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I. Introduction

URING THE ROUGHLY FOUR DECADES

since the end of World War 11, the
health care system in the United States
has experienced historically unprece-
dented change in three dimensions.
First, new technologies have revolution-
ized the ways in which health care is ca-
pable of being practiced. Almost all of
today’s armamentarium of disease diag-
nosis and treatment devices and techni-
ques were unknown 40 years ago. In the
case of prescription drugs, for example,
about 10 percent of the 200 largest-sell-
ing drugs are new each year; and only
25 percent of the 200 top-selling drugs
in 1972 remained in the group 15 years
later (David Cleeton, Valy Goepfrich,
and Burton Weisbrod 1990).
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Second, the role of health care insur-
ance—private and public—has expanded
dramatically. By 1980, 82.5 percent of
the U.S. population had some health care
insurance, compared with fewer than 10
percent in 1940.!

Third, personal health expenditures
have soared. From $300 per capita in
1950, they leaped to $1,493 in 1987 (all
in 1982 dollars). The percentage of GNP

Throughout the postwar period the expansion of
private health care insurance has been spurred by
federal tax policy. By making employer-financed
health insurance nontaxable income to employees,
federal policy distorted worker choice between
health insurance and cash wages, encouraging excess
health insurance (Martin Feldstein and Elizabeth Al-
lison 1974; Mark Pauly 1974; Bridger Mitchell and
Ronald Vogel 1975; Mitchell and Charles Phelps
1976; Amy Taylor and Gail Wilensky 1983; Howard
Chernick, Martin Holmer, and Daniel Weinberg
1987).
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devoted to medical care has almost tri-
pled over that period—from 4 to 11 per-
cent (U.S. Bureau of the Census 1979,
p. 97; U.S. Bureau of the Census 1989,
p. 90; Suzanne Letsch, Katherine Levit,
and Daniel Waldo 1988).

This paper explains how the expansion
of health care insurance has paid for the
development of cost-increasing technolo-
gies, and how the new technologies have
expanded demand for insurance. My goal
is less to review the vast literature on
the health care system and the rising
level of real expenditures on it, than to
reflect on the dynamic interplay of incen-
tives for the R & D sector to develop
particular kinds of new technologies, the
role of the insurance system in that pro-
cess, and, reciprocally, the long-run ef-
fects of new technologies (any new
knowledge about health care) on the
character of the health care insurance
system. The broad model outlined here
highlights the ways in which the quality
of health care that is technically feasible
to supply at any point in time, and the
breadth of access to that care, influence
each other and the aggregate level of
health care expenditures, but the model
is not fully specified, nor is it tested rigor-
ously. Thus, this essay should be seen
as a personal interpretation—largely pos-
itive, rather than normative, in charac-
ter—of a period of enormous growth and
massive change in both the practice and
finance of health care.

The central focus on technological
change—as an independent variable
causing changes in the form and extent
of insurance coverage, and as a depen-
dent variable, being influenced by incen-
tives operating through the health insur-
ance system—highlights the impact of
incentives; both the pace and types of
research and development are functions
of rewards that are endogenously varia-
ble, as are the comprehensiveness of in-
surance coverage and the breadth of ac-
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cess to it.% The following propositions are
set forward: (1) The amount of resources
going into the R & D process, and its
direction, during some time interval, de-
pend in part on the mechanisms expected
to be used to finance the provision of
health care in future periods, when the
fruits of the research process become
marketable. This is simply to say that
R & D is influenced by expected utiliza-
tion, which depends on the insurance
system. Reciprocally, (2) the demand for
health care insurance depends, in part,
on the state of technology, which reflects
R & D in prior periods. These relation-
ships help to explain why (3) long-run
growth of health care expenditures is a
by-product of the interaction of the R &
D process with the health care insurance
system.® I also examine briefly some ef-
fects of alternative forms of health care
insurance on the quality of care, as distin-
guished from its quantity, and long-run
changes in the definition of “health care”
under insurance, as endogenous R & D
alters the menu of technically feasible
measures.

To understand the markets in which
health care is provided and financed, it
is useful to consider ways in which health
care differs from most other commodi-
ties. First, it sometimes involves the
preservation of life, or, at least, major
effects on the quality of life. Second, it
is a technically complex commodity that
abounds with informational asymmetries,
adverse to consumers (Kenneth Arrow
1963; George Akerlof 1970; Richard Tit-
muss 1971). Third, and as a result of

2 Other effects of health insurance, particularly on
incentives for utilization of health services, have re-
ceived considerable attention. For a recent and valu-
able review see Pauly (1986).

3 Other forces also affect health care expenditures.
Rising real income appears to have a positive effect
on demand for health care; an income elasticity of
+0.2 (or less) has been estimated from the Rand
health insurance experiment (Willard Manning, et
al. 1987).
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these two characteristics, “nonmarket”
(governmental and private nonprofit)
suppliers in the health care sector, espe-
cially among hospitals, nursing homes,
and blood banks, play a large role in in-
fluencing the interaction between insur-
ance and R & D.*

Because health care affects length and
quality of life, many societies have come
to accept the normative proposition that
“high”-quality care ought to be made
available widely, regardless of an individ-
ual’s ability to pay. This assignment of
property right—the breadth of which is
under continuing debate—results in
pressure on government to finance access
to some health care redistributively. In
the U.S., private market financing of
health care, by individuals and employ-
ers, has been supplemented by govern-
mental resources—particularly through
the Medicare and Medicaid programs—
and to a smaller extent, through private
charitable activities.

Another reason—in addition to provid-
ing widespread access—for society’s will-
ingness to intervene in private health
care markets is the substantial informa-
tional asymmetries, which give rise to
economic and political demands for con-
sumer protection (Arrow 1963; Weisbrod
1978, 1989; Henry Hansmann 1980). The
claims that physicians “induce” demand
(Arrow 1963; Robert Evans 1974; Gail
Wilensky and Louis Rossiter 1983; Rossi-
ter and Wilensky 1984; Uwe Reinhardt
1985; Jerry Cromwell and Janet Mitchell
1986; Miron Stano 1987), that they en-
gage in “defensive medicine”—diagnos-
tic testing and other practices that have
no expected benefits for patient health
but are defenses in “malpractice” suits

4 Some readers may prefer the term nonprofit to
nonmarket. Whatever term is used, the point is to
distinguish private, profit-oriented organizations
from the institutions of either government or the
private nonprofit sectors. To be sure, government
and private nonprofit organizations operate in “mar-
kets,” in the sense that exchange occurs.
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(Mohan Garg, Werner Gliebe, and
Mounir Elkhatib 1978; Stephen Zucker-
man 1984; Patricia Danzon 1985)—and
that they perform “unnecessary” sur-
gery® may or may not be valid; they are
plausible, however, only if physicians
are better informed than their patients
(Pauly 1979) and do not act as perfect
agents.® The importance of health care
to life and well-being, combined with the
limited ability of consumers to make
well-informed judgments about quality
of care, and with imperfect agency rela-
tionships with physicians may help to ex-
plain why consumers of health care rely
upon public and private nonprofit institu-
tions to an unusual degree.

The remainder of the paper proceeds
as follows: Part II contains a brief outline
of the recent history of the health care
sector in the United States—its evolving
technology, changing insurance/finance
system, increasing level of real health
care expenditures, and the advent of cost
control measures. Part III shows how the
constellation of services included in
“health care” is endogenous, being af-
fected by the interaction of the insurance
system and the R & D process. Part IV
focuses on the effects of R & D (techno-
logical change) on the health care insur-
ance system. Part V looks at the recipro-
cal effects of the insurance system on the
R & D sector. Part VI deals with the
effects of alternative insurance systems
on quality of care, with the state of tech-
nology fixed, and Part VII summarizes
and points up some possible generaliza-
tions beyond health care.

Finally, examining these interdepen-

5 A congressional subcommittee estimated that in
1977 there were 2 million unnecessary operations,
at a cost of $4 billion and with a loss of 10,000 lives
(“Elective Surgery: Cut it Out” 1979).

