the economy as a whole, but investment in innovation may not ap-
pear to be a prudent move for any individual firm.
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Box 4–7.—The National Flat Panel Display Initiative

Today’s computers display information in one of two ways:
on cathode ray tubes, the bulky devices now used in television
sets and most desktop computers; or on flat panel displays, the
thin, light, rugged screens used in laptop computers. Flat panel
displays are already key components in many consumer prod-
ucts: facsimile machines, portable telephones, compact disc
players, and videocassette recorders, as well as laptops. They
will also transform future battlefields, where they will be used
to satisfy the huge demand for information from myriad sen-
sors, providing real-time intelligence to combatants in aircraft,
ships, tanks, and the infantry.

A recently completed interagency study of flat panel displays
shows them to be increasingly important in military applica-
tions. But with 95 percent of supply controlled by foreign pro-
ducers, whose willingness to work with the Defense Depart-
ment cannot be taken for granted, access to the latest flat
panel display technologies for timely incorporation into defense
systems is not assured. The Department of Defense requires
early, certain, and affordable access in order to integrate dis-
plays into systems and to work out tactics for their use in mili-
tary situations.

To answer these national security concerns, the Defense De-
partment is implementing the National Flat Panel Display Ini-
tiative, a 5-year, $587 million program of support for research
and development into flat panel displays, including research on
their manufacture. Part of this precompetitive R&D funding is
focused on ensuring that the research leads to actual products
that will be used in important military applications. A portion
will go to an innovative program in which firms with a dem-
onstrated commitment to build current-generation displays
share with the Pentagon the burden of developing dual-use
technology for next-generation products and manufacturing
processes. Matching funds will be awarded in competitions
open to a variety of flat panel display technologies.

A similar logic is at work with regard to investments in industry-
specific public goods. Investments in a particular technological
breakthrough may create large economic benefits for the industry
as a whole, from which no single producer or subset of producers
can be excluded, even though the breakthrough was financed and
achieved by others.

The Commerce Department’s Advanced Technology Program
(ATP) is a policy experiment to test whether government-industry
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partnerships can overcome market barriers to the provision of in-
dustry-specific public goods. Take, for example, the barriers that
have impeded some potentially lucrative technical improvements in
the materials and manufacturing processes for printed-wiring
boards (PWBs). PWBs comprise the backbone and much of the
nervous system of virtually every modern electronic product. Each
increase in the speed and complexity of electronic devices has in-
creased the density of the PWB’s lacework of copper lines, which
must be embroidered to tiny plated holes. By the early 1990s,
PWBs were beginning to reach the fundamental physical limits im-
posed by both materials and manufacturing processes. PWB mar-
ket analysts understood that relatively minor material or process
improvements could result in sizable cost savings for the entire in-
dustry, yet no single company or group of companies was willing
to risk a large-scale investment.

The ATP stepped into the breach, agreeing to help finance a 5-
year research plan developed by an industry consortium, as long as
the consortium’s members were themselves willing to put up at
least half of the money. The $28 million effort began in 1991. A
study conducted in 1993 found that after 2 years the project had
already saved the participants about $13.5 million simply by help-
ing them to avoid redundant research, to share results more rap-
idly, and to access each other’s specialized know-how and facilities.

The ATP itself is only 4 years old, and the Administration is cre-
ating long-term and intermediate performance measures in order to
rigorously evaluate its economic impact. This effort to promote in-
novation in the private sector is itself an innovation in the relation-
ship between industry and the government, one that was begun
during the previous Administration.

Intellectual property. Incentives for technological innovation are
affected by the regime of intellectual property rights, including pat-
ents and copyrights. Absent well-defined and effectively enforced
intellectual property rights, rivals could readily duplicate new in-
ventions or writings without offering compensation; this reduces
the innovator’s likely profit and mutes the incentive to develop and
market his or her creations in the first place.

The economics of patent protection have long been understood as
posing the following policy tradeoff: patent protection encourages
innovation, but that social benefit comes at the cost of allowing
some successful innovators to price the resulting products well
above marginal cost. In recognition of this tradeoff, patent protec-
tion is granted for a limited term of years. Yet appropriate public
policy toward innovation must also recognize a second tradeoff, in-
volving the scope rather than the term of patents.

The scope or breadth of patents refers to the extent to which a
new innovation must differ from an existing one in order to avoid
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infringing on the latter’s patent rights. Under some circumstances,
narrowing the scope of patent rights would increase aggregate in-
novation rates. When an inventor’s patent rights are broad in
scope, extending to a relatively wide range of similar innovations,
later inventors will not be permitted to use their own innovations
that fall within that broad penumbra of similarity, without the first
inventor’s permission. Recognizing that such permission will fre-
quently involve negotiating a payment to the first inventor (a nego-
tiation in which the second inventor will sometimes have little bar-
gaining leverage), the second inventor may be discouraged from ex-
ploring his or her new ideas to begin with. Or, if the second innova-
tion is produced but the first and second innovators dispute its
value, and in consequence are unable to reach a bargain, the sec-
ond innovation may not be used until the patent expires. Giving
broad scope to patent rights may thus discourage potential
innovators from undertaking R&D effort in areas likely to produce
follow-on inventions. Yet in other cases, narrowing the scope of in-
tellectual property rights would reduce aggregate innovation rates
by lowering the value of initial innovations, thus reducing the in-
centive for initial innovation.

In part to promote innovation, the U.S. Patent and Trademark
Office has proposed legislation to permit greater third-party par-
ticipation in patent reexamination proceedings. Under this pro-
posal, industry experts and rivals would have a greater opportunity
to present information about novelty or obviousness to the patent
examiner after a patent is issued. In addition, the Department of
Justice has drafted proposed new antitrust guidelines for the li-
censing and acquisition of intellectual property. By clarifying the
conditions under which trade restraints involving intellectual prop-
erty, like those involving other forms of property, can harm com-
petition and run afoul of the antitrust laws, the Justice Depart-
ment seeks to explain how antitrust law and intellectual property
protections can be harmonized to encourage innovation and effi-
ciency, and so benefit consumers.

CONCLUSION

Adam Smith published The Wealth of Nations in 1776, the same
year Thomas Jefferson wrote the Declaration of Independence.
Since that time the United States has become a vastly larger and
more prosperous Nation. One reason is that, throughout our his-
tory, government has worked in partnership with the private sector
to promote competition, discourage externalities, and provide public
goods. The policy challenges that face us vary from generation to
generation, and government institutions appropriate for addressing
one era’s problems must be reinvented for the next. But in every
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era, the role of government in helping remedy market failures re-
mains central for enhancing the Nation’s well-being.
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