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Industrial Organization

Nancy L. Rose

The NBER Program in Industrial Organization (I0), established in 1991,
promotes applied economic research on a broad set of questions relating to
firm behavior, the organization and operation of markets, and the economic
analysis of government regulation. The last decade has provided a wealth of
new, interesting, and important questions for industrial organization and
regulatory economists to study. There have been substantial changes in mar-
ket structure in many industries, from sources as varied as merger waves,
reorganization of production and distribution, and increased international
competition. Market-based institutions increasingly are replacing govern-
ment regulation or ownership of firms, in industries as diverse as airlines,
railroads, electricity, and telecommunications. Even where regulation has
been retained, it often has been transformed to replace “command-and-con-
trol” with economic incentives and enhanced flexibility. Finally, researchers
have developed a wealth of new databases and microeconometric tech-
niques to study firm behavior, including issues such as pricing decisions in
differentiated product markets, the effect of search costs on market out-
comes, and the determinants of firms’ contracting and internal organization
decisions, that previously had been subject to only theoretical discussion.

This report describes several broad research themes analyzed by members
of the Industrial Organization program. Rather than presenting an exhaus-
tive summary of past research, I have chosen to focus on a set of major top-
ics, and to explain critical findings in each one.

Deregulation, Restructuring, and Market Design:
The Case of Electricity '

In the late 1980s and the 1990s, throughout the world, basic infrastructure
industries including electricity, telephone, natural gas, railroads, and even
water distribution have undergone dramatic reorganizations. Government
ownership or administrative regulation typically has been replaced with sub-
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stantial reliance on private market
mechanisms within much or all of the
restructured industry, and “natural
monopoly” characterizations have
given way to notions of “workable
competition.” NBER researchers have
been active in assessing the conse-
quences of market restructuring and
exploring market design issues in a
variety of settings. I focus here on the
work relating to electricity markets.

The electricity generation, trans-
mission, and distribution industry,
long operated as a vertically inte-
grated, publicly-owned or regulated
natural monopoly in virtually all mar-
kets worldwide, has attracted partic-
ular research attention. Catherine
Wolfram has taken advantage of a
wealth of data created by the United
Kingdom’s electricity restructuring to
test competing models of firm behav-
ior in deregulated markets.! She finds
that while the two dominant generat-
ing firms in the England and Wales
have been able to raise the pool
price for wholesale electricity above
their marginal costs of generation,
they appear not to exploit their
potential market power fully, Wolf-
ram argues that this may be the result
of efforts to reduce the threat of com-
petitive entry or re-regulation, Frank
Wolak and Robert Patrick provide
further evidence on the potential
magnitude of generators’ market
power in their study of the real-time
price sensitivity of electricity demand
for a group of industrial customers in
the United Kingdom.?

A critical issue in the restructure of
these markets is how specific institu-
tions may enhance or mitigate the
exercise of market power. England
and Wales, which rely on an auction
mechanism to clear the wholesale
power market, provide an important
research laboratory for exploring the
effect of particular auction rules on
market outcomes. Wolfram focuses
on the multi-unit character of this
auction to model generating firms’
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incentives to raise their bid price for
a given unit, as a function of the total
quantity of generation they bid into
the pool.3 Because the price of all
electricity traded through the pool is
set by the bid price for the last unit
selected to run, a generator that thinks
its unit may be marginal has an in-
centive to increase its bid. This raises
the price received on that unit and all
inframarginal units it owns. Wolfram’s
empirical analysis finds behavior con-
sistent with these predictions.
Wolak and Patrick focus on the
pool rules that determine capacity
payments at peak demand periods.4
As a result of these rules, generator
revenues can include substantial pay-
ments intended to reflect the shadow
cost of capacity needed for reliable
operation of the system during these
high demand hours. They also docu-
ment the incentive that this gives
firms to strategically manipulate the
amount of generating capacity made
available to the power pool during
peak periods, and they provide eco-
nometric evidence that suggests this
behavior is an important mechanism
by which the two dominant genera-
tors raise their overall profitability.
These studies of the electricity
market in England and Wales are
important for the information they
provide about that market in particu-
lar, but they also are of more general
interest. Wolak’s current research
focuses on the broad lessons for mar-
ket design in a comparative study of
restructured electricity markets that
includes Australia and New Zealand,
a number of Latin American coun-
tries, Norway and Sweden, as well as
England and Wales. This body of
work illustrates how detailed institu-
tional characteristics of a deregulated
market may affect its performance.
This research also provides sub-
stantial guidance on issues facing
policymakers involved in restructur-
ing electricity and other markets
across the United States and else-

where. Within the United States elec-
tricity market, the restructuring move-
ment is in its infancy but growing
fast; California and a number of New
England states are slated to move to
a more decentralized, market-based
pricing and allocation system in early
1998. Matthew White explores the
political and economic determinants
of the heterogeneity across states in
the timing and intensity of these
restructuring efforts.> A number of
NBER researchers have been active
in the design of restructured markets
at the state level, and the execution
of these varied reforms is likely to
provide the data to fuel further
research on the role of market insti-
tutions on firm behavior and market
performance.

Pricing and the
Exercise of
Market Power

The relationship between firms’
marginal costs of production and the
prices they charge is a central ques-
tion in industrial organization. A
range of new databases and new
research tools have permitted sub-
stantial advances in its analysis. One
strand of this research uses data on
the dynamic pattern of prices within
markets to test models of oligopoly
behavior. This research is of consid-
erable interest within the 1.O. com-
munity, as it informs us of the ability
of firms to achieve more cooperative,
and therefore more profitable, price
outcomes. It also is relevant to re-
searchers in macroeconomics, as it
may have implications for the
counter cyclical behavior of price-
cost margins, an important compo-
nent of some models of macro-
economic fluctuations.é Severin
Borenstein, in work with Colin
Cameron and Richard Gilbert, and
with Andrea Shepard, explores these
issues using data on retail gasoline
markets over time.7 His research sug-

gests that gasoline retailers exercise
at least short-run market power, and
that price patterns over seasonal
demand cycles are consistent with
the predictions of Rotemberg-Saloner
style supergame models of sustain-
able price collusion.8

Judith Chevalier and David Scharf-
stein develop a model in which
liquidity constraints can generate
countercyclical mark-ups. They find
empirical support for its predictions
in their study of supermarket pric-
ing.? Fiona Scott Morton analyzes a
particular event— passage of 1990
legislation establishing a “Most Fa-
vored Customer” clause for Medicaid
pharmaceutical reimbursements —
that may have provided firms with a
mechanism for coordinating price
increases.10

The public availability of detailed
microdata on United States airlines,
combined with the large number of
geographic airline markets to study,
has generated a wealth of empirical
work on pricing behavior in this sec-
tor. NBER researchers have analyzed
the determinants of market power;
estimated structural models of de-
mand, cost, and mark-ups; and studied
the determinants of price dispersion,
including the role of competitive
price discrimination in generating the
huge variation in prices paid by dif-
ferent passengers on the same airline
and route that is observed in fare
data.l! My recent work with Boren-
stein explores the effect of bank-
ruptcy on airline fares.!? We con-
clude, in contrast to claims by some
industry participants, that there is lit-
tle evidence that bankrupt carriers
harm their more healthy rivals. In-
deed, while carriers may lower their
prices prior to filing for Chapter 11
bankruptcy protection, their rivals
appear to maintain their price level
and maintain or increase their pas-
senger volume.

A number of NBER researchers
have turned to historical data to test
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models of firm behavior and to
explore the mechanisms by which
firms achieve collusive outcomes.
Historical data may be more readily
available than contemporaneous
data, given firms’ concerns about the
sensitivity of price data and potential
antitrust liability. It also may shed
light on firm behavior under differ-
ent antitrust regimes. Glenn Ellison,
for example, has extended Robert
Porter’s classic analysis of price col-
lusion by 19th century railroads to
compare and test the formal predic-
tions of competing supergame mod-
els of collusion.!3 Ellison suggests
that price patterns in this market are
characterized by periods of collusion
punctuated by episodic price wars,
and that these wars may be triggered
by secret price cutting by some mar-
ket participants.

David Genesove and Wallace Mullin
study the exercise of market power
in the sugar industry around the turn
of the century.l4 Their work com-
pares results from both traditional
and “new empirical 1L.O? techniques
for measuring the exercise of market
power, explores the use and effec-
tiveness of predatory pricing as an
entry deterrent, and chronicles the
development of the industry trade
association as a device for coordinat-
ing pricing behavior. Scott Morton
analyzes the determinants of preda-
tory pricing responses to entry in
British shipping cartels.’s

Differentiated
Products Markets

NBER researchers have made sig-
nificant methodological advances in
modeling price formation in differen-
tiated product markets. This research
involves the specification and esti-
mation of “structural” models of firm
behavior, linking models of cost and
demand with specific parameteriza-
tions of firm behavior in equilibrium.
Steven Berry, James Levinsohn, and
Ariel Pakes develop and apply a set

of these techniques to model the
behavior of firms in the U.S. automo-
bile industry.16 In recent work, they
estimate the distributional and wel-
fare effects of the voluntary export
restraints that were initiated in 1981
on Japanese cars sent to the United
States. Their research suggests that
this policy resulted in substantial
transfers from U.S. consumers to U.S.
auto producers, a relatively negligi-
ble effect on Japanese auto producer
profits, and an overall U.S. welfare
loss.

Timothy Bresnahan, Scott Stern,
and Manuel Trajtenberg develop and
estimate an alternative discrete
choice model to analyze product dif-
ferentiation and the sources of rents
in the market for personal comput-
ers.17 Their results, along with a sub-
stantial body of new research on
differentiated products markets
within the context of the market for
new products, is reported in the
NBER volume, The Economics of New
Goods, edited by Bresnahan and
Robert J. Gordon.18

Internal Organization
of Firms

The questions of what a firm is,
how its boundaries are determined,
and how firms choose to organize
their production, have attracted con-
siderable attention from economic
theorists in recent years. Despite this,
empirical research lags far behind.
This results, at least in part, from the
difficulty of getting data on the inter-
nal choices and operations of firms.
If the data problems can be solved,
there are a host of exciting empirical
research questions to be answered.
NBER 1.O. program members are
beginning to make real inroads on a
number of these.

Judith Chevalier and Glenn Ellison
have used a novel database on mutual
funds to explore a variety of issues
that arise in a principal-agent set-
ting.! Their studies on the behavior

and performance of mutual fund
managers, provide interesting insights
on a number of agency questions.
For example, they find that share-
holder responses to variations in
fund performance, combined with
management contracts that base
manager compensation on total fund
assets, have strong incentive effects
on managerial risktaking. Fund man-
agers, moreover, respond to these
incentives differently at year-end.
Those who are “ahead” in September
adopt more conservative investment
strategies relative to those who are
“behind” Those behind seem to take
on greater risk in a gamble to “catch
up” with the market. Chevalier and
Ellison currently are extending this
research to explore the role of career
concerns in structuring incentives
and determining fund manager
behavior.