6 Operationalizing the concepts of “induced” de-
mand, “defensive” medicine, and “unnecessary” sur-
gery—each of which reflects a market failure to the
extent it occurs—poses serious problems. These is-
sues, however, are beyond the scope of this paper.
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dent relationships may help to explain
some of the differences across countries
in financing of health care and their roles
in health care R & D, for the forces at
work are not uniquely North American
and the policy implications can be gener-
alized. The U.S. is unusual, however,
in the extent to which its actions as a
producing and a consuming country in-
fluence the rate and direction of health
care R & D. No other country is so major
an actor in both the R & D (producing)
sector and the health care (consuming)
sector. For most other countries, outputs
of the R & D sector are essentially exoge-
nous to their methods of financing health
care, and their systems of health care fi-
nance are also essentially exogenous to
their own R & D activities. Switzerland,
for instance, is a substantial producer of
health care R & D (especially pharmaceu-
ticals), but it is a small consumer; the
United Kingdom and Japan, although
they are not trivial elements in the R &
D sector, are larger consumers of the out-
puts of that sector.” It is the enormous
size and therefore impact of both the pro-
ducing and consuming elements in the
United States that make it such a fine
subject for study.

II. A Brief Recent History of Health
Care in the United States: Technological
Change and the Growth of Insurance
Coverage

One striking aspect of change in the
U.S. health care system since World War
IT has been the dramatic increase in
knowledge of means for diagnosing and
treating illness. Fifty years ago, physi-
cians were little more than diagnosti-
cians, their activities being essentially
“limited to identification of . . . illness,
the prediction of the likely outcome, and

7 For a broader, European, perspective on health
care systems, see Organization for Economic Co-op-
eration and Development (1990).
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then the guidance of the patient and his
family while the illness ran its full, natu-
ral course” (Report of the President’s
Biomedical Research Panel 1976, appen-
dix A, p. 3). Today, the scope of effective
interventions includes kidney dialysis,
organ transplants, polio vaccines, arthro-
scopic surgical techniques, CT scanners,
nuclear magnetic resonators, in vitro fer-
tilization. As recently as a decade ago,
heart and liver transplants were virtually
unknown, but their numbers have
soared, from 62 and 26 in 1981 to 1,441
and 1,182 in 1987, respectively (U.S. Bu-
reau of the Census 1989, table 166).

At the same time that the technology
of health care has been changing so dra-
matically, the system for financing health
care has also been revolutionized. In the
quarter century between 1950 and 1973
alone, the share of health care expendi-
tures that was met by insurance more
than tripled, from 12 to 41 percent (U.S.
Bureau of the Census 1975, table 105).
The mix of private and governmental in-
surance also changed during that period;
while total private expenditures on
health and medical services were grow-
ing almost sixfold, from $8.7 billion to
$59.8 billion (current dollars), gov-
ernment expenditures (Medicare and, to
some extent, Medicaid) were leaping
fourteenfold, from $2.5 billion to over
$37 billion (U.S. Bureau of the Census
1975, table 100). Insurance coverage
for “major” or “catastrophic” health
care costs has also risen sharply, from
22 percent of the population in 1960
to 73 percent by 1984 (U.S. Bureau of
the Census 1987, tables 1, 2, and 137).

Initially, most health insurance was of
one particular type, covering a limited
menu of only hospital services—perhaps
after a small deductible—and paying
(“reimbursing”) the hospital for the par-
ticular services provided to a patient, the
payment being equal to the “actual” aver-
age cost of treating that patient with
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whatever technology was used (Rose-
mary Stevens 1989). Included was an ap-
proximation of the average variable cost
of any diagnostic or therapeutic proce-
dures performed on the patient’s behalf,
plus a per diem payment for room,
board, and basic nursing services, and,
in the case of for-profit hospitals, a mark-
up. Thus, the payment received by
the hospital was determined retro-
spectively and was a function of endoge-
nous decisions by the hospital and physi-
cian as to length of stay and the resources
deployed in treating each specific pa-
tient. With hospital revenue being a
function of the cost of services provided,
there was little incentive to weigh costs
against patient benefits. Any diagnostic
or therapeutic resource that had a posi-
tive expected value of benefits was finan-
cially feasible to provide, and even when
there was great uncertainty about the
probability distribution of benefits from
a new, more costly technology, the ab-
sence of a budget constraint encouraged
its adoption.

By the 1970s, however, the growth of
real expenditures on medical care—re-
flected in rising private insurance premi-
ums, Medicare budgets, and the share
of GNP devoted to health care—had be-
come matters of growing public concern.
Some attributed this “health care cost in-
flation” to the insurance system and its
effect on demand; retrospective payment
arrangements, operating through the in-
surance system, were encouraging “over-
use” of medical resources (M. Feldstein
and Bernard Friedman 1977; Pauly
1986). The result was a spate of reforms
designed to force health care providers
to consider the cost consequences of their
decisions. This was done by making more
of providers revenue “prospective.”
HMOs (Health Maintenance Organiza-
tions) and, beginning in October 1983,
the Medicare DRG (Diagnosis-Related
Groups) system for pricing hospital ser-
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vices, are the preeminent examples of
this type of reform.

Both HMOs and the Medicare pro-
spective-payment system confront sup-
pliers with the incentive to be more cost-
conscious, but they differ in the compre-
hensiveness of that incentive. Under the
current DRG system for paying hospi-
tals, the “fixed” payment for a particular
patient is supplemented by additional
payments to cover capital costs; thus,
there is some incentive for hospitals to
substitute capital for labor.® In addition,
under the DRG system, as under the
previous retrospective-pricing system, a
hospital’s revenue is a function of its ad-
missions of patients; this produces an in-
centive to hospitalize rather than to uti-
lize approaches that involve nonhospital
inputs such as drugs, broad medical man-
agement approaches, and instruction of
patients in ways to prevent and alleviate
problems through life-style and dietary
measures. HMOs, which have a contrac-
tual responsibility to provide medical
services, not simply hospital treatment,
and receive a flat annual fee per member,
maintain a greater financial incentive to
utilize alternatives to hospitalization.

To the extent that cost-based insurance
has been at the root of the rising expendi-
tures on health care, however, the causal
mechanism is less clear than it seems.
The moral hazard effect of insurance
could cause patients and their physician-
agents to utilize more health care re-
sources, and therefore aggregate health
care expenditures to be greater than they
would otherwise be; yet it does not follow
that insurance would cause expenditures
on health care to grow more rapidly.
Something had to be changing. That
“something” could have been the state
of technology which, as we will see, was
expanding in a systematic direction as a
consequence, at least in part, of the par-

81 owe this point to an anonymous referee.
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ticular form of insurance that had been
adopted. An expanding health care insur-
ance system—more widespread coverage
of people and broader coverage of health
care resources such as pharmaceuticals
and chiropractic services—might also ac-
count for growth of health care expendi-
tures, but this explanation would pose
the question of why insurance coverage
would be expanding.®

The major theme of this paper is that
the demand for health care insurance and
the process of technological change are
interdependent. A shift away from insur-
ance that paid hospitals and physicians
on the basis of endogenously determined
“costs incurred” and office visits, to in-
surance that paid amounts that were
largely independent of costs incurred on
behalf of any particular patient, repre-
sented a major change. It altered incen-
tives to use existing health care resources
(that is, their rate of diffusion and utiliza-
tion) and it altered incentives for the
R & D sector to invest in developing
medical care techniques that were of
higher quality but more costly.

As noted above, the shift in the nature
of health insurance has occurred in two
principal forms—expansion of HMOs
and adoption of the DRG system of hos-
pital pricing. In the decade of the 1980s
alone, enrollments in HMOs more than
tripled, from 9.1 million in 1980 to 28.6
million in 1987 (U.S. Bureau of the Cen-
sus 1989, table 148). Under the DRG
prospective-payment system, a hospital
receives payment (prices) for treatment
(e.g., of appendicitis) based on industry-
wide costs for each of the 468 DRG cate-
gories. Thus, conditional on admission
of a patient with a particular diagnosis,
what a hospital faces is a price for treat-

®Even with constant technology, real costs of
health care could increase if input prices rose—for
example, because of increased unionization of hospi-
tal labor, and this could increase the demand for
insurance, ceteris paribus.
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ment that is essentially independent of
the actual resource cost it incurs (C. Ho-
gan 1988).1

Both HMOs and the DRG system of
pricing hospital services are potentially
revolutionary in their incentive effects on
R & D.!! The fact that the principal ob-
jective of each of these forms of prospec-
tive pricing was fiscal control is not in
doubt (Pauly 1986). Several related mat-
ters, however, are far from clear and de-
serve more research: Why did the shift
in insurance mechanisms, from retro-
spective to prospective, occur when it
did? Why did the United States ever start
with insurance based on retrospective
and fee-for-service pricing; after all, the
incentives that cost-based pricing gener-
ated were, or at least should have been,
apparent long ago, and the fiscal prob-
lem, as manifested in the rising share of
GNP devoted to health care, has been
growing for decades.

In some current research, Paul Boben
(1989) presents a model in which retro-
spective pricing of hospital services and
physician services (through fee-for-ser-
vice payments to physicians on the basis
of “usual and customary” fees) is alloca-
tively efficient when there is little insur-
ance coverage and health care prices are
determined in relatively competitive
markets, but diminishes as that coverage
spreads. In this model the discipline of
prices on patient and provider behavior
that prevails when few people have insur-
ance gives way to growing price insen-
sitivity (inelasticity) with the expansion
of insurance. Thus, a “tipping-point” is

19 The pricing system is not entirely rigid. For exam-
ple, a hospital may collect from Medicare more than
the DRG price for a limited number of unusually
hi%h-cost “outliers.”

1 The DRG system of hospital service pricing ini-
tially applied only to Medicare patients. It has subse-
quently been expanded, however, through private
arrangements, to a growing number of other patients
who are not covered by the Social Security Medicare
law.
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reached, at which the usefulness of mar-
ket-determined prices as signals of op-
portunity costs becomes less than its cost
in terms of distorted resource allocations
(the moral hazard problem). Such model-
ing of the social choice of the insurance
system is in its infancy.

Many of the issues raised above have
received scant attention in the literature.
The effect of advancing technology on
health care financing arrangements, the
incentives for research and development
inherent in those financial arrangements,
and the implications of those arrange-
ments for the quality of the care pro-
vided, are each the subject of later sec-
tions, where we will also consider the
inevitability that health care expendi-
tures would soar in the post-World War
II era. But, first, how do we define
“health care”? How is it affected by tech-
nological change and how does its defini-
tion affect insurance coverage?

III. Defining “Health Care”

Up to this point we have been discuss-
ing the market for “health care” without
defining that market carefully. The endo-
geneity of the definition of health care
under insurance contracts has received
some attention (John Goddeeris 1984a,
1984b). Consider two nonmutually exclu-
sive hypotheses concerning the causes
and consequences of the definition of
health care under insurance: (1) The op-
erational definition of health care, under
insurance contracts, is a function of the
state of medical technology; (2) the state
of medical technology today is a function
of economic and political responses to
prior definitions of health care coverage
under insurance.

The way health care is defined under
insurance contracts is important for a
number of reasons, positive and norma-
tive. It affects the level of insured expen-
ditures, the incentives to utilize re-

sources that are covered relative to those
that are not (Paul J. Feldstein 1988), and
the incentives for the R & D sector to
explore various potential health-promot-
ing technologies. At the operational
level, the definition of health care is at
issue when coverage for chiropractic care
or for “experimental” drugs or other
“new” technologies is debated.

The effect of health care insurance on
incentives for R & D depends on the
operational definition of health care—
that is, on the boundaries of the insur-
ance contract. Health insurance contracts
do not offer the option of coverage only
for particular subsets of technologies,
such as those already available at a given
point in time (Goddeeris 1984b; God-
deeris and Weisbrod 1985; James Baum-
gardner 1989). A reasonable conjecture,
however, is that health care expenditures
today would be substantially lower than
they are if health care were being de-
fined, for insurance purposes, as limited
to the use of medical technologies availa-
ble at the time the policy took effect, or
at some other fixed date. The more
broadly health care is interpreted under
the contract, and the more responsive
it is to changes in technology, the
broader the range of activities over which
insurance will encourage R & D.

What determines how health care is
defined? I suggest that the R & D process
causes the definition of what is covered
by health insurance to change in system-
atic ways. Technological advances are not
only expanding the range of medical ca-
pabilities for extending life and enhanc-
ing health status, as the latter term is
customarily understood; they are also
presenting opportunities to deal with
problems not conventionally considered
to be “illnesses,” in ways not convention-
ally considered “health care.”!2

12 Another example of the need to decide, as a
matter of public policy, how to define operationally
what is health care involves people with physical dis-
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An illustration of this causal process
is the current debate over whether health
insurance should necessarily cover in vi-
tro fertilization. This has become an issue
only in the past few years, when advances
in medical capabilities made such fertili-
zation technically feasible. An advance
in medical technology has led to pressure
to expand the traditional definition of in-
surance coverage, pressure being felt
now through the political system; by 1988
such insurance coverage had been man-
dated in five states (U.S. Congress
1988),'2 and by the end of 1989, laws
requiring insurers to cover such “ad-
vanced” treatments for infertility had
been enacted in 9 states and bills had

been introduced in 18 others (Sonia Na-

zario 1989).

The effect of technological change on
the health insurance market can also be
seen with “experimental” drugs. The de-
cision to term a drug experimental is of-
ten seen as a statement of the degree of
professional knowledge about its safety
and efficacy. It is, however, also a state-
ment of whether the drug will or will
not be deemed “health care” for insur-
ance purposes, because insurance typi-
cally does not cover “experimental” tech-
nologies. For example, as long as the
AIDS drug, AZT, was termed experi-
mental, its exclusion from coverage un-
der health insurance involved each pa-
tient with costs that, until 1990, have
been in excess of $8,000 per year, even

abilities. Surgery and physical therapy illustrate “tra-
ditional” health care resources employed to reduce
the disabilities. City buses that are wheelchair-acces-
sible are unquestionably valuable to the disabled;
whether their cost should be regarded as health care
expenditures and covered by health care insurance
is another matter.

13 As of May 1988, Arkansas, Hawaii, Maryland,
Massachusetts, and Texas had enacted legislation re-
quiring private insurers to provide some coverage
for in vitro fertilization procedures. Delaware Blue
Cross/Blue Shield began offering coverage volun-
tarily in response to legislative activity (U.S. Con-
gress 1988).
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though conventional hospital-based treat-
ment was covered in traditional fashion.
The hypothesis that the definition of
health care is endogenous to the eco-
nomic-political system in which health
care insurance is defined, provided, and
financed has important implications, to
the extent it is valid. If insurance cover-
age is defined, as it has been, to encom-
pass new technologies regardless of the
costs involved, and to encompass an ever
widening concept of health care that is,
itself, responsive to the development of
new technologies, the R & D sector will
continue to face incentives that reward
costly new measures relative to cost-re-
ducing innovations. Such a reward sys-
tem may not be incentive-compatible;
new technologies may be developed
even though they are welfare decreasing
in the sense that the insured population
is not willing to pay the real cost of devel-
oping and applying the technology (God-
deeris 1984b; Baumgardner 1989).

IV. Effects of R & D (Technological
Change) on the Health Care Insurance
System

Advances in medical technology—in-
volving both diagnostics and treatment—
have been, at least arguably, a driving
force behind the rapid growth of health
care expenditures (Stuart Altman and
Robert Blendon 1979; Jean Lacronique
and Simone Sandier 1981; Jonathan
Showstack, Stephen Shroeder, and Mi-
chael Matsumoto 1982; Henry Aaron and
William Schwartz 1984; Wilensky 1987).
The announcement for a recent (October
1988) conference cosponsored by the
American Medical Association acknowl-
edged the benefits from new medical
technology but also cited the position
that the growth of medical technology
is a primary cause of the quadrupling of
per capita health care costs between 1970
and 1986. Even if this causation occurs,
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however—and existing research is far
from conclusive on the matter—the
mechanism through which it works is not
well understood. Neither is it apparent
that technological advances would neces-
sarily increase health care expenditures,
rather than decrease them.

One mechanism through which tech-
nological change could foster increased
expenditures on health care would be
through its effect on the health care in-
surance system. If a previously untreata-
ble condition becomes treatable, a possi-
ble outcome is that an individual could
encounter a larger, but unpredictable,
medical care expense for treatment than
was previously the case; thus, both the
mean and the variance of an individual’s
health care expenditures associated with
that condition could increase.