The decision of what activities to
include within a firm’s boundaries is
fundamental but not well under-
stood. The generally disappointing
performance of diversified enter-
prises over the past 20 years has gen-
erated a substantial debate over the
extent to which this reflects the diffi-
culty of managing a diversified cor-
poration well, or is a result of the
actions of entrenched managers who
pursue their own gain at the expense
of shareholders’ interests. Andrea
Shepard and I use data on chief exec-
utive officers’ (CEOs) compensation
to analyze these competing claims.?0
We document a substantial pay pre-
mium for managers of diversified
firms, but find that incumbent CEOs
who diversify the firm earn less than
their counterparts who maintain or
increase the focus of the firm’s activ-
ities. We argue that the data are more
supportive of an ability-matching
explanation for the pay premium
than of managerial entrenchment
models.

A number of 1.O. program mem-
bers also have explored the determi-
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nants of CEO compensation.2! Paul
Joskow, Shepard, and I argue that
variations in executive pay across in-
dustries and over time suggest that
political hostility to high CEO pay,
mediated through regulatory institu-
tions, may limit the compensation of
executives in the most politically sen-
sitive industries. Joskow, Wolfram,
and I document a similar phenome-
non within the electric utility indus-
try. The incentive effects of compen-
sation and the pay-for-performance
relationship in executive pay also
have attracted research attention.

Finally, a number of 1.O. program
members are involved actively in the
NBER Project on Industrial Technol-
ogy and Productivity, supported by
the Sloan Foundation and described
in the Spring 1996 NBER Reporter.
This research combines traditional
data sources with direct access to
firms to understand how the organi-
zation of production lines, firm deci-
sionmaking, or technology use may
influence productivity and efficiency
within the firm.

Vertical Organization‘
of Firms

What determines the vertical struc-
ture of production: for example, are
suppliers and manufacturers linked
through common ownership, long-
term contracts that may specify a
variety of constraints on the parties’
actions, or arms-length spot market
transactions? The extent to which
these choices are motivated by the
quest for market power alone or
reflect real efficiencies in production
has important ramifications for theo-
ries of the firm as well as for the
design and execution of antitrust pol-
icy. Theoretical work emphasizes that
the balance between anticompetitive
effects and efficiency may be con-
text-specific. Douglas Bernheim and
Michael Whinston, for example,
explore this tension in a model of
exclusive dealing contracts, in which

a manufacturer prohibits retailers
who carry its products from selling
certain other specified products.22

Wallace and Joseph Mullin empiri-
cally investigate the tension between
efficiency and market power motives
in an analysis of the U.S. Steel long-
term lease of iron ore properties of
the Great Northern Railway in 1906.23
While this lease often has been ex-
plained as vertical foreclosure of rival
steel firms by U.S. Steel, their analy-
sis suggests that the lease was ex-
pected to lower the market price for
steel, and that the terms of the lease
may be explained best as devices
designed to achieve efficient rela-
tionship-specific investment.

Francine Lafontaine explores verti-
cal relations in the context of busi-
ness format franchising. She analyzes
the variety of motives that may give
rise to the development of franchis-
ing, and studies the way franchisors
may act to solve a variety of princi-
pal-agent problems, through their
choice of implicit and explicit con-
tracts.24 Her work on McDonald’s
with Patrick Kaufman, for example,
suggests that franchisees earn sub-
stantial ex ante rents when they are
awarded a franchise. While a variety
of theories may explain the existence
of ex post profits for franchisees, tra-
ditional models would not predict ex
ante rents. Lafontaine argues that
their presence may be explained by
incentive models similar to “effi-
ciency wage” type models, and by
liquidity constraints among the
potential franchisees most desired by
McDonald’s.

Auction Markets

Auctions, though typically thought
of in conjunction with art and rare
collectibles, are an important and
common market form. Their use by
governments has expanded substan-
tially over the past few decades as
auctions have been used to sell
Treasury bills, to let procurement con-

tracts, and to allocate property rights
in areas as diverse as off-shore oil
leases, timber, radio spectrum, and
pollution. In the private sector, auc-
tions have been used in markets
ranging from real estate to wholesale
fish and wholesale used car sales,
and are the mechanism selected to
set wholesale prices in many deregu-
lated wholesale electricity markets as
well. An extensive research program
in economic theory has yielded
important insights on the design, bid-
der behavior, and performance of
auctions under certain stylized con-
ditions. This research base played a
critical role in the design of recent
Federal Communications Commis-
sion auctions to allocate licenses for
“PCS” spectrum. A growing empirical
literature has been directed toward
understanding the actual perform-
ance of different auction designs, the
effect of bidder characteristics and
auction structure on revenue, the
possibility of bidder manipulation, and
auction performance more generally.

A number of studies by 1.O. pro-
gram members have explored issues
in auction performance, beyond the
work described earlier on U.K. elec-
tricity auction markets. Robert Por-
ter’s research on auctions for off-
shore oil and gas leases highlights
the role of imperfect and incomplete
information in government property
auctions.?’ He analyzes firms’ strate-
gic responses to informational issues,
including both pre-auction effects
such as the formation of consortia
and joint ventures, and post-auction
effects, such as decisions of when
and where to initiate exploratory
drilling.

David Genesove analyzes the role
of imperfect information and search
costs on bidder behavior in whole-
sale markets for used cars.26 Porter
and Douglas Zona develop statistical
tests and apply these to data on bids
submitted in procurement contract
auctions to detect possible bid-rig-
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ging by subsets of auction partici-
pants.?’ Finally, NBER researchers
Paul Joskow and Dick Schmalensee,
with Elizabeth Bailey, analyze the
market for sulfur dioxide emission
permits.? They conclude that while
the Environmental Protection Agen-
¢y’s auction market is subject to a
number of design flaws, the private
market rapidly developed an appar-
ently efficient alternative trading
mechanism that has rendered these
flaws largely irrelevant.
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Research Summaries

The Evolution of Retirement

Dora L. Costa*

Not only are more men living past
age 65 in America today than ever
before, but American men also have
been abandoning the labor force at
ever younger ages. The retirement
rate of American men over the age of
64 has risen rapidly from a mere 25
percent at the end of the last century
to over 80 percent today. At the same
time the very nature of retirement has
changed. For most individuals retire-
ment is no longer a time of with-
drawal from all activities and of
dependence on family and friends;
rather it is a time of discovery, per-
sonal fulfillment, and relative inde-
pendence. In the past, such a re-
tirement experience was limited to
the wealthy few who could afford it.
Now it is an option available to the
majority of workers.

That most men now can look for-
ward to a period of personal fulfill-
ment at the end of their working lives
is one of the achievements of our
century, but such a retirement is
expensive, and financing it poses
budgetary dilemmas. Approximately
80 percent of elderly households
receive over half of their income
from Social Security, and Social Secu-
rity is facing a fiscal crisis. If men

*Costa is an NBER faculty research fellow
and an associate professor of economics
at MIT. Her profile appears in this issue.

continue to abandon the labor force
at ever younger ages, the crisis is
likely to be even more acute. To
understand whether retirement rates
will continue to rise, we must exam-
ine how retirement has evolved from
1880 to the present. Retirement rates
were rising throughout this period. In
fact, 41 percent of the long-run rise in
retirement rates occurred before the
postwar growth of Social Security
and private pension plans. In my
forthcoming book, The Evolution of
Retirement: An American Economic
History, 1880-1990 (University of
Chicago Press for NBER, 1998), 1
therefore investigate the factors that
have fostered rising retirement rates.!

Income and Retirement

Retirement requires income,
whether in the form of state-provided
retirement or disability benefits, pri-
vate pensions, income from other
family members, or assets. Research-
ers have investigated the role that
each of these income sources plays
in the retirement decision, largely
using cross-sectional data for the
years after the 1960s. But, because 70
percent of the rise in retirement
among men older than 64 occurred
before 1960, only large increases in
benefits could have enticed those
remaining in the labor force to have
withdrawn.

Previous researchérs have not
been able to examine the impact of

income on the retirement decision
prior to the 1960s because the nec-
essary data has been unavailable.
Fortunately, a longitudinal dataset
that follows Union Army recruits of
the American Civil War from their
youth to their death can be generated
from census records and from
records of the Union Army pension
program. At the beginning of the
century, Union Army pensions were
the most widespread form of assis-
tance to the elderly, serving about a
quarter of the population over age 64
in 1900. 1 estimate the income effect
of Union Army pensions on retire-
ment rates.

I find that pensions had a substan-
tial impact on retirement rates both
in 1900 and in 1910. My findings sug-
gest that the high labor force partici-
pation rates of older men prevailing
at the turn of the century arose be-
cause retirement incomes were too
low to fully support them and, as re-
tirement incomes have risen, so have
retirement rates. 1 attribute much of
the long-term increase in retirement
rates to the rising incomes of the
elderly. Their wages, and hence their
savings and pensions, have increased,
as have government transfers.

‘However, increased income is not
the sole explanation for the rise in
retirement. In fact, I show that the
income elasticity of retirement has
fallen over time. Whereas rising re-
tirement incomes could explain up to
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90 percent of the increase in retire-
ment rates between 1900 and 1930,
they could account for only half of
the increase between 1930 and 1950,
and for almost none of the more
recent increase. Workers now may be
less responsive to changes in trans-
fer income because they are no
longer close to subsistence levels;
instead, they reach retirement age
with enough to satisfy their con-
sumption needs. Alternatively, by
establishing age 65, and later age 62,
as an “official” retirement age, Social
Security may have led individuals to
want to retire at that age and there-
fore reduced the effect of income on
the work decision. Finally, retirement
also has become more attractive
because men are less circumscribed
in their choice of leisure time activi-
ties. Mass tourism and mass enter-
tainment have increased the variety
of recreational activities and lowered
their price.

Other Explanations

I consider several other explana-
tions for increased retirement rates,
including worsening average health
of the population. I show that retire-
ment rates rose despite declines in
the burden of chronic disease. Be-
tween 1910 and 1983, the prevalence
of heart disease among men above
the age of 64 fell from 75 to 40 per-
cent; that of musculoskeletal disease
from 68 to 48 percent; and that of
respiratory disease from 42 to 30 per-
cent. Between 1935 and 1992, rates
of blindness fell by about one third.
The elderly have benefitted from
advances in medical technology,
fewer occupational hazards, and bet-
ter conditions in early life. At the
same time, health has become less
important to the retirement decision.
Because we now can better control
chronic conditions, and because
physical job requirements have been
reduced, those in poor health are
more likely to participate in the labor

force relative to those in good health
than was the case in 1900 and in
1910. Age 65 therefore may no
longer be as appropriate a demarca-
tion of old age as it was in the first
half of the century, when the typical
health of a 65-year-old was very
poor.

Declines in part-time work, non-
farm self-employment, and farming
do explain the rise of retirement
since 1880 either. The proportion of
65-to-74-year-old employees who
work part-time has risen from 15 per-
cent in 1940 to 47 percent in 1990.
The fraction of the labor force that is
self-employed has fallen, but only
since the 1960s have older self-
employed workers been more likely
to remain in the labor force than
wage and salary workers. The lower
retirement rates of farmers relative to
non-farmers are also a recent phe-
nomenon. Using longitudinal data on
Union Army veterans, 1 show that in
1900 and 1910 farmers were no less
likely to retire than non-farmers and
that, upon retirement, farmers moved
to a nearby town.