Pooling of such risks is a logical re-
sponse. In addition to the increased ex-
pected demand for private insurance,
collective demand is also likely to in-
crease; the fact that health care, particu-
larly when it has a major effect on life
expectancy or quality of life, is widely
viewed as a “merit” good (or “altruistic
externality’—Pauly 1986) results in pub-
lic pressure on government to ensure that
the care is available to whoever needs
it medically, regardless of ability to pay.

An example of such a merit good is
organ transplant technology. Reacting to
the life-saving aspects of the new trans-
plant technology, the Federal Govern-
ment Task Force on Organ Transplanta-
tion recently proposed that government
pay for all organ-transplant operations
that patients cannot afford (Robert Pear
1986). Somewhat similar legislation, en-
acted in 1972—in response to the devel-
opment of kidney dialysis (not transplant)
technology—had the clear effect of in-
creasing health care expenditures; no pa-
tient was rationed from access to the
technology, and the technology, while
life-extending, was more costly in re-

source terms (although not necessarily in
net benefit terms) than simply allowing
the victim to go without treatment and,
hence, to die.!* The interplay of financial
and political forces following the devel-
opment of the dialysis technology (Rich-
ard Rettig 1980; Rettig and Ellen Marks
1983) and the massive public expendi-
tures that ensued may help to explain
why there has been no subsequent U.S.
legislation covering such complete treat-
ment for any other disease, and why the
British National Health System contin-
ues to restrict access to dialysis for per-
sons over age 55.

Life-extending technologies highlight
the ambiguity of the concept of a technol-
ogy being “expenditure increasing.” To-
tal health expenditures over a person’s
lifetime are likely to increase if the person
lives longer, although that is not neces-
sarily the case. However, expenditures
per year of life can decrease even if life-
time expenditures increase. A new tech-
nology that increases the cost of treating
a particular disease but is successful in
increasing life expectancy sufficiently to
decrease expected health care costs per
year of life could diminish the demand
for health care insurance; my conjecture
is that it would not, but this deserves
more attention.!® The point is that tech-
nological change need not increase de-
mand for insurance, even if the change

14The view that dialysis and organ transplants are
cost (or expenditure) increasing, ceteris paribus, de-
serves further comment as to what is embedded in
the ceteris paribus assumption. One element is the
set of probabilities of contracting all other diseases.
The assumption that these probabilities are constant
with respect to the organ transplant or dialysis deci-
sion may not be valid; a person whose life is “saved”
through the use of one of these technologies may
well face a greater probability of dying from other
causes than do people who have not been victims
of kidney disease.

15The effect of increasing life expectancy on total
health care expenditures as a percentage of GNP is
yet another matter. This depends on the productivity
of persons whose lives are extended, as well as on
longer-run effects on birth rates.
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increases the expected cost of treating a
particular illness. It could take forms that
decrease either the aggregate expected
health care cost for all illnesses, or the
variance. Demand for insurance would
also decline even if a new technology in-
creased the aggregate expected cost of
treatment, if the variance decreased
sufficiently.

If we focus on treatment of specific dis-
eases, we find that some innovations de-
crease the demand for insurance by de-
creasing both the expected cost of
treating that illness, and the cost vari-
ance. The Salk and Sabin polio vaccines,
for instance, are quite inexpensive to ad-
minister, and by providing immunity to
the ravaging effects of polio, they have
reduced—indeed, virtually eliminated—
the variance in health care expenditures
associated with contracting that disease
and using costly treatment technologies.
The potentially enormous expenditures
that have been eliminated, which include
those associated with decades of use of
an iron lung and the lifelong costs associ-
ated with being crippled, exceed the cost
of providing the vaccinations (Weisbrod
1971). Thus, the polio vaccines, like
many other vaccines, have the effect of
reducing an individual’s expected level
of expenditures for treating the disease,
as well as the variance around that mean.
In the process they reduce the demand
for health care insurance.

Organ transplant technology, on the

16 Even if technological change increases demand
for insurance, it need not follow that the amount of
insurance purchased would increase. Insofar as the
technological changes were cost increasing, the price
of insurance coverage would increase, which would
diminish insurance purchases. In fact, the negative
price effect of an increasing price for health care in-
surance appears not to have offset the positive de-
mand-shift effect of technological change, judging
from the growth in the fraction of the population
with insurance; to be sure, however, much of the
growth of insurance coverage over the last two de-
cades has been through government rather than di-
rect consumer purchases in private markets.
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other hand, is a technological advance
that has increased both the mean and
the variance of desired individual expen-
ditures conditional on medical need. Be-
fore the new technology, a person with
serious liver malfunction, for example,
simply died, with comparatively little
health care expenditure.!” With the new
technology it has become possible to
spend vast sums on effective treatment.
A single liver transplant operation can
cost $200,000 or more, and subsequent
medical attention and medication to pre-
vent organ rejection typically totals
$10,000-%20,000 annually for life (Jan
Hudis 1986). Thus, a healthy person with
some probability of developing liver dis-
ease faced a larger expected financial cost
of treatment once the new technology
was developed, and a greater variance
in cost; conditional on remaining healthy,
the person would spend zero on treat-
ment of his or her liver under either tech-
nological state—with or without the
transplant capability. Conditional on con-
tracting liver disease, however, the per-
son would spend a great deal more on
treatment once the new technology be-
came available. As a result, the develop-
ment of transplant technology increased
private demand for health care insur-
ance, ceteris paribus. This is distinct
from the increase in demand associated
with the merit-good-related desire to
provide access to life-saving technology
to everyone regardless of ability to pay.!®

These two cases of technological
change—polio vaccines and organ trans-

71n fact, however, little is known systematically
about the amount of health care expenditures associ-
ated with attempts to cope with the debilitating ef-
fects of liver dysfunction (or other terminal illnesses),
even when life is not prolonged.

18 positive income effects associated with rising in-
come could also account for an increase in the de-
mand for health care insurance. One might expect,
however, that the income elasticity would be nega-
tive, not positive; increased income, ceteris paribus,
would increase the person’s ability to self-insure (Jan
Mossin 1968).
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plants—illustrate several points: (1)
Some new technologies increase the ex-
pected health care expenditures for vic-
tims of a given disease, ceteris paribus,
while others decrease it; (2) some new
technologies increase the variance of
health care expenditures for victims of a
given disease, ceteris paribus, while oth-
ers decrease it; (3) a technology that in-
creases the mean and variance of health
care expenditures for a particular disease
would tend to increase the demand for
health care insurance, while one that de-
creased them would tend to reduce the
demand for insurance. This latter propo-
sition suggests the following conjecture:
The growth in insurance coverage, pri-
vate and public, suggests that the pre-
ponderance of technological change in
recent decades has increased the means
and variances of health care expenditures
associated with various diseases, rather
than reduced them. Society has tended
to develop a growing number of new
technologies that permit higher levels of
health care expenditures.!®

Vaccines and transplants also illustrate
stages in technical progress. Biologist
Lewis Thomas (1975) distinguishes
among three levels of technology in med-
icine: (1) “Nontechnology” tides patients
over diseases that are poorly understood.
It largely involves reassuring patients,
providing hospitalization and nursing,
but with little hope; “It is what physicians
must do now for patients with intractable
cancer, severe rheumatoid arthritis, mul-
tiple sclerosis, stroke, and advanced cir-
rhosis” (p. 37).

(2) At a higher level is “halfway tech-
nology.” This includes dealing, after the

19 Treatment of heart attacks is another illustration.
One study showed that between 1972 and 1982, treat-
ment of myocardial infarction involving more com-
plex technologies such as cardiac imaging, angiogra-
phy, and coronary bypass graft surgery was associated
with a tripling of physician costs per case (Eric Sawitz
et al. 1988).
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fact, with the incapacitating effects of dis-
eases “whose course one is unable to do
very much about.” It is technology that
adjusts to disease or postpones death. Ex-
amples include organ transplantations
and artificial organs, and treatment of
cancer through surgery, irradiation, and
chemotherapy. The cancer measures are
halfway technologies because they are di-
rected at “already established cancer
cells, but not at the mechanisms by
which cells become neoplastic” (p. 39).

(3) “High technology,” exemplified by
immunization, antibiotics for bacterial in-
fections, and by prevention of nutritional
disorders, “comes as a result of a genuine
understanding of disease mechanisms,
and when it becomes available, it is rela-
tively inexpensive . . . to deliver” (p.
40).

Thomas described the state of technol-
ogy at a point in time—not the process
of change. If, however, we think of a dy-
namic process, in which knowledge tends
to grow from the first of the three levels
to the second and then the third, the
cost function associated with any particu-
lar disease might be inverted-U shaped,;
it is plausible, although certainly not ver-
ified, that health care costs are highest
for the halfway technologies. In the ex-
treme case of a nontechnology, when the
knowledge base is so weak that there is
nothing useful to be done, costs are
likely to be low, as they are when the
high technology state of knowledge is
reached.

The evolution of knowledge about po-
lio is a useful example. Two generations
and more ago, the nontechnology stage
prevailed. Many victims of the disease
died quickly as a result of paralysis; for
them, the effects were disastrous but the
attendant health care costs were small.
Development of the halfway (iron lung)
technology prolonged life, but at sub-
stantial cost. The high technology polio
vaccines (Sabin and Salk) dramatically re-



534 Journal of Economic Literature, Vol. XXIX (June 1991)

duced costs associated with polio, virtu-
ally eliminating it in the United States—
there were 5 cases in 1985, compared
with over 38,000 in 1954, before the vac-
cines were developed.?’

Insofar as the inverted-U relationship
holds between state of technology and
resource cost per case, there is an inter-
esting implication. The aggregate effect
of technological change on health care
costs will depend on the relative degree
to which halfway technologies are replac-
ing lower, less costly technologies, or are
being replaced by new, higher technolo-
gies. The development of halfway tech-
nologies was implicitly encouraged by
the cost-reimbursement insurance sys-
tem that has dominated hospital and
medical care until recently, because
there was little or no incentive for medi-
cal care providers to avoid costly technol-
ogies that were even marginally effec-
tive.2! Empirical research on how, and
how much, the medical R & D process
is now being affected by the shift to a
prospective-pricing incentive system for
cost control is in its infancy; there would
seem to be an incentive for R & D to
shift toward mechanisms that would by-
pass the high-cost, halfway states of tech-
nology.

Depending on whether technological
change is predominantly from nontech-
nology to halfway, rather than from half-
way to full or from nontechnology to full,
the demand for insurance is likely to dif-
fer. With the demand for insurance being
a function of uncertainty of loss, demand
should tend to increase most rapidly

2 Vaccines appear to be more cost reducing than
they are. If vaccination cost is, say, $5 per person,
and if the incidence of the disease is one in 40,000,
then the vaccine cost per case prevented is $200,000.
That may or may not be resource-cost saving, at least
with respect to health care costs.

21 “Halfway” technologies are not the only type of
R & D encouraged by cost-based, retrospective in-
surance. Any technology with positive expected
benefits is encouraged.

when changes in technology are of the
expenditure-increasing, halfway type.
Costly new surgical techniques such as
organ transplants and artificial replace-
ment parts spur the demand for insur-
ance; low-cost vaccines diminish it.22
Why have there been relatively more
developments of technologies like organ
transplants than like the polio vaccines?
Why, that is, has technological change
in health care been “expenditure increas-
ing”? Is it more than chance? To begin
examining this issue, we turn to the effect
of various kinds of insurance arrange-
ments on incentives for the R & D sector
to develop alternative types of technolo-
gies. For just as the forms of technologi-
cal change affect the insurance system,
so, too, does the insurance system affect
the direction and pace of technological
change. Depending on the type of insur-
ance available to consumers, the R & D
sector faces differing incentives to search
for cost-reducing, “process” innovations
relative to quality-increasing but cost-in-
creasing, “product” innovations.

V. Effects of the Insurance/Finance
System on R & D

Theory suggests the probable direction
of the health care finance system’s effects
on R & D. Depending on hospitals’ and
physicians’ incentives to adopt new tech-
nologies (which are contingent on the in-
surance system through which providers
are paid) the R & D sector can face quite
different financial incentives for both the
level and direction of research. Fiscal
pressure on health care providers to con-
tain costs will affect the market for adop-
tion of innovations, and by so doing, will
alter R & D in predictable ways.

2 Thomas™ typology applies to technologies used
for prevention and treatment. While Thomas does
not deal explicitly with technologies used for diagno-
sis, we can think of those as complements to treat-
ment; that is, costs of treatment include costs of de-
termining which treatment mode to use.
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The effects of insurance on R & D are
not simply based on the existing insur-
ance system, but on the system expected
to exist in the future. The process of de-
veloping new medical technologies in-
volves years of planning and research,
and, when drugs and medical devices are
involved, more years of clinical trials to
obtain approval by the Food and Drug
Administration; in the case of pharma-
ceuticals, a period lasting 12-15 years is
typical between the initiation of a re-
search process and the marketability of
adrug. As a result of this lengthy process,
the R & D process depends on forecasts
of the health insurance system, for the
form of expected insurance coverage will
determine the strength of the market for
new products. If, for example, decision
makers in the R & D sector believed that
development of a particular technology
that was costly yet effective would cause
government to expand insurance to cover
it—as was done with kidney dialysis—
there could be an incentive to develop
the product even though it was not cov-
ered under existing insurance.

By directing attention to the effect of
health care insurance on R & D, I do
not imply that insurance is the only force
affecting R & D. Among other forces are
the state of scientific knowledge, which
affects the probability of scientific success
from additional research; demographic
variables, which affect the size of poten-
tial markets for new products; and politi-
cal influences on the budget of the Na-
tional Institutes of Health (NIH), which
finances basic research. With respect to

the NIH, it would be useful to learn more

about the way the size and allocation of
its scientific research budget are influ-
enced, perhaps quite indirectly, by the
health insurance system, through its im-
pact on the eventual market for new tech-
nologies of various types.

Hospitals, physicians, and other health
care providers select the resources used
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to treat any particular patient within the
technologically feasible set and subject
to revenue constraints. These constraints
depend partly on the insurance system,
which influences both the diffusion of ex-
isting technologies and the expected
profitability of potential new technolo-
gies (Joseph Newhouse 1981, 1988; God-
deeris 1987). Thus, the following propo-
sition requires testing: The insurance/
finance system affects the incentives fac-
ing the R & D sector to develop new
health care technologies of various
“types.” Because the demand confront-
ing the health care R & D sector is de-
rived from the demand facing health care
providers, alternative insurance/finance
systems will have differing long-run ef-
fects on the demand for innovations. In
particular, insurance mechanisms can
differ in the incentives they imply for
reducing costs relative to enhancing

quality.
The two types of insurance payment
mechanisms — “retrospective,” which

pays a provider on the basis of “costs”
incurred, and “prospective,” which pays
sums that are independent of those costs
incurred®—imply profoundly different
incentives for both the development and
diffusion of new technologies.

The claim that hospitals operate ac-
cording to some “technological impera-
tive” that determines medical choices
(Victor Fuchs 1986) and that drives hospi-
tals to adopt the latest technology, re-
gardless of cost, may well have been cor-
rect, but the reason may have been less

2 Arrow (1963) identifies three types of insurance,
the third being “indemnity.” This type, however, is
a special case of prospective coverage in the sense
that the insurer pays a fixed amount, conditional on
a loss, but independent of the magnitude of the
health care costs actually incurred. The indemnity
might take the form of a fixed dollar payment for
the loss of a limb, or for a given illness. If it took
the form of a fixed dollar payment per day of hospitali-
zation, it would have the character of retrospective-
type insurance.
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mystical than the term suggests. The eco-
nomic incentives explaining the “rapid
and indiscriminate adoption of [medical]
innovations” (Fuchs 1986, p. 29), and
“the proclivity of doctors and hospitals
to adopt almost any plausible new
thing—drugs, surgical methods, equip-
ment—that increases capability in any di-
mension . . . without regard to cost”
(Richard Nelson 1972, p. 56), have been
documented for such technologies as in-
tensive care units, cobalt therapy, and
the electroencephalograph (Louise Rus-
sell 1979). One “explanation” offered for
the insensitivity to cost is an alleged lack
of training of physicians and hospital ad-
ministrators in weighing marginal bene-
fits against marginal costs (Roger Battis-
tella 1984). Even if this is valid, the
impact of insurance-based incentives
may well be powerful; “methods of third
party payment . . . [do] not give [deci-
sion makers] any inducement to acquire
that ability” (Fuchs 1986, p. 30).