One factor that accounts for up to
one-fifth of the increase in retirement
rates of men over age 64 since 1900
is the increased duration of unemploy-
ment spells. Unemployment within
state of residence had a substantial
effect on the retirement of men over
age 64 in 1900, and on men aged 50
to 64 in 1980. But, the unemployed
would not have been able to retire
unless they had income sources other
than wages. In fact, high unemploy-
ment within state of residence was
much more likely to induce Union
Army veterans versus non-veterans to
leave the labor force.

The Retirement
Lifestyle

A man who retired in 1880 could
expect a very different life from that
of a man retiring today. Close to half
of retired men in 1880 were living in

the households of their children or
other relatives, whereas today that
figure is only 5 percent. By examin-
ing data on the living arrangements
of Union Army veterans, I show that,
at the beginning of the century, men
would have preferred to remain inde-
pendent of their families. The major-
ity simply could not afford to do so,
though. I argue that rising retirement
incomes explain the decline in the
percentage of men older than 64 liv-
ing in the households of their chil-
dren and the narrowing of differ-
ences in living arrangements by
retirement status since the beginning
of the century. But, I also show that
changes in income now have a rela-
tively smaller effect on the living
arrangements decision than they did
in 1910, perhaps because indepen-
dent living is now relatively inexpen-
sive. The growth of retirement com-
munities in low cost living areas, the
declining price of transport and of
communication with family mem-
bers, and the rise in private and state
social support services, among other
factors, have lowered the price of liv-
ing alone.

Independent living may be not
only cheaper than it was in the past
but also more attractive, A leisurely
retirement lifestyle is now often
made possible by resettlement to a
community with a better climate or
other environmental amenities, or to
one with a low cost of living. As inde-
pendent living has become more at-
tractive, this in turn may have increased
the attractiveness of retirement.

The typical worker now looks for-
ward to retirement (or at least the
first few years of it), because retire-
ment has become a time for travel
and recreation. Leisure time activities
are now pursued more widely across
all income classes because of rising
incomes and because technological
change has not only lowered the
price of existing products, but also
has created new products that lower
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the “quality-adjusted price” of enter-
tainment. Technological advances
also have lowered travel time and
thereby decreased the time-cost of
entertainment. Using consumer €X-
penditure surveys, I show that because
recreational goods and leisure are
complements, the lower price of
recreation (in both time and money)
may have increased the demand for
retirement.

The elderly in part have financed
their retirement through public
monies. First it was through Union
Army pensions, then in the late 1920s
and early 1930s many states provided
pensions to the needy aged. These

pensions later were replaced by So-
cial Security Old Age Assistance and
Old Age Insurance. The growth of all
of these programs was made possi-
ble by the availability of revenue
resources and was spurred in part by
increasingly well-organized elderly
pressure groups. As the population
ages, the elderly may become an
even more powerful political force.
But, as their numbers rise, it will
become increasingly difficult for the
young to finance a lengthy retirement
for the old. The continued provision
of the retirement lifestyle to which we
have grown accustomed is increas-
ingly likely to lie with individuals.

1 See also “Pensions and Retirement:
Evidence from Union Army Veterans,”
Quarterly Journal of Economics (May
1995); “Agricultural Decline and the
Secular Trend in Retirement Rates,”
Explorations in Economic History (Octo-
ber 1995); “Health and Labor Force Par-
ticipation of Older Men, 1900-1991,”
Journal of Economic History (March
1996); “A Theory of Technophysio Evolu-
tion, With Some Implications for Forecast-
ing Population, Health Care Costs, and
Pension Costs,” Demography (February
1997); and “Displacing the Family:
Union Army Pensions and Elderly Living
Arrangements,” Journal of Political Econ-
omy, forthcoming December 1997.

Pricing, Monetary Policy, and Aggregate Fluctuations

Julio J. Rotemberg*

My Ph.D. thesis considered the
extent to which firms’ reluctance to
change their posted prices con-
tributes to business fluctuations and,
in particular, makes monetary policy
powerful in influencing aggregate
output. Ever since, much of my re-
search has been concemed both with
the role of monetary policy and with
the connection between pricesetting
by firms and the evolution of GNP.1
This article summarizes that research.

Price Rigidity and
Monetary Policy

In some ways, the hypothesis that
firms are reluctant to change their
prices plays the same role as the
hypothesis of wage rigidity in tradi-
tional Keynesian models. Both imply
that expansionary fiscal or monetary
policies raise GNP. The difference is
that with wage rigidity, firms are only
willing to raise their output if their

*Rotemberg is an NBER Research Asso-
ciate in the Programs on Economic
Fluctuations and Growth and Monetary
Economics, and a professor of economics
at Harvard Business School.

marginal cost of production falls as a
result of a decline in real wages. By
contrast, firms that were not willing
to raise prices will increase their out-
put in response to expansionary
monetary and fiscal policies even if
doing so raises their marginal cost of
production. Thus, the existence of
price rigidity can rationalize the ob-
servation that real wages tend to
increase (albeit slightly) when real
GDP rises.?

In my early work, I also show that
this hypothesis is broadly consistent
with the relationship between mone-
tary aggregates and GDP.3 Another
way to gauge whether price rigidity
explains the effects of monetary pol-
icy is to use the recent explosion of
research on how the Federal Reserve
System conducts monetary policy.4
This research allows one to identify
monetary policy disturbances through
movements in interest rates that are
different from those that would rep-
resent the “usual” reaction of the Fed
to economic circumstances. A good
way of ascertaining the empirical rel-
evance of the theory is thus to ana-
lyze whether it correctly predicts the
way the economy reacts to these
monetary disturbances.

It turns out that the theory is
remarkably successful in this regard s
Because there are good reasons to
believe that exchange rate move-
ments are linked to price movements,
Alberto Giovannini and I analyzed
whether a model of this type could
help us to interpret the empirical
movements in the dollar/deutsche-
mark exchange rate. While the enor-
mous volatility of exchange rates
makes it difficult to explain more
than a small fraction of their move-
ments, we find some empirical cor-
roboration for the model in these
data.6 There are thus a number of
dimensions in which the hypothesis
of price rigidity helps to explain
aggregate output fluctuations.?

More recently, I have returned to
the sort of model I considered in my
early work. This was prompted by
some research that Michael Wood-
ford and I did on the characteristics
of business cycles.8 We discovered
that various definitions of the United
States business cycle, including the
one that is implicit in the NBER
chronology of business cycle peaks
and troughs, have a very simple sta-
tistical property. Periods in which the
economy is in a recession, and troughs
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in particular, turn out to coincide
with periods in which the current
level of output is significantly below
the level that it can be expected to
reach within the next two years. In
other words, troughs have the prop-
erty that simple statistical models pre-
dict a high growth rate of output
from this point onwards. This ac-
cords with common sense and with
the way that newspapers talk about
recessions since, after all, their dis-
cussion of recessions often refers to
the expectation of a recovery.

There is also a conceptual advan-
tage in measuring the business cycle
by using the expected change in out-
put as opposed to more traditional
measures, including the unemploy-
ment rate. The unemployment rate,
in particular, is also subject to non-
cyclical changes which can be attrib-
uted, for example, to changes in the
composition of the labor force.
Similarly, traditional measures of
detrended GNP tend to perform
poorly as cyclical measures when
technological changes exist which
lead to permanent changes in GNP,

Some of my recent work has been
devoted to understanding whether
this measure of cyclically adjusted
output is connected to inflation as
predicted by models of price rigidity
and, in particular, by the model I
originally developed in my thesis.?
The basic macroeconomic idea be-
hind models of price rigidity is that
increases in the money supply raise
the demand for output but lead, ini-
tially, to only a muted response of
prices. This means that output rises
temporarily and, as a result, output
should be expected to rise less in the
future. On the other hand, the muted
contemporaneous response of prices
implies that prices should be ex-
pected to rise substantially. Thus peri-
ods in which prices are expected to
rise a lot should coincide with peri-
ods where output is expected to rise
relatively little. Indeed, I find a very

strong negative correlation between
expected changes in output over the
next few years and expected changes
in prices over the same time period.
This is, in effect, an updated version
of the negative correlation between
inflation and unemployment that is
known as the Phillips curve. How-
ever, unlike the Phillips curve, and
consistent with the sort of theoretical
models I have been interested in, this
relationship does not fall apart when
applied to empirical data from the
1970s.

My most recent work with Wood-
ford explores the implications of this
type of model for the conduct of op-
timal monetary policy.1® In other
words, we investigate how the Fed-
eral Reserve System should let the
federal funds rate react to the shocks
that impinge on the U.S. economy.
We show that, at least in some re-
spects, it is ideal to set interest rates
so that inflation is stabilized com-
pletely. This reduces the economic
effect of price rigidity, both by ensur-
ing that aggregate output is as close
as possible to the level it would have
reached if prices were flexible and by
making relative prices independent
of the shocks that impinge on the
economy. The problem is that stabi-
lizing the rate of inflation requires
that interest rates rise a great deal
every time a shock tends to increase
inflation. This requires that interest
rates be quite volatile. Aside from
any other disadvantages of interest
volatility, such a policy is only feasi-
ble if average inflation and average
interest rates are high. Otherwise it
would be impossible to maintain
positive interest rates in the aftermath
of a shock that requires a large re-
duction in interest rates. Thus we
show that complete stabilization of
inflation is undesirable. On the other
hand, it is possible to set interest
rates in such a way that inflation is
much more stable than it has been
historically while, at the same time,

keeping average inflation below 3
percent per year.

Pricing and
Macroeconomics
More Generally

At least some of the power of price
rigidity as an explanation of aggre-
gate fluctuations stems from its abil-
ity to explain why firms raise their
output in periods where their mar-
ginal costs increase. This seems to be
a quite robust feature of the increases
in output that take place in economic
booms. Recently, this has been docu-
mented in a series of important
papers by Mark Bils,11 although the
fact appears to be have been known
for some time: Wesley Mitchell wrote
in 1941 that, in business expansions
“equipment of less than standard
efficiency is brought back into use;
the price of labor rises while its effi-
ciency falls; the cost of materials,
supplies and wares for resale ad-
vances faster than selling prices; dis-
count rates go up at an especially
rapid pace, and all the little wastes
incidental to the conduct of business
enterprises grow steadily larger”12

If marginal costs in terms of some
price index rise for all firms in booms
—that is, if real marginal costs rise—
it must be that the ratio of price to
marginal cost is falling for the typical
firm. In other words, firms are expe-
riencing reductions in the markup of
price over marginal cost.13

Aside from price rigidity, there can
be other redsons for such a change
in markups, and I have devoted
some effort to understanding these
alternate mechanisms. In particular,
this motivates my work with Garth
Saloner on the behavior of prices in
oligopolistic markets. We consider
oligopolistic markets in which firms
keep their prices high as a result of
an implicit understanding. The
understanding is that any firm which
cuts its current prices triggers a future
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period of retaliation where all firms
cut their own prices. The result of
this understanding is that prices do
not rise very much (and might even
fall) in response to increases in
demand. To see this, consider an in-
dustry whose demand increases tem-
porarily. This increase in demand
raises current profitability and, if
prices in the industry do not change,
it also raises the benefits to be had
from undercutting the industry price.
Because the increase in demand is
temporary, the losses from the sub-
sequent retaliation do not grow as
much as the profitability of under-
cutting the current price. Of course,
increasing the industry price in re-
sponse to an increase in demand
serves only to raise the relative ben-
efits of undercutting the industry
price even more. To stop firms from
undercutting the industry price when
demand rises, it thus may be neces-
sary to lower the price charged by
the entire industry.