Analyses of the effect of insurance on
the adoption or diffusion of technologies
have tended to concentrate on technolo-
gies that have already been developed.
Less attention has been given to the im-
plicit incentives for the R & D sector to
develop various types of innovations.
Retrospective pricing sends a clear signal
to the R & D sector: Develop new tech-
nologies that enhance the quality of care,
regardless of the effects on cost. Careful
analysis remains to be done to distinguish
causation from spurious correlation, but
it appears that in the post-World War
II era this signal produced the two results
that could be expected: historically un-
equaled improvements in medical care
technology—drugs, devices, diagnostics,
and so on—and unprecedented growth
in health care expenditures.?*

24 Such increased costs might or might not pass a
full benefit-cost test. The point, however, is that they
contributed substantially to the accelerated growth
of health care expenditures.

Transplantation of natural organs has
already been mentioned as an example
of a high-cost medical innovation made
more likely by retrospective insurance.
Another example is development of a
wide range of implantable artificial joints
and artificial organs. The human body
has become increasingly like an automo-
bile, with replacements available for an
ever growing number of parts—an arm
or a leg, at about $2,000, an elbow at
$1,200, an ear at $10,000, and a heart
at $50,000-$80,000. They are even avail-
able in small, medium, large, and extra
large sizes (N. R. Kleinfield 1983). “In-
stallation,” of course, is extra, and as with
auto parts, is typically many times
greater than the price of the part.

Technological advances in recent de-
cades have given us spectacular innova-
tions, but with scant attention to the re-
source costs of utilizing them. Open
heart surgery can replace clogged arte-
ries (coronary artery bypass graft sur-
gery, CABG) but at a cost averaging
$46,000 (National Center for Health Ser-
vices Research and Health Care Technol-
ogy 1988). A baby born two and a half
months prematurely and weighing well
under two pounds can be kept alive, but
at a cost of $90,000 and with a 10 percent
survival rate (Howard French 1989). Ul-
trasound technology, CT (computerized
tomography) scanners, PET (positron
emission tomography) scanners, and
other diagnostic tools aid in disease de-
tection but often at costs of tens of thou-
sands of dollars per case detected—not
counting the subsequent costs of surgery
or other treatment. The PET scan, which
aids in detecting heart disease at a cost
of about $1,800 per test—many times this
for each case of heart disease detected—
has been argued to be only “slightly” bet-
ter than the SPECT (single emission
computed tomography) scan, which costs
less than half (James Schiffman 1989).
Under retrospective, cost-based financ-
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ing, even small improvements have been
adopted by physicians, hospitals, and
other institutions which have had little
or no incentive to balance social benefits
against costs.

Consider, now, the reward structure
implicit in an alternative insurance/fi-
nance system—prospective-payment, in
which payment to a service provider is
exogenous to provider decisions, condi-
tional on admission of a patient. The par-
ticular version that is being applied to
hospitals” Medicare patients, and increas-
ingly to other patients as well, confronts
a hospital (but not the patient’s physician)
with an exogenously determined set of
prices, one for each of 468 diagnoses
made at the time of admission.?> No
longer is gross revenue for treating a par-
ticular patient a function of the hospital’s
decisions on use of resources.

Financial incentives for hospitals un-
der such a prospective payment arrange-
ment differ diametrically from the incen-
tives under retrospective payment. With
a hospital’s revenue being exogenous for
a given patient once admitted, and an
HMO’s revenue being exogenous for a
member for the given year, the organiza-
tion’s financial health depends on its abil-
ity to control costs of treatment.?® Thus,

% In some instances diagnostic categories can be
altered after admission, on the basis of information
not available at admission. This produces some de-
gree of revenue endogeneity, because the hospital
and physician can decide on the amount of explor-
atory effort.

Z'While hospital revenue is largely exogenous once
the patient is admitted, a hospital can influence both
its gross and net (of cost) revenues through a variety
of mechanisms for controlling admissions. A non-
governmental hospital may, for example, choose not
to provide particular services such as an emergency
room; it can decide which physicians may serve on
its medical staff and, hence, which may admit pa-
tients; and it can provide its affiliated physicians with
subtle but clear signals to “encourage” patients with
complex problems to utilize governmental hospitals.
Recent research is disclosing that, with the advent
of prospective pricing for Medicare patients at most
nongovernmental hospitals in 1983, there has been
an increase in admissions to Veterans Administration
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under a prospective payment finance
mechanism, the health care delivery sys-
tem sends a vastly different signal to the
R & D sector, with priorities the reverse
of those under retrospective payment.
The new signal is as follows: Develop new
technologies that reduce costs, provided
that quality does not suffer “too much.”
(The meaning of “too much” will be ex-
amined below.)

When a ceiling was placed on govern-
ment payment for kidney dialysis, the
direction of technical change was af-
fected; large surface dialyzers were de-
veloped that cut the time required per
session nearly in half, from 6-8 hours
down to 3.5-4.5 hours. This led to sub-
stantial savings in professional labor
costs, which are a major cost component
(Rettig 1980).

The shift to a prospective-payment sys-
tem (PPS) under Medicare appears to
have brought about some of the expected
changes in utilization of health services.
PPS has not diminished use of intensive
care units, but it has apparently de-
creased use of such diagnostic proce-
dures as chest x rays; in the three years
prior to PPS, 1980-83, the mean annual
change in the number of chest x rays per
Medicare patient discharge was zero,
while for the 1983-85 period it decreased
by 8 percent (Frank Sloan, Michael Mor-
risey, and Joseph Valvona 1988).

HMOs also present providers with an
incentive to increase attention to costs
relative to medical benefits. HMOs—
which are, in effect, mergers of health
care providers and insurers—can be ex-
pected to adopt more slowly than would

(VA) hospitals, which are not included in the prospec-
tive, DRG pricing system; therefore we might expect
them to receive more of the patients with illnesses
likely to constitute financial “losers” to for-profit and
voluntary nonprofit hospitals (Barbara Wolfe 1989).
In the long run, when location of a hospital is vari-
able, there is additional discretion for nongovern-
mental hospitals to locate in areas that are less likely
to generate unprofitable cases.
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a provider facing a retrospective pricing
system, any new technology that is cost
increasing, even if more effective. HMOs
have been found to have lower costs per
patient year than do nonmembers whose
insurance was based on retrospective
costs, largely attributable to a 30 percent
lower rate of hospitalization (Harold Luft
1981); but the rate of introduction of new
technologies does not appear to differ,
at least as that is reflected in rates of
change of per capita costs. The growth
rate in total costs per person (including
out-of-pocket costs) in the 1960s and
1970s appears to have been about the
same (Newhouse et al. 1985) or “only
slightly lower” (Luft 1980) for persons in,
and those not in, HMOs after making
some adjustments for selection bias.

The longer-term effects of PPS and
HMOs on the R & D sector are more
difficult to discern. There has been no
formal modeling of the long-run effects
on technical change of alternative pay-
ment systems for hospitals and physi-
cians. Early literature attempting to ex-
plain the rising level of health care
expenditures did not identify an impor-
tant role for technological change. Subse-
quent literature sometimes directed at-
tention to the effect of technological
change on health care costs (Altman and
Blendon 1979), but that change in “qual-
ity and style of hospital care” was as-
sumed implicitly to be exogenous—cap-
tured econometrically, perhaps, by a
time trend (M. Feldstein 1971).

The rate of diffusion of a number of
existing technologies has been found to
be responsive to insurance-related incen-
tives (Russell 1979; Anthony Romeo,
Judith Wagner, and Robert Lee 1984; Lee
and Donald Waldman 1985; Sloan et al.
1986). There has been little study, how-
ever, of the effects of insurance on the
R & D sector—private, governmental,
and nonprofit—where new technologies
are developed, although the linkage be-

tween the insurance system and incen-
tives for the R & D sector has been noted
(Paul Joskow 1981; Goddeeris 1984a,
1984b; Goddeeris and Weisbrod 1985;
U.S. Congress 1985). The effect of pro-
spective-payment insurance on R & D
is illustrated by experience in the late
1980s with the cochlear implant for
hearing-impaired persons; scientifically
promising research was discontinued as
a consequence of its expected unprofita-
bility, which resulted from application of
the DRG-pricing system. The 3 M Com-
pany, the manufacturer of the first FDA-
approved single-channel cochlear im-
plant model, halted research on a multi-
channel device because of hospitals’
financial disincentives (Nancy Kane and
Paul Manoukian 1989). Similarly, R &
D on assistive communication devices for
speech-impaired persons appears to have
been retarded by the lack of insurance
coverage; Medicare’s payment policy fa-
vors inpatient over outpatient care, and
there was “an administrative decision
that the [communication] devices are not
prosthetic devices needed for the func-
tioning of a malformed body member”
(U.S. Congress, Office of Technology As-
sessment 1984b, p. 30).

The current climate and incentives fac-
ing the R & D sector are not conducive
to the development of costly new tech-
nologies. Another example is the newly
emerging diagnostic procedure known as
PET (positron emission tomography),
“which produces three-dimensional im-
ages that reflect the metabolic and chem-
ical activity of tissue” (see p. 536). PET
is in clinical trial, but General Electric
Company, its developer, “isn’t making
the kind of investment it did to rush CT
(computerized tomography scanners) and
MRI (magnetic resonance imaging de-
vices) to market.” According to a General
Electric official, “The government is very
cautious about approving reimbursement
for PET. In the past, if a technology im-
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proved patient care, it would be ap-
proved. Now it must also be cost-effec-
tive” (Naj 1990, p. B4).

There are some further implications of
the new incentives for hospitals to reduce
costs rather than to increase quality. In
the new era of prospective pricing of hos-
pital services, we are likely to see a diver-
sion of R & D resources away from new
surgical techniques and toward lower-
cost substitutes, frequently pharmaceuti-
cals. Surgical advances can be cost reduc-
ing, especially when they substitute for
other halfway technologies; angioplasty,
for example, substitutes for more costly
coronary bypass graft surgery, and kid-
ney transplantation substitutes for years
of dialysis. When surgical advances sub-
stitute, however, for nontreatment, they
are likely to increase the cost of treating
the specific illness; because life expec-
tancy may increase, though, the effect
on mean annual health care costs per cap-
ita is less clear. Surgery is costly, relative
to nonsurgical interventions, because
it is labor-intensive, “custom” produc-
tion—performed on a single patient; as
such it has limited capacity for taking ad-
vantage of scale economies.?” Increased
use of surgery over the 1972-82 period,
during which retrospective pricing of
hospital services dominated, was the pri-
mary source of rising treatment costs for
patients admitted to a teaching hospital
for acute myocardial infarction, respira-
tory distress syndrome of the newborn,
and other intensive treatments for the
critically ill (Showstack, Mary Stone, and

" Cost reductions are likely to result, however,
from experience—learning-by-doing—which is a
function of total accumulated volume, even if not a
function of the rate of surgery per unit of time. In
a study of six surgical procedures, including coronary
artery bypass and hip replacement, between 1984
and 1986, it was found that mortality declined with
volume for five of the six procedures, but current
cost per case declined with volume for only two of
the procedures. Data covered between 646 and 4,738
hospitals, depending on the procedure (Project Hope
1988).
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Shroeder 1985).28 New surgical interven-
tions are likely to be less attractive in a
cost-containment environment.

By contrast with surgery, research on
those pharmaceuticals that decrease ex-
penditures, relative to those that in-
crease quality but increase expenditures,
is more attractive under prospective pric-
ing. This is because demand patterns by
hospitals (and HMOs) reflect the search
for cost-reducing modes of treatment, in-
cluding substitutes for costly surgical in-
terventions; in particular, the advent of
prospective pricing has increased the ex-
pected profitability of (a) R & D on drugs
than can prevent the onset of costly treat-
ments—vaccines, for example (John
Huston and Weisbrod 1988) and of (b)
R & D on drugs that substitute for sur-
gery—for example, beta-blockers, which
can substitute partially for coronary by-
pass surgery, and cimetidine, which sub-
stitutes for ulcer surgery (John Geweke
and Weisbrod 1982).

Effects of PPS insurance on the phar-
maceutical industry will not, however,
be entirely favorable. Pharmaceuticals
are not always substitutes for surgery;
they are sometimes complements. De-
velopment of a new drug that comple-
ments surgery can increase the efficacy
of surgery and thereby increase the de-
mand for surgery—with major cost
implications. In a cost-containment,
insurance-finance environment, pharma-
ceutical industry R & D faces an incen-
tive to develop drugs that substitute
for surgery rather than enhance its ef-
ficacy.

Organ transplants illustrate the issue.
Liver transplantation, a surgical tech-
nique, is effective today largely because
of a recent technological advance in phar-
maceuticals. The drug, cyclosporine, is

B Much of the medical literature reports findings
for a single hospital. Whether the findings are gener-
alizable to the entire hospital system is not clear.
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crucial, because it suppresses the body’s
immune-system reaction to the trans-
planted organ; yet, unlike earlier immu-
nosuppressant drugs, it does not stop the
body from fighting off infections.

The good news about this technological
breakthrough is that cyclosporine per-
mits people with liver, kidney, and heart
failure to be kept alive, living essentially
normal lives. The bad news is that the
resulting increase in the efficacy of organ
transplant surgery has brought sharp in-
creases in the usage of these very costly
procedures. Only 26 liver transplants
were performed in 1981, and, while in-
creasing to nearly 1,200 by 1987, some
4,000—4,700 persons per year could ben-
efit from the procedure. At a cost of about
$200,000 each, plus annual maintenance
costs, meeting all the medical needs im-
plies an annual cost of $1 billion for this
one procedure (National Organ Trans-
plant Act 1983; Pear 1986, “Cyclosporine
Turns Five” 1988). Heart, kidney, and
other organ transplants suggest many
times this level of potential expenditures
as a consequence of the pharmaceutical
breakthrough. It has also produced polit-
ical pressure to ensure access to this life-
saving technology, regardless of a pa-
tient’s ability to pay—pressure that is still
being suppressed in part by the expedi-
ent of terming the procedures “experi-
mental.” The enormous expenditure po-
tential of technological advances in drugs
is currently highlighted by the drug AZT,
which has been shown to be successful
in prolonging life for patients with AIDS.
The current estimate is that some
600,000 people can benefit from this
drug, which, even with very recent re-
ductions in price and dosage, costs about
$3,000 per year of treatment (Joann Lub-
lin 1990), for a total potential cost of
nearly $2 billion.

Given the current financing environ-
ment, why are cost-increasing drugs such
as AZT, cyclosporine, and TPA being de-
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veloped? Cyclosporine came onto the
market prior to the advent of PPS, and
given the lengthy research and regula-
tory process in pharmaceutical research,
it is reasonably clear that work related
to AZT and TPA was well under way by
the time prospective-type insurance in-
centives became powerful in the 1980s.
Today, the fiscal pressures operating
through Medicare, HMOs, and state
Medicaid “formularies”™—lists of drugs
that will be paid for—are reducing drug
company incentives to develop drugs
for which “high” prices would be re-
quired to make the R & D effort profit-
able.

The form of insurance affects the direc-
tion of R & D not only in terms of quality
relative to cost. It also affects the incen-
tive to search for methods to treat the
ill rather than to prevent their illness.2®
In general, health insurance has primar-
ily covered treatment in hospitals, with
preventive measures having quite lim-
ited coverage. As a result, the R & D
sector has had less incentive to focus ef-
fort on prevention than on treatment,
with the exception, perhaps, of vaccina-
tions, for which government subsidiza-
tion is common. Insofar as preventive
measures are covered by insurance, they
tend to involve technologies that utilize
the “health care sector”—especially phy-
sicians and hospitals—even though other
measures, such as better diet and exer-
cise, might improve health at lower
cost. >0

2 In the long run, the price of private health insur-
ance depends on the state of technology. Even so,
risk-spreading over all the insured may make it pri-
vately profitable for the R & D sector to develop
technologies for which the value (willingness to pay)
is less than the social cost (Goddeeris 1984a, 1984b;
Baumgardner 1989).