Woodford and I show that implicit
collusion in oligopolistic industries
can explain not only the qualitative
but also the quantitative response of
the U.S. economy to changes in mil-
itary purchases.l¥ We focus on mili-
tary purchases because the Korean
War, the Vietnam War, and the Reagan
buildup have been associated with
some of the most dramatic changes
in the U.S. fiscal position. As might
be expected, these increased pur-
chases are associated with increases
in economic activity. What is more
novel is that we show that they are
associated with increases in the pur-
chasing power of wages. This is
inconsistent with the traditional
explanations for government-pur-
chases-led expansions and is consis-
tent with the view that, fearful of
breakdowns in the collusive under-
standing, oligopolistic industries

allow their prices to fall relative to
their marginal cost of production.

This logic of implicit collusion also
suggests that firms would raise their
prices disproportionately when there
are temporary increases in their costs.
Such an increase in costs makes firms
much less keen on undercutting the
industry price. We use this idea to
explain why oil price increases lead
to such severe economic contrac-
tions.!5 Price rigidity, on its own,
would tend to predict that the
response of the economy to an oil
price increase is quite muted, since
firms would fail to pass along the
increase in their input costs to the
buyers of their final output.16 Thus,
implicit collusion, or some other
departure from standard models of
pricing, seems important for under-
standing the effects of these cost
shifts. Of course, much research is
still needed to understand the exact
combination of departures from mar-
ginal cost pricing that best explains
economic fluctuations.

1 An extensive discussion of the connec-
tion between pricing and macroeconom-
ics is contained in J. J. Rotemberg and
M. Woodford “The Cyclical Bebavior of
Prices and Costs” in J. Taylor and M. Wood-
ford, Handbook of Macroeconomics,
Jorthcoming.

2]. ]. Rotemberg, “Monopolistic Price Adjust-
ment and Aggregate Output,” Review of
Economic Studies 49, (October 1982), pp.
517-531.

3].]. Rotemberg “Sticky Prices in the United
States,” Journal of Political Economy 90,
No. 6, (December 1982), pp. 1187-1211.
4 For leading examples, see B. S. Bernanke
and A. S. Blinder “The Federal Funds
Rate and the Channels of Monetary Pol-
icy,” American Economic Review, 82, 4,
(1992) pp. 901-921, and J. B. Taylor
“Discretion Versus Policy Rules in Prac-
tice,” Carnegie-Rochester Conference
Series on Public Policy 39, (1993), pp.
195-214.

5].J. Rotemberg and M. Woodford, “An

Optimizing Econometric Framework for
the Evaluation of Monetary Policy,” NBER
Macroeconomics Annual forthcoming.

6 A. Giovannini and J. J. Rotemberg “Ex-
change Rate Dynamics with Sticky Prices:
The Deutsche Mark, 1974—1982,” Journal
of Business Economics and Statistics 7,
No. 2, (April 1989), pp. 169-78.

7 For a survey that discusses additional
issues surrounding price rigidity see J. J.
Rotemberg “The New Keynesian Micro-
Soundations,” NBER Macroeconomics
Annual, (1987), pp. 69-104.

8]. ]. Rotemberg and M. Woodford “Real
Business Cycle Models and the Forecast-
able Movements in Output, Hours and
Consumption,” American Economic
Review, 86, ( March 1996), pp 71-89.
9]. J. Rotemberg “Prices, Output and
Hours: An Empirical Analysis Using a
Sticky Price Model,” Journal of Monetary
Economics, 37, (June 1996), pp. 505-34.
10]. J. Rotemberg and M. Woodford, “An
Optimizing Econometric Framework for
the Evaluation of Monetary Policy,” NBER
Macroeconomics Annual forthcoming..

11 M. Bils “The Cyclical Bebavior of Mar-
ginal Cost and Price,” American Economic
Review, 77, (December 1987), pp. 838-57
and M. Bils and J. A. Kabn, “What Inven-
tory Bebavior Tells us about Business
Cycles,” Rochester Center for Economic
Research Working Paper 428, September
1996.

12W. C. Mitchell, Business Cycles and
their Causes, Berkeley: University of
California Press, 1941.

13 See J. ]. Rotemberg and M. Woodford
“Markups and the Business Cycle,” NBER
Macroeconomics Annual, (1991), pp.
63-129 as well as Handbook for Eco-
nomics, forthcoming, for furtber evidence
of this.

14] J. Rotemberg and M. Woodford,
“Oligopolistic Pricing and the Effects of
Aggregate Demand on Economic Activ-
ity,” Journal of Political Economy, 100,
(December 1992), pp. 1153-1207.

15]. J. Rotemberg and M. Woodford “Im-
perfect Competition and the Effects of
Energy Price Increases Economic Activ-
ity,”Journal of Money, Credit and Banking,
28, (November 1996), pp. 549-77.

16J. J. Rotemberg “Supply Shocks, Sticky
Prices and Monetary Policy,” Journal of
Money, Credit and Banking, Vol. 15, No.
4, (November 1983), pp. 433-5.
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NBER Profile: Jobn Herron Biggs

John H. Biggs has been chairman
of the NBER’s Board of Directors
since 1996 and a member of the
Board since 1987. He is also Chair-
man and Chief Executive Officer of
TIAA-CREF. Prior to his election to
that position in January 1993, Biggs
had served as President and Chief
Operating Officer of TIAA-CREF
since February 1989. He also has
served as a CREF Trustee since 1983.

A native of St. Louis, Biggs earned
an A.B. degree in classics from
Harvard University and a Ph.D. in
economics from Washington Univer-
sity in St. Louis. He began his pro-
fessional career with the General
American Life Insurance Company in

1958, serving in various actuarial
management positions for the com-
pany until he was appointed Vice
President and Controller in 1970. In
1977, Biggs became Vice Chancellor
for Administration and Finance at
Washington University in St. Louis.
He was named President and CEO
of Centerre Trust Company, St. Louis,
in 1985.

Biggs’s wife, Penelope Parkman
Biggs, has taught Latin at a small pri-
vate school in St. Louis. Their son,
Henry, is a college professor and the
father of two. In his leisure time,
Biggs plays golf, squash, and tennis.
He and his wife also enjoy the ballet,
opera, and the theater.

NBER Profile: Dora L. Costa

Dora L. Costa is a faculty research
fellow in the NBER’s programs on
the Development of the American
Economy and on Aging. She is also
the Ford Career Development Asso-
ciate Professor of Economics at MIT
where she teaches economic history
and econometrics. Costa received
her B.A. in economics and mathe-
matics from the University of Califor-
nia, Berkeley in 1986 and her Ph.D.
in economics from the University of
Chicago in 1993. She spent 1995-6
at the NBER as an Aging Fellow.

Costa’s research focuses primarily
on issues in labor economics, demog-
raphy, and health, as interpreted
over the long span of American eco-

nomic history. Her work has covered
a wide range of topics including:
retirement; elderly living arrange-
ments; determinants of older age
mortality and morbidity; long-term
trends in the health of the popula-
tion; and trends in the consumption
of recreational goods. She is the
author of numerous articles and a
forthcoming book, The Evolution of
Retirement: An American Economic
History 1880-1990 (University of
Chicago Press for NBER, 1998).

Costa enjoys food, frisbee, National
Parks, and weekends at the office.
She and Matthew Kahn, an econo-
mist at Columbia, will marry at the
end of May.
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NBER Profile: Adam B. Jaffe

Adam B. Jaffe is Coordinator of
the Project on Industrial Technology
and Productivity of the National
Bureau of Economic Research
(NBER) and Associate Professor of
Economics at Brandeis University.
He is also principal investigator for
a National Science Foundation re-
search project, funded through the
NBER, to compile a comprehensive
database on patents and patent cita-
tions and to use these data to docu-
ment the flows of technological
knowledge across time, industries,
and geographic areas. Jaffe’s areas of
specialization are the economics of
technological change and the eco-
nomics of regulated industries. He
has been a Faculty Research Fellow
and a Research Associate of the
NBER since 1985.

Jaffe is on leave from Brandeis this
year, and is working in the NBER’s
Cambridge office. Previously, he was
Assistant and then Associate Profes-

sor of Economics at Harvard Univer-
sity. During 1992—4 he visited the
John F. Kennedy School of Gov-
ernment at Harvard. During acade-
mic year 1990-1, Prof. Jaffe took
leave from Harvard to serve as Senior
Staff Economist at the President’s
Council of Economic Advisers in
Washington, where he had primary
staff responsibility for energy policy,
technology policy, and regulatory
policy. Jaffe received his S.B. in
Chemistry (1976) and his S.M. in
Technology and Policy (1978) from
MIT, and his Ph.D. in Economics
from Harvard University (1985).
Jaffe is a member of the Board of
Editors of the American Economic
Review and an Associate Editor of
the Journal of Industrial Economics;
Co-organizer of the NBER Science
and Technology Policy Research
Workshop; and a member of the
Economics Roundtable, The Advanced
Technology Program, National Insti-

tute of Standards and Technology, U.S.
Department of Commerce.

He is married to Pam Jorgensen. They
and their children, Sonia and Michael,
live in Brookline. Jaffe likes to watch birds
and to sing renaissance music.
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Conferences

Tachibanaki and Maruyama ana-
lyze firm data from Japan and inves-
tigate the relationship among promo-
tion, incentives, and wages. Given
the aging trend in Japanese firms,
there is a desire to reduce long-run
labor costs. The authors investigate
whether Japanese firms induce the
highest work-effort from their
employees under existing industrial
relations systems. They conclude that
employees in lower positions are
motivated well by the existing
Japanese promotion and wage sys-
tem, while those in higher positions
are unaffected by the system.

Most traditional defined benefit
pension plans in the United States
encourage older workers to retire.
For long-service employees, the
financial incentive to retire often
begins as young as age 55. By age
65, essentially all pension plans
encourage retirement. Woodbury
explores the motivations guiding the
design of business retirement policies
and, in particular, whether these in-
centives were implemented deliber-
ately to induce retirement at these
ages. His analysis is based on histor-
ical business documents relating to
pension design, and on interviews

with executives at 20 large U.S. cor-
porations. He finds that in most cases,
retirement incentives are either unin-
tentional or secondary to the policy’s
central motivation. The primary pol-
icy motivations relate to competitive-
ness (providing benefits that are
similar in structure and value to those
at competing employers) and to
assuring the financial well-being of
retirees. At most companies, the ini-
tial design and ongoing evaluation of
the pension plans is based on com-
parative analyses among similar
employers, and on the effectiveness
of policy provisions in achieving
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income replacement objectives.

Abe studies the labor supply of
60-64 year-old Japanese males who
are covered by Employees’ Pension
Insurance (EP). The EP benefits are
reduced for working beneficiaries,
who are eligible to receive benefits
and work. In evaluating the effects of
such benefit reduction schemes, Abe
incorporates the choice of “work
mode” into his analysis. The EP ben-
efit reduction may not apply to those
who are self-employed, work in the
public sector, or work part-titne: about
30 percent of working EP-eligibles.
After addressing this issue and con-
trolling for year, age group, EP sta-
tus, and other personal characteris-
tics, Abe estimates that benefit
reduction does discourage labor sup-
ply by 60—64 year-old males who are
EP-eligible. Further, he finds, the
labor force participation rate and the
proportion of private sector employ-
ees among 60-64 year-old EP-eligi-
bles seems to have increased be-
tween 1983 and 1988, and has stayed
more or less constant between 1988
and 1992.

Poterba and Samwick analyze
the allocation of household financial
portfolios in the United States. They
distinguish between age and cohort
effects using data from the Federal
Reserve Board’s Survey of Consumer
Finances. They show that cohort
effects have an important effect on
the estimated age profiles for the
ownership and portfolio shares of
both financial and nonfinancial
wealth. Age profiles vary consider-
ably across different assets, and for a
given asset, across cohorts. They dis-
cuss the implications of their results
for the application of the life cycle
model to the components of wealth,
for the prospective retirement
income security of the baby boom
generation, and for the effects of tax-
ation on asset allocation.

Asano examines the effects of
public pension benefits on individual

Japanese households’ choices of life
insurance and private annuities. He
uses two waves of micro data
obtained in 1990 and 1994, which
provide a unique opportunity to
observe the effects on households’
asset allocation of declining social
security benefits, changes in total
asset value, and changes in expecta-
tions. He finds that the intended level
of total annuities was raised on aver-
age by about 4 million yen from 1990
to 1994, which more than compen-
sated for reduction of public pension
benefits. Also, compared to 1990, the
age profile of mean total annuities
became flatter in 1994 across all age
groups: younger generations began
to accumulate personal annuities.
The age profile of mean total life
insurance stayed quite flat and stable
in both periods, but intragenerational
variations widened up to twice the
level of 1990.

Venti and Wise show that at all
levels of lifetime earnings, there is
enormous dispersion in the accumu-
lated wealth of families approaching
retirement. Some households with

low incomes, and a significant pro-

portion of high income households,
save little, A substantial proportion of
low income households save a great
deal, though. Very little of this dis-
persion can be explained by chance
differences in individual circum-
stances— “largely outside the control
of individuals” —that might limit the
resources from which saving plausi-
bly might be made, Venti and Wise
write, They also find that investment
choice is not a major determinant of
the dispersion in asset accumulation.
It matters about as much as chance
events that limit the available re-
sources of households with the same
lifetime earnings. They conclude that
the bulk of the dispersion must be
attributed to differences in the
amount that households choose to
save, The differences in saving choices
among households with similar life-

time earnings lead to vastly different
levels of asset accumulation by the
time retirement age approaches.

Saito examines how the consump-
tion goods generated by economic
growth have been distributed among
generations during the past 30 years
in Japan, the United States, and the
United Kingdom. He finds that fewer
of the fruits of growth are distributed
to younger generations, per capita, in
Japan and the United States, while
younger generations get a larger
share in the United Kingdom. Par-
ticularly in the United States, the
share of the generated resources dis-
tributed to the current young gener-
ation has deteriorated dramatically.
This suggests that without sound eco-
nomic growth, the living standard of
future generations might not be sus-
tained under the existing intergener-
ational transfer scheme in the United
States.

Eichner presents some basic evi-
dence on how employees choose
health insurance coverage from a
menu of options. He also studies
employees who elect to change plans
voluntarily. This group consists dis-
proportionately of larger family groups
tending to move between two of the
more generous coverage options.
Movement between plans seems to
be associated with higher expendi-
tures both before and after the move,
Eichner finds.

Cutler argues that medical systems
in the developed world are likely to
embark on a “third wave” of health
care reform over the next several
years. The first wave of reform was
the guarantee of universal coverage
and the establishment of a very gen-
erous insurance package. This was
accomplished from the early post-
World War II period through 1980.
The second wave of reform, begin-
ning in the early 1980s, was the era
of overall spending limits. This
period was marked by an emphasis
on limiting the overall costs of med-
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ical care, through global budgets on
hospital revenues and fee restrictions
on providers. Over time, however,
systems with these constraints have
fallen, and the inefficiencies associ-
ated with overall constraints have
become more noticeable. This sug-
gests that a third wave of reform is
like to arise, concentrating on micro-
economic efficiency and increased
use of markets to allocate medical
services and health insurance.
Suzuki and Ogura investigate the
geographic differences in per capita
health care costs for the elderly. They
find that the differences are more
extreme between municipalities than
between prefectures, and that con-
trolling the supply of health care
does not seem to close these gaps.
One reason for this phenomenon is
that the elderly in lower income
municipalities seem to have longer
hospital stays. Furthermore, the
smaller the population, the greater
the variation in health care costs.
These findings cast serious doubt on
the qualification of municipalities
which are required to act as insurers
for most of the elderly under the cur-
rent Japanese public health insurance

system. Suzuki and Ogura also com-
pare individual health care costs of
the elderly over a two-year period in
several prefectures in japan. For out-
patient care, the bottom 80 percent
of the population consumes about
half of total health care, and the top
10 percent consumes more than 30
percent of total health care. Further-
more, these intensive consumers of
health care tend to be persistent, and
Suzuki and Ogura discuss the eco-
nomic implications of separating
them from the rest of the elderly
population.

Nakayama and Nakanishi ana-
lyze the effect of demographic changes
and health policy on the health care
sector and the economy as a whole.
Keeping the present health system,
the demand for medical care will be
2.7 times larger in 2010 and 3.2 times
larger in 2030 than the demand for
medical care in 1990. The forecast of
the growth rate of medical care
demand is 2.7 percent per annum
during the authors’ simulation period.
Although people will spend more for
medical care than at present, the
aging of the population will depress
their health status. The share of med-

ical expenditures in the whole econ-
omy (that is, in GDP) will grow to
11.3 percent, then gradually decline
after 2015.

Every five years, the Japanese gov-
ernment publishes an official popu-
lation projection. The last two official
projections predicted a recovery of
the Total Fertility Rate (TFR) to 2.0
and 1.8 respectively by the year 2020.
The latest projection, published last
January, predicted a more modest
recovery of 1.6, Ogura examines the
birth rate population model of the
1992/3 projection, and finds two fun-
damental problems. First, the model
is seriously misspecified and estima-
tion results using the truncated data
tend to be very unstable. Second, the
projection assumes that structural
adjustments are completed by the
1960 cohort. In fact, Ogura estimates
that there was a drop of almost 0.3
in TFR between the 1960 and 1964
cohorts. Most likely, the long-run
equilibrium TFR at this moment is
around 1.4, or the current TFR level.
Government claims for future recov-
ery in TFR therefore should not be
taken seriously.
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Ricci investigates the relationship
between agglomeration of economic
activity and the pattern of specializa-
tion of countries, as well as the role
of comparative advantage versus
average productivity. He develops a
two-country, three-sector model
which includes increasing returns to
scale, product differentiation, monop-
olistic competition, and trade costs.
He finds that comparative advantage
determines specialization, while com-
petitive advantage (that is, the aver-
age efficiency of one location) drives
agglomeration. Once endogenous
agglomeration effects are taken into
account however, an increase in
comparative advantage is not neces-
sarily associated with an increase in
specialization. Agglomeration in one
country reduces its specialization
within an increasing-returns-to-scale
industry.

There are two principal theories of
why countries or regions trade: com-
parative advantage and increasing
returns to scale. Yet there is virtually
no empirical work that assesses the
relative importance of these two the-
ories in accounting for production
structure and trade. Davis and Wein-
stein find support for the existence
of economic geography effects in
eight of 19 Japanese manufacturing
sectors, including transportation
equipment, iron and steel, electrical
machinery, and chemicals. Moreover,
they find that these effects are eco-
nomically very significant. They con-
clude that while economic geogra-
phy may explain little about the
international structure of production,

it is very important for understanding
the regional structure of production.

Martin and Ottaviano construct a
model in which endogenous growth
and industry location interact. They
show that with global spillovers in
R and D, a high growth rate and a
high level of transaction costs are
associated with relocation of newly
created firms to the South (the loca-
tion with low initial human capitaD).
With local spillovers in R and D, this
activity will be agglomerated in the
North (the location with high initial
human capital), and the rate of inno-
vation will increase with the concen-
tration of firms in the North. This in
turn implies that a decrease in trans-
action costs through trade integra-
tion, for example, will increase the
growth rate by leading to a higher
industrial concentration of firms
where the R and D is located. The
authors show that industrial concen-
tration improves welfare only for low
enough transactions costs and high
enough spillovers.

Krugman shows that the relation-
ship between economic and techno-
logical progress and the geographical
concentration of production is even
more complex than we may have
supposed. Not only may economic
growth first foster then discourage
concentration; at later phases, the
trend may reverse itself. He suggests
that there is an ongoing trend toward
ever more differentiated demand.
Increasing flexibility of production,
essentially attributable to information
technology, together with the growth
of the world market, makes it possi-

ble to meet this demand for variety
with a proliferation of goods. Mean-
while, transport costs are probably
falling again—if nothing else because
an increasing share both of output
and of world trade either consists of
goods with a high value per pound
or of weightless services which can
be transported cheaply if they can be
transported at all. These propositions
suggest that the story of the recon-
centration of the U.S. auto industry
could play itself out in other situa-
tions and circumstances.

In presenting a new analytical
framework for assessing the impact
of foreign direct investment on host
economies, Markusen and Vena-
bles develop a model in which there
are several industries that are linked
through an input-output structure.
The impact of an FDI project is felt in
markets for final and intermediate
goods, thus creating forward and
backwards linkages. Under these cir-
cumstances, there is a tradeoff be-
tween competition effects, under
which multinationals substitute for
domestic industry, and linkage ef-
fects, creating complementarities. They
use the model to show that the net
effect of FDI on local industry may
be complementary rather than com-
peting, thus acting as a stimulus to
host country industrial development.
They conclude that their analysis
points to the need to broaden the
scope of standard project appraisal
techniques to encompass linkages
between related activities, and also to
address the more difficult possibili-
ties raised by cumulative causation.
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The “new” economic geography
literature focuses on two models: a
model based on *footloose labor”
and a model based on vertically-
linked industries. Both models are
complex since they feature demand-
linked and cost-linked forces that
encourage agglomeration. Baldwin
presents a simpler model in which
agglomeration is driven only by
demand-linked circular causality. He
analytically identifies the critical level
of trade barriers below which the
symmetric equilibrium is unstable.
He also analytically derives the loca-
tional and welfare effects of unilat-
eral liberalization and the formation
of a customs union. The model’s sim-
plicity suggests that it may be useful
for other applications, such as the in-
troduction of endogenous growth and
political economy considerations.

Puga analyzes how the degree of
regional integration affects regional
differences in production structures
and income levels. With high trans-
port costs, industry is spread across
regions to meet final consumer de-
mand. As transport costs fall, in-
creasing returns interact with labor
mobility, and/or with input-output
linkages between firms, to create a
tendency for the agglomeration of
activities with increasing returns.
When workers migrate towards loca-
tions with more firms and higher real
wages, this intensifies the agglomer-
ation. When workers instead do not
move across regions, further reduc-
tions in transport costs make firms
increasingly sensitive to wage differ-
entials, leading industry to spread out
again.

Beardsell and Henderson exam-
ine the spatial evolution of comput-
ers and electronic components across
317 metropolitan areas in the United
States since the introduction of the
personal computer. They start by
examining the relative distribution of
high-tech employment across cities,
how that distribution changes from

1977-92, and how cities move through
the distribution. The two industries
show no tendency to settle down,
nor any tendency of retrenchment
during periods of national high-tech
employment decline. There is a high
degree of persistence in own-indus-
try employment within cities, and no
tendency for relative size distribu-
tions of high-tech employment to
collapse or go bimodal. Overall,
computers exhibit more turbulence,
with more dramatic big winners and
losers among cities. Electronic com-
ponents seem to be more grounded,
perhaps because of greater reliance
on local market scale and urbaniza-
tion economies. In attracting or
repelling an industry, urban hetero-
geneity is important. Large, well edu-
cated cities near San Jose have a
much greater chance of attracting
high-tech employment, and less
chance of losing it. For computers,
the authors find strong evidence of
significant, dynamic, own-industry
externalities among non-affiliate
plants. Corporate plants in comput-
ers seem to be self-reliant and not
really influenced by externalities. For
electronic components, there is no
evidence of own-industry externali-
ties. Agglomeration seems to be dri-
ven by urban characteristics and
intra- and external-industry demand
conditions.

Stahl and Walz investigate the
simultaneous impact of imperfections
in output and input markets on the
characteristics and size of regional
economic activity. Firms, producing
imperfect substitutes, face product-
specific demand shocks which trans-
late into firm-specific shocks. The
more different the products are, the
less correlated the shocks. Larger
regions also provide a better hedge
for firms. With heterogeneity on the
output side, labor demand of firms
tends to become more heterogenous,
leading to higher training costs for
workers in the case of a job loss.

Since adjustment costs prove to be
higher in larger regions, workers
demand higher wages there, impos-
ing higher labor costs on firms. The
authors analyze this trade-off and ask
what are the resulting firm character-
istics in different regions, the interre-
gional wage dispersion, and the
impact on the regional distribution of
economic activity.

Duranton proposes a framework
for comparing centralized and decen-
tralized institutions when the agents
populating the economy have a finite
horizon. With decentralized institu-
tions, coordination failures arise, and
the allocation of factors is not effi-
cient. Too many cities are developed
with federalist structures, and eco-
nomic activity does not agglomerate
sufficiently. However, growth may be
possible in the long run. On the
other hand centralized institutions,
for which the author proposes a gen-
eral model of representative democ-
racy, can manage productive activi-
ties efficiently and take full advantage
of increasing returns. Still, limited
time horizons induce rent seeking,
and thus can prevent long-run growth.

Faini develops a simple model of
regional development to show that
(unskilled) unions will increase
wages of unskilled workers and
depress growth in both backward
and advanced regions. The growth
effects of union activity will be felt
more strongly in the relatively poor
regions, though. He also finds that
the negative growth effects of union
activity in the backward regions will
be more marked when skilled work-
ers are allowed to migrate and the
unions cannot precommit to wage
policies. However, if unions recog-
nize that a more aggressive wageset-
ting policy may foster the migration
of skilled workers and further
depress the demand for unskilled
labor, then they will moderate their
wage demands, with a beneficial
impact on growth. Different wage-
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setting institutions may affect the
labor market and the growth out-
come. With skilled labor migrations,
regional unions will have a strong
incentive to coordinate their wage
requests across regions and to further
raise the unskilled wage. Faini con-
cludes that labor market policies
designed to foster regional conver-
gence should seek to discourage cen-
tralized wagesetting and, under some
but not all circumstances, favor
(skilled) labor mobility.

Combes shows how the economic
structure influences local growth.
Then he studies how local sectorial
specialization and diversity, competi-

tion, average size of plants, and
employment density between 1984
and 1993 affected employment
growth in 341 French employment
zones. He finds that industry and
services do not follow the same
dynamics. Employment density, com-
petition, and large firms’ size always
reduce growth in industrial sectors.
Specialization and diversity most often
have a negative effect on growth, but
may also foster the growth of a few
sectors. In the service industries,
never previously studied, negative
specialization effects and positive
diversity effects are always observed.
Competition and firms’ size have a

negative impact and density a posi-
tive one, with some exceptions.

A broad conclusion coming out of
the conference was that researchers
in both international trade and eco-
nomic geography can benefit signifi-
cantly from learning more about the
models and empirical studies in each
other’s field. The increasing numbers
of scholars undertaking research in
both fields indicates the validity of
this proposition. Furthermore, as
economic and political integration
between countries and regions con-
tinues, the two fields themselves are
likely to be integrated to an increas-
ing extent.
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Baxter, Jermann, and King pre-
sent some initial measurements of the
risk and return characteristics of
National Income and Product Ac-
counts (NIPA) components, using the
Campbell-Shiller (1988} model (which
assumes constant expected returns).
They find that the returns to NIPA
components are more volatile than
aggregate growth rates; and the
returns to consumption, investment,
and government purchases are very
highly correlated with own-country
output. The correlations between
trade variables and output are weaker.
Looking across countries, they find
that the correlation between the
returns On consumption are vVery sim-
ilar to the correlation between the
growth rates of these variables.

The variability and persistence of
real exchange rates are one of the
most striking features of international
macroeconomic data. Backus and
his co-authors examine prices in the
G-7 [countries] for 28 manufactured
goods, and document both similari-
ties and differences across goods.
They find that: 1) dispersion of prices
across countries and across industries
within countries are of similar mag-
nitudes; 2) relative prices exhibit sub-
stantial reversion toward the mean,
with half-lives of around two years;
3) there is substantial heterogeneity
across goods, so that the standard
deviations of prices across countries
range from 10 percent for paper and
non-ferrous metals to 24 percent for
tobacco and 27 percent for petro-
leum refining.

Belke and Gros find that intra-
European exchange rate variability
has a statistically strong and eco-
nomically negative impact on
employment, production, and invest-
ment for EU countries (including
France and Germany). They find no
similar effect for dollar variability.
This result holds up even accounting
for the presence of policy variables
that might have an impact on

exchange rate variability. A more
detailed study of an error-correction
model for the German labor market
confirms that there is a long-run rela-
tionship between the variability of
the DM and unemployment in
Germany.

Obstfeld studies the constraints
placed by the Maastricht Treaty on
the “conversion” rates at which mem-
ber currencies will be transformed
into the Euro at the start of stage 3 of
economic and monetary union
(EMU). He shows that the stage 3
bilateral conversion factors for EMU
member currencies must correspond
to closing market exchange rates as
of December 31, 1998; furthermore,
currency conversion rates into the
Euro cannot be determined until that
date. Moreover, official announce-
ments about intended conversion
factors will carry no credibility with
markets, as market rates must be
chosen over any preannounced rates
according to the Treaty. Unless there
is heavy official intervention in the
runup to stage 3, EMU members’
bilateral market rates will exhibit
excessive volatility and may induce
beggar-thy-neighbor policy behavior.
On the other hand, exchange-rate
targeting may open the door to spec-
ulative currency crises. The only fea-
sible solution appears a widely-
publicized institutional reform to
subjugate national central banks’
policies entirely to the goal of intra-
EMU exchange stability in the final
months of stage 2.

Clarida, Gali, and Gertler esti-
mate monetary policy reaction func-
tions for two sets of countries: the
“G3” (Germany, japan, and the
United States) and what they call the
“E3” (the United Kingdom, France,
and ltaly). They find that since 1979,
each of the G3 central banks has pur-
sued an implicit form of inflation tar-
geting, which may account for the
broad success of monetary policy
within these countries over this time

period. Also, these central banks
have been forward looking: they
respond to anticipated inflation as
opposed to lagged inflation.
Policymaking by the E3 has been far
less cogent, though. Even prior to the
emergence of the “hard ERM,” the E3
central banks were influenced heav-
ily by German monetary policy.
Perhaps unsurprisingly, at the time of
the EMS collapse, interest rates in
each of the E3 countries were much
higher than domestic macroeco-
nomic conditions warranted. Taken
together, the results support the view
that some form of inflation targeting
may be superior to fixing exchange
rates, as a means to gain a nominal
anchor for monetary policy.

Jeanne attempts to assess whether
money can be an important source of
output fluctuations in the framework
of the literature on real business
cycles. He shows that if labor supply
is perfectly competitive, money
shocks can explain a substantial frac-
tion of output volatility only if nomi-
nal price rigidities are implausibly
pervasive and persistent. However,
introducing real wage rigidity into the
model may reduce considerably the
extent of nominal stickiness that is
required for money to matter. He
argues that given the level of real
wage rigidity that is observed in
developed countries, only a small
degree of nominal stickiness is nec-
essary for money to have large and
persistent effects on output.

Danthine, Donaldson, and
Johnsen analyze the implications of
both systematic variations and single.
episodes of change in the labor pro-
ductivity growth rate for business
cycle phemomena. They also con-
sider pure expectational changes:
changes in expectations about the
economy’s growth rate not accompa-
nied, within the sample period under
study, by similar shifts in the actual
growth rate of productivity. The con-
text is a standard real business cycle
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style model. The authors show that
macroeconomic variations induced
by agents’ changing expectations of
their economy’s growth rate, in con-
junction with standard technology
shocks, are consistent with the prin-
cipal stylized facts of the business
cycle. They also demonstrate that if
agents’ worse case fears are suffi-
ciently extreme, variation induced by
growth expectations alone can
account for the majority of the varia-
tion in their economy’s major macro-
aggregates. Reasonably pessimistic
expectations, combined and corre-
lated with standard level shocks, lead
to business cycle fluctuations.
Growth expectations’ induced varia-
tion is, in some respects, fundamen-
tally different from the variation

Jaffe and Trajtenberg use evi-
dence from citations in patents to
characterize the intensity and time
path for knowledge flows across
countries. Using a comprehensive
database of all U.S. patents assigned
between 1963 and 1993 to corpora-
tions whose inventors resided in the
United States, United Kingdom,

induced by standard level shocks.
Not only do the growth and level
shocks have opposing effects on the
enonomy’s aggregate investment and
labor supply decisions but also, for
plausible parameterizations, the fre-
quency of the growth fluctuations
also frequently differs substantially
from that induced by level shocks.
Bagliano and Favero evaluate
monetary policy shocks derived from
vector autoregression (VAR) models
by considering three issues: specifi-
cation, identification, and the effect
of the omission of the long-term
interest rate. Specification analysis
suggests that only VAR models esti-
mated on a single monetary regime
feature parameter stability and do not
show signs of misspecification. The

France, Germany, or Japan, and all
citations to those patents contained
in patents from 1977-94 from any of
those five countries, they find: 1)
there is a clear diffusion pattern to
citations, with peak citation intensity
occurring approximately 5 years after
grant; 2) there is clear localization of
citations, with cites from within the

identification analysis shows that
VAR-based monetary policy shocks
and policy disturbances identified
from alternative sources show very
little correlation but yield similar
descriptions of the monetary trans-
mission mechanism. Finally, the
inclusion of the long-term interest
rate in a benchmark VAR delivers a
more precise estimation of the struc-
tural parameters capturing behavior
in the market for reserves, and shows
that contemporaneous fluctuations in
long-term interest rates are an impor-
tant determinant of the monetary
authority’s reaction function.

These papers will be published in
a special edition of the European
Economic Review.

country generally coming faster and
more intensely than cites from other
countries; 3) there are variations
across countries in the nature of tech-
nology, with Japan relatively more
focused on recent technology and
Germany relatively more focused on
older technology.

Applications for U.S. patents by
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U.S. inventors have increased more
since 1985 (in either absolute or per-
centage terms) than in any other
decade this century. The conven-
tional wisdom is that U.S. patent
holders have fared much better since
the establishment by Congress in
1982 of the Court of Appeals of the
Federal Circuit. Kortum and Lerner
ask whether this institutional change,
which should increase the propensity
to patent inventions, explains the
burst in U.S. patenting. Using both
international and domestic data on
patent applications and awards, they
conclude that the jump in patenting
may reflect an increase in U.S. inven-
tive activity, spurred by either new
technological opportunities or by
advances in the management or tech-
nology of performing research itself.

Using data gathered by the 1994
Carnegie Mellon Survey on Industrial
R and D in the U.S. manufacturing
sector and, for comparison, those
gathered by the 1983 Yale Survey on
Appropriability and Technological
Opportunity Conditions in the United
States, Cohen, Nelson, and Walsh
examine how firms appropriate their
profits attributable to innovation,
how they change those strategies
over time, and why firms patent.
They find that in most industries,
firms use a range of mechanisms to
protect a given innovation, particu-
larly lead-time, secrecy, and comple-
mentary capabilities. Relative to the
other appropriability mechanisms, it
turns out, patents are no more effec-
tive in 1994 than in 1983, despite
considerable strengthening of their
legal enforcement since the early
1980s. The clearest change since 1983
is that firms now rely much more
heavily on secrecy in protecting their
product innovations than they had
previously. Consistent with that, the
fear of disclosure of information is
now one of the most important rea-
sons for not applying for a patent,

while in 1983 the most important rea-
son given was the ease of legally
inventing around the patent. The key
reasons for patenting, other than the
prevention of copying, are to prevent
other firms from patenting a related
invention (that is, patent blocking);
for use in negotiations; and to pre-
vent suits. Patent blocking is a much
more pervasive motive than previ-
ously thought.

Building a foundation of basic
research knowledge through Federal
sponsorship has been an explicit and
well articulated goal of U.S. national
research policy since the end of
World War II. Although billions of
Federal dollars are being spent each
year to support our national research
enterprise, little has been done to
understand how the resulting stock
of public knowledge affects industrial
productivity. Toole explores the
direct productivity impact of U.S.
government funded basic research
on pharmaceutical innovation. He
finds that the stock of public basic
research is a key factor in bringing
new therapeutic compounds to mar-
ket. He also finds that public basic
research and private R and D are
complementary in the production of
new compounds, with the estimated
return to public research being 43
percent greater than the return to pri-
vate R and D. Moreover, access to the
stock of public basic research leads
to industry-wide increasing returns to
scale in the discovery and develop-
ment of new compounds.

Arora and Gambardella study
the relationship between NSF fund-
ing and the publications of U.S. econ-
omists using data on 1473 applica-
tions to NSF during 1985-90, 414 of
which were awarded a research grant.
They find that even after controlling
for reviewer scores and the observed
quality of the principal investigator
(PD), the institutional affiliation, sex,
and geographical location of the PI

Bl

affect the likelihood of successfully
getting an NSF grant. Past perform-
ance also affects expected budget
received through the probability of
being selected and in an indirect
way: Pls with better track records ask
for larger budgets; thus, a PI with a
better track record has a higher prob-
ability of being selected, and given
selection, gets a constant fraction of a
larger requested budget. The effect of
NSF funding seems to be more pro-
nounced at eardlier stages of the econ-
omists’ careers. For example, for a
selected young PI, an additional
$10,000 grant would produce 10
more (quality-adjusted) publication
units. In turn, this corresponds to one
single-authored paper in The Journal
of Money, Credit and Banking or The
Canadian Journal of Economics. The
marginal product of NSF funding
(given selection) is close to zero for
those who received their Ph.D.
between 5 and 15 years earlier, and
is somewhat higher for senior
researchers.

Branstetter and Sakakibara
undertake the first large-sample study
of Japanese government-sponsored
research consortia which uses firm-
level data on research inputs and
outputs to measure the impact of par-
ticipation on the ex-post research
productivity of the firm. They find
that frequent participation in these
consortia has a positive impact on
research expenditure and research
productivity. Further, they find that
part of this impact arises from the
increased knowledge spillovers that
take place within these consortia. Not
only are these results useful in pro-
viding empirical evidence on the the-
ory of research joint ventures, but
they also shed light on the question
of what role Japanese “industrial pol-
icy” played in Japanese technological
innovation during the 1980s.
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Chiappori and his co-authors
study the demand for medical care.
They use a longitudinal dataset on
4578 individuals followed over a
two-year period. The dataset contains
two subgroups: one (3869 individu-
als) for which a copayment rate of 10
percent for physician visits was intro-
duced in 1994; and another (889 in-
dividuals) for which no change
occurred during the period under
study. The authors find that the intro-
duction of a copayment rate of 10
percent did not modify the number
of visits per agent, except for physi-
cians’ home visits. This suggests that
demand may be fairly inelastic if
there are only small changes in rela-
tive price.

Dervaux and Leleu first gauge the
bias caused by omitting quality of
care in the specifications of a hospi-
tal’s production function. Then they
check for economies of scale and
scope in the provision of hospital

care. Finally, they assess the indirect
costs of training interns. They con-
clude that incorporating quality of
care alters estimates of the ideal ward
size. However, they find no connec-
tion between the size of a hospital
and the efficiency or productivity of
its wards.

The introduction of new goods
and technologies may bias price
indexes. Technological factors also
may be affected by environmental
and regulatory characteristics, as is
often the case in health care. Jacob-
zone uses a linked dataset on French
prescription drugs which includes 14
years of firms' products (1980-93)
covering about 30 percent of the
market. He finds that using estimates
that do not correct for product qual-
ity leads to a downward bias averag-
ing 20 to 30 percent for the official
drug price index.

Fortanier examines the develop-
ment of new biotechnologies and its

regulation in France. He focuses par-
ticularly on bone marrow transplan-
tation. He concludes that traditional

regulatory models are not likely to
work well in the case of new bio-
technology products, and that new
regulatory processes should recog-
nize the bargaining among the differ-
ent participants in biotechnology
development.

Holly analyzes how different
plans affect the utilization of health
care services in Switzerland. His data
come from the 1992-3 Swiss Health
Survey. The main health insurance
plans at that time were: 1) a “basic
insurance” plan; 2) a complementary
“semi-private” insurance plan; and 3)
a complementary “private” insurance
plan. These plans varied along sev-
eral dimensions: coverage of inpa-
tient and outpatient services; cover-
age of allied health personnel; and
payment system of care providers for
each procedure or service.
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Bureau News

Montgomery is Chief Economist at Labor Department

Edward B. Montgomery, who has
been a member of the NBER’s Pro-
gram in Labor Studies since 1989, be-
came the Chief Economist of the U.S.
Department of Labor in January 1997.

He is the latest in a succession of
NBER Research Associates to fill that
office: he follows Lisa M. Lynch of
Tufts University; Alan B. Krueger of
Princeton University; and Lawrence

1997 Summer Institute

Over 1100 economists from uni-
versities and organization in 21 coun-
tries attended the NBER’s 19th Annual
Summer Institute. This year’s pro-
gram was funded primarily by a grant
from the Lynde and Harry Bradley

Foundation, with additional support
from the National Science Founda-
tion and the National Institute on
Aging. The papers presented at
dozens of different sessions during
the four-week summer institute cov-

F. Katz of Harvard University. Mont-
gomery is on leave from his teaching
post at the University of Maryland
and from the NBER.

ered a wide variety of topics. A list
of all papers and work in progress
can be obtained by writing to:
Summer Institute Catalogue, NBER,
1050 Massachusetts Avenue, Cam-
bridge, MA 02138-5398.

Davis and Haltiwanger study the
effects of oil price changes and other
shocks on the creation and destruc-
tion of U.S. manufacturing jobs from
1972 to 1988. They find that: 1) Oil
shocks account for about 20-25 per-

cent of the cyclical variability in
employment growth under their
identifying assumptions, twice as
much as monetary shocks. 2) Em-
ployment growth shows a sharply
asymmetric response to oil price ups

and downs, in contrast to the predic-
tion of standard equilibrium business
cycle models. 3) The two-year em-
ployment response to an oil price
increase rises (in magnitude) with
capital intensity, energy intensity, and
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product durability. 4) The response
to monetary shocks rises with prod-
uct durability and the fraction of
employment in young plants. 5) Job
destruction shows much greater
short-run sensitivity to oil and mone-
tary shocks than job creation in every
sector with the clear exception of
young, small plants. 6) Oil shocks
generate important reallocative ef-
fects. A positive oil shock of one
standard deviation leads to a four-
year cumulative increase in job real-
location that exceeds 3 percent of
employment; 85 percent of this
response reflects greater job reallo-
cation within manufacturing.
Gomes, Greenwood, and Rebelo
develop a model of the natural rate
of unemployment. Their model of
frictional unemployment is consistent
with the key regularities of unem-
ployment over the business cycle. In
the model, the return to a job moves
randomly. Agents can choose either to
quit and search for a better job, or to
continue working. Search generates
job offers that agents can accept or
reject. Two distinguishing features of
this work relative to the existing busi-
ness cycle literature on labor market
fluctuations are: 1) the decision to
accept or reject jobs is modeled ex-
plicitly; and 2) there is imperfect insur-
ance against unemployment.
Daveri and Tabellini argue that
increases in unemployment and slow-
downs in economic growth are
related, because they stem from a
common cause: an extremely high
cost of labor. In industrial countries,
labor costs have gone up for many
reasons, but one is particularly easy
to identify: higher taxes on labor. If
wages are set by strong and central-
ized trade unions, an increase in
labor taxes is shifted onto higher real
wages. This has two effects. First, it
reduces labor demand, and thus cre-
ates unemployment. Second, as firms
substitute capital for labor, the mar-
ginal product of capital falls. Over

long periods of time, this in turn
diminishes the incentive to accumu-
late and thus to grow. Thus high
unemployrnent is associated with
low growth rates. The effect of labor
taxation differs sharply in countries
with different labor market institu-
tions, though. Using data for 14
industrial countries between 1965
and 1991, the authors find that a rise
of about 9 percentage points in labor
tax rates can account for a reduction
in the EU growth rate of about 0.4
percentage points a year, about one-
third of the observed reduction in
growth between 1965-75 and
1976-91, and a rise in unemploy-
ment rates of about 4 percentage
points.

Young argues that one of the per-
ils of gradualist reform is that, by its
nature, it creates long lasting oppor-
tunities to obtain economic rents.
This allows for a prolonged battle to
capture, and then protect, these
rents, leading to the creation of new
distortions in the economy. Focusing
on the experience of China, Young
explains that under the central plan
raw material prices were kept low
and final goods prices high, generat-
ing substantial surpluses in manufac-
turing and processing industries,
which funded the government bud-
get. As central controls were relaxed,
local governments throughout China
moved to develop manufacturing
industries in an attempt to capture
the rents implicit in the centrally
mandated price wedges. The elimi-
nation of central controls over prices
and the growth of interregional free
marketing threatend industrial profit
margins and led to interregional trade
conflicts, as local governments tried
to control prices and limit “foreign”
competition using a variety of admin-
istrative and physical barriers to
trade. Thus, although the Chinese
economy has become more open
internationally, it has become more
fragmented internally.

Does the state of development of a
country’s financial markets affect
economic growth? A number of stud-
ies have identified a positive correla-
tion between the level of develop-
ment of a country’s financial sector
and the rate of growth of its per
capita income. As has been noted
elsewhere, the observed correlation
does not necessarily imply a causal
relationship. Rajan and Zingales
examine whether financial develop-
ment facilitates economic growth by
scrutinizing one rationale for such a
relationship: that financial develop-
ment reduces the costs of external
finance to firms. Specifically, they ask
whether industrial sectors that are rel-
atively more in need of external
finance develop disproportionately
faster in countries with more devel-
oped financial markets. They find this
to be true in a large sample of coun-
tries over the 1980s. They show that
this result is unlikely to be driven by
omitted variables, outliers, or reverse
causality.

Kiyotaki and Moore study how
shocks propagate through networks
of firms which borrow from, and
lend to, each other. In particular, they
investigate how a small, temporary
shock to the liquidity of some firms
may cause a chain reaction in which
other firms get into financial difficul-
ties, thus generating a large, persis-
tent fall in aggregate activity. Also,
they look at the aggregate effects of
creditors’ postponing the debt of
delinquent debtors, rather than liqui-
dating their assets. They show that,
although it may be bilaterally effi-
cient for a creditor and a debtor in
one link of a credit chain to resched-
ule debt, postponement can have
serious social consequences because
no new liquidity is injected into the
system, Finally, they demonstrate that
firms may decide privately not to
insure against the risk of default by
their debtors, even though such
insurance may be available.
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Feldstein and Samwick present a
detailed analysis of the economics of
prefunding benefits for the aged,
focusing on Social Security but indi-
cating some of the analogous magni-
tudes for prefunding Medicare bene-
fits. They use Census and Social
Security information to model the
transition to a fully funded system
based on mandatory contributions to
individual accounts. The funded sys-
tem would permanently maintain the
level of benefits now specified in cur-
rent law and would require no new
government borrowing (other than
eventually selling the bonds that are
officially in the Social Security trust
fund). During the transition, the com-
bined rate of payroll tax and manda-
tory saving rises initially by 2 per-
centage points (to a total of 14.4
percent) and then declines so that, in
less than 20 years, it is less than the
current 12.4 percent payroll tax. They
show that the combination of higher
pretax wages and lower payroll taxes
could raise wages net of income and
payroll taxes by more than 35 per-
cent in the long run. Further, a small
increase in the mandatory saving rate

would reduce the risk of receiving
less than the scheduled level to less
than 1 percent.

Individuals who expect to live
longer are likelier to buy annuities;
this “adverse selection” forces insur-
ance companies to charge higher
premiums than average survival
probabilities would imply. Walliser
calculates the degree of adverse se-
lection in a characteristic sample of
the U.S. population, with survival
probabilities based on income, race,
and marital status. He finds that the
annuity premiums for 65-year-old
males exceed those based on aver-
age survival probabilities by 7 to 10
percent. Second, adverse selection
increases with the age of the annui-
tant. Third, the adverse selection
problem is smaller in the annuities
market for females than in the market
for males. Although eliminating So-
cial Security may reduce the increase
in annuity_prices induced by adverse
selection by 1 to 2.5 percentage
points, it cannot remove it entirely.
Moreover, a significant share of the
measured adverse selection is attrib-
utable to the positive correlation be-

tween longevity and income, and
cannot be eliminated with a manda-
tory annuity that increases with the
income of the annuitant.

Goodfellow and Schieber con-
clude that there are virtually no
policy options, including personal
saving accounts, that are likely to
provide currently promised Social
Security benefits to the baby boom-
ers without substantially higher con-
tribution rates than we are now in-
curring. Some baby boomers are
likely to see reduced benefit levels
relative to current law promises, and
these are likely to be largest for the
middle cohorts of the baby boomers.
In the long term, though, Social Secu-
rity reforms, including some level of
personal account funding, would
lead to improved benefit levels for
significant segments of future retiree
populations.

Using an options pricing approach,
Smetters analyzes the three basic
allocations of risk among generations
from investing the Social Security
trust fund into equity. That approach
produces surprisingly sharp and
robust “equivalency relationships.”
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These equivalency relationships not
only identify identical fiscal policies
—thereby unmasking the intergener-
ational redistribution of various risk
allocations —but they also enable a
precise calculation of their value. He
shows that the defined-contribution
(DO) risk allocation—in which there
is no intergenerational risk shifting—
is consistent with the commonly-
stated “shell game” scenario that in-
volves a swap between private and
public pensions with no price effects.
The current-law defined-benefit (DB)
approach, and the approach being
implied by some proposals to invest
the trust fund into equity, uses the
payroll tax to smooth equity gains or
losses across generations in order to
fix the benefit level. This is mathe-
matically equivalent to an intergener-
ational transfer on a pay-as-you-go
basis of put and call stock options
(that is, a futures contract) that insures
that the equity portion of the trust
fund performs as expected. This cre-
ates an instant windfall for current
workers, contracts the expected-
value budget constraints for all future
workers, and reduces national saving
relative to the baseline policy of
maintaining the current payroll tax
rate. Most importantly, the DB allo-
cation places an actuarial tax liability
on future workers that is equivalent
to keeping the trust fund invested in
bonds and instead raising the same
expected revenue by increasing the
payroll tax on only future workers—
a result that holds for any value of
risk aversion. Indeed, future genera-

tions would be better off if the explicit
payroll tax is increased immediately
so that current workers participated
in maintaining their own future level
of benefits. This equivalency result is
ironic given the strong political resis-
tance to increasing the payroll tax
under the current-law DB system,
especially by those advocating trust
fund investment into equity as an
alternative. In the asymmetric (ASY)
risk allocation, trust-fund equity
returns below expectation are buf-
fered with an increase in the payroll
tax, while returns in excess of the
payroll tax are met with an increase
in benefits (rather than a reduction in
taxes as in the DB approach). This is
a more extreme form of the DB ap-
proach and is mathematically equiv-
alent to an intergenerational transfer
on a pay-as-you-go basis of only put
options that insure that the equity
portion of the trust fund performs a?
least as expected. Smetters prices and
compares the ASY plan with the DB
plan and discusses how the results
might change if markets are incom-
plete. He argues that the complete
market analysis underlying the op-
tions pricing approach might, under
certain conditions, overstate the actu-
arial costs associated with these three
risk allocations but that there are also
very compelling reasons why the
complete-market analysis might un-
derstate the true costs.

Becker and Philipson analyze the
impacts of savings and longevity on
“mortality contingent claims,” defined
here as income measures, such as

annuities and life insurance, under
which earned income is contingent
on the length of one’s life. The post-
war increase in mandatory annuity
and life insurance programs, as well
as the rapid increase in life expect-
ancy at older ages, motivates a better
understanding of the effects that mor-
tality contingent claims have on
health investments. Furthermore,
annuity income involves moral haz-
ard effects through increasing
longevity; among other things, this
introduces a positive interaction
between public programs for health
care and income support for the
elderly, programs that have grown
enormously in developed countries.

Cifuentes and Valdes-Prieto
show that a mandate to save for old
age in funded accounts has a sub-
stantial positive impact on saving and
the capital stock. They summarize
the mechanics of pension reform and
describe the two main challenges
faced by Social Security in the United
States, namely that current benefit
and contribution rates are unsustain-
able, and that the pay-as-you-go
financing method has been shown to
be vulnerable to demographic shocks.
Finally, they propose a pension
reform package for the United States
where the reforms needed to deal
with these two challenges are made
politically viable by compensating
perceived and actual losers with the
gains obtained from mandating sav-
ings for old age in funded accounts.
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Bureau Books

Macro Annual,
Volume 12

NBER Macroeconomics Annual
1997, Volume 12, edited by Ben S.
Bernanke and julio J. Rotemberg, is
now available from the MIT Press for
$20.00.

This latest volume in the annual
series includes the papers and dis-
cussions presented at last spring’s
conference in Cambridge. The first
two papers in the volume, by Marvin
Goodfriend and Robert King and
Julio Rotemberg and Michael Wood-
ford, respectively, focus on various
issues in monetary policy; another
paper by Peter Klenow and Andres
Rodriguez reviews the revival in
growth economics; one study by
Michael Gavin and Roberto Perotti
considers fiscal policy in Latin Amer-
ica; in their paper, Bureau President
Martin Feldstein and co-author An-
drew Samwick consider the econom-
ics of prefunding Social Security and
Medicare benefits; and, a final paper
by Christopher Carroll and Wendy
Dunn analyzes the effect of unem-
ployment expectations on household
balance sheets. Given the wide range
of topics, this volume should be of
interest to anyone with a background
in economics.

Bernanke and Rotemberg are
research associates in the NBER’s
Programs in Economic Fluctuations
and Growth and Monetary Econom-
ics. Bernanke teaches at the Woodrow
Wilson School at Princeton Univer-
sity; Rotemberg teaches at Harvard
Business School.

The Regionalization of
the World Economy

The Regionalization of the World
Economy, edited by Jeffrey A. Frankel,
is now available from The University
of Chicago Press for $43.00. In recent
decades the world economy has
undergone increasing “regionaliza-
tion”: regional trading alliances, such
as currency blocs, free trade areas
(FTAs), and regional trade arrange-
ments have become prevalent.
Economists agree that regionalism is
likely to characterize the world econ-
omy for some time. In late October
of 1995, Frankel organized an NBER
conference to study economic region-
alism. The Regionalization of the
World Economy, which includes both
theoretical and empirical studies of
the topic, is the product of that
conference.

The volume addresses several
large questions. Why do countries
adopt FTAs and other regional trad-
ing arrangements? To what extent
have existing regional arrangements
actually affected patterns of trade?
What are the welfare effects of such
arrangements? Several chapters that
focus on the econometric exploration
of the effects of regional arrange-
ments make extensive use of the
gravity model of bilateral trade, and
the volume includes a chapter that
explores the theoretical foundation of
the gravity model.

This volume should interest trade
policymakers as well as international
economists. Frankel, currently on
leave from the NBER as a member of
the Council of Economic Advisers,
was director of the NBER’s Program
in International Finance and Macro-
economics and a professor of eco-
nomics at the University of California,
Berkeley when he organized this
conference.
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