¥ Thus, prevention has its halfway technologies,
too (as pointed out by an anonymous referee). For
many forms of prevention, insurance is inappropriate
because there is little uncertainty about the financial
expenditure involved (thanks to Mark Satterthwaite
for noting this).
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I do not intend to imply that a realloca-
tion of resources toward prevention
would necessarily be efficient, given the
existing state of knowledge (Russell 1986,
1987). Indeed, the concept of efficiency
is itself controversial; it certainly can be
defined in terms of either the patient’s
willingness to pay or some measure of
health status, and in either private or so-
cial terms.?! The point is that today’s
state of knowledge about measures for
preventing illness and for treating it re-
flects the historical incentives for R &
D of both types, and those incentives
have been shaped by the insurance sys-
tem.

VI. Effects of Insurance on Choice of
Technology and Quality of Health Care
in the Short Run, with Technology Given

In addition to its potential to influence
R & D, the health insurance incentive
structure also influences the deployment
of existing medical technology, with im-
plications for quality and access to care.
A retrospective, cost-based reward struc-
ture and a prospective reward structure
such as a DRG system and an HMO?>?

31 Aaron and Schwartz (1984) define efficiency in
medical terms but using a Pareto-like approach:
“Medical resources are efficiently used when a given
total expenditure cannot be reallocated to alternative
kinds of care to achieve an improved medical out-
come. . . . . [Thus] it would not be possible to in-
crease total medical benefits by taking some money
away from one service, for example -cancer chemo-
therapy, and spending it on another, say x-ray” (pp.
79, 89). Randall Ellis and Thomas McGuire (1986)
define efficient supply of care as existing when the
physician acts as a perfect agent, weighing a dollar
of hospital profit equally with a dollar of benefit to
the patient.

There are important differences between an
HMO- and a DRG-type payment system—at least
as these operate now. For example, the DRG system
applies currently only to hospital services, while
HMOs cover a wider range of medical services.
HMOs may operate their own hospitals, but they
typically subcontract with independent hospitals for
treatment of HMO members; such subcontracts can
take many forms, and with either retrospective or
prospective pricing.

offer very different incentives for provi-
der choice between increasing quality
and decreasing costs (Michael Morrisey
et al. 1984).

For a given state of technological
knowledge, a prospective-payment in-
surance system provides encouragement,
at the margin, to use production pro-
cesses that reduce cost rather than im-
prove quality. This is particularly so
when quality is affected in dimensions
that are costly for consumers (or regula-
tors or insurers) to observe. The central
point is that in a world of asymmetrically
high information costs to consumers rela-
tive to service providers (e.g., hospitals
and HMOs),? it is harder to detect re-
ductions in quality in some forms than
in others, and the finance system can in-
fluence provider incentives to choose
among input combinations that differ in
the relative importance of effects that are
more and less costly for nonproviders to
monitor.

Every commodity—health care or any-
thing else—can be thought of as a bundle
of attributes that vary in the cost of moni-
toring them as well as in their importance
to buyers. To simplify, consider two
classes of attributes—type I, which is
costless to monitor, and type II, which
is costly to monitor. If consumers re-
spond largely to the observable, type 1
attributes, then sellers will find price to
be essentially independent of quality in
the type II dimensions, and quality in
the latter forms will be low (Weisbrod
1988). Price will be a poor gauge of over-
all quality.

A prospective-payment reward struc-
ture such as a DRG system is a price
control mechanism. It poses the problem
of how to ensure that real prices are not
raised through the expedient of reducing

33 An HMO, which vertically integrates a provider
group with an insurer, reduces the informational
asymmetry between the two, though not between
either of them and consumer-patients or regulators.
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service quality, especially in the type II
dimensions.

The potential effects of price setting
by a governmental agency or private in-
surer when quality is asymmetrically
costly to monitor can be seen by compar-
ing the setting of prices for electricity
and for care in a hospital or nursing
home. A kilowatt-hour of electricity is
far more homogeneous and easier to
monitor than is a day of care (or any num-
ber of other potential measures of output)
in a hospital or nursing home.?> Thus,
regulating price does not pose a serious
risk that quality of output will be compro-
mised in unobservable ways by the regu-
latory process. Because of the more com-
plex attributes of the health care system,
opportunities are greater for providers
to reduce output quality in dimensions
that, being costly to monitor, are difficult
to embody in a performance contract.

The Joint Commission on Accredita-
tion of Health Care Organizations
(JCAH) recognizes implicitly the distinc-
tion between type I and type II charac-
teristics for assessing quality of a hospital.
In his testimony at the 1973 Senate hear-
ings, the executive director of JCAH said
it was concerned with whether a hospital
had the physical environment to permit
high-quality medicine to be provided, for
example, an operative sprinkler system
(a type I attribute)—not with the actual
clinical practices, for example, how care-
fully surgery is performed (a type II attri-

34 Throughout this discussion the role of physicians
as agents for patients has great importance. I assume
that physicians act as imperfect agents, which leaves
patients asymmetrically underinformed.

5 There are other elements of the electric power
regulatory process—for example, the “appropriate”
level of inputs—that involve asymmetric costs. The
literature on the Averch-Johnson effect focuses, in
effect, on the difficulty regulators have in determin-
ing the degree of overcapitalization of public utilities
under rate-of-return regulation (Harvey Averch and
Leland Johnson 1962; William Baumol and Alvin Kle-
vorick 1970).

bute) (Kathleen Lohr, Karl Yordy, and
Samuel Thier 1988).36

I remarked earlier that under a pro-
spective-payment system, financial in-
centives are to cut costs provided quality
does not suffer “too much.”3” There are
consequences, of course, of cutting qual-
ity, and they constrain health care provi-
ders: tort law liability for medical mal-
practice, loss of patients to competitors
(Albert Hirschman 1970), loss of dona-
tions and volunteer labor, and penalties
for violating regulatory rules (Weisbrod
and Mark Schlesinger 1986), professional
ethics codes, and, in the case of HMOs,
possibly greater costs of treating mem-
ber-patients in the future.®® Thus, the
financial incentive to reduce costs by cut-
ting quality is presumably equated at the
margin with the effects of reduced quality
on these revenue and cost variables (Rob-
ert Woodward and Frederick Warren-
Boulton 1984; Ellis and McGuire 1986).3°
Little is known about the quantitative im-
portance of each of these constraints, but
because of them, a prospective-payment
price control system implicitly encour-
ages health care providers to cut resource
use in the type II dimensions—which
would minimize revenue losses and other

% John Porterfield, the JCAH executive director,
reportedly said that a hospital reviewer would ob-
serve whether the hospital’s sprinkler system worked
and whether certain medical committees functioned
and kept adequate records, but if a surgeon on the
staff decided that good quality care required taking
out the appendix of all blue-eyed males over age
sixteen, that was none of the JCAH reviewers™ busi-
ness.

5" Morrisey et al. (1984) model the effects on qual-
ity of care in a hospital confronted by downward price
pressure.

3 For HMOs the latter effect is attenuated by the
uncertainty that the person will remain a member.

Because HMOs involve a prospective payment
to cover all “needed” care for the stipulated period,
the incentives facing HMOs are analytically very sim-
ilar to those facing hospitals under DRG pricing;
thus, in general, propositions in this section referring
30 hospitals will also apply to HMOs, mutatis mutan-

is.
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penalties—not in ways that would be so-
cially efficient.*°

Consumer-patients and donors cannot
respond to changes in quality they cannot
observe. Thus, given the imperfections
in agency relationships (Ellis and
McGuire 1986), the shift to a DRG-type
prospective-payment insurance system
can be expected to cause reductions in
quality in precisely those forms that are
difficult for insurers to monitor (Weis-
brod 1989). This prediction requires test-
ing, which needs to recognize that in a
competitive market there can be simulta-
neous decreases in type II dimensions
of quality and increases in type I dimen-
sions. For example, increased “quality”
in easily observed forms such as hospital
candlelight dinners for maternity pa-
tients and spouses can attract patients to
a hospital, and free dental or eye check-
ups can attract members to an HMO,
even while quality of medical care is be-
ing reduced in more subtle, hard-to-de-
tect forms (Weisbrod 1988, chs. 2, 3, 8).

The reuse of “disposable” items by
hospitals illustrates the potential for cut-
ting quality in ways that are difficult for
consumers to monitor, and an effect of
prospective pricing on the choice of pro-
duction technology. Until the late 1940s,
hospitals reused most medical devices;
tubing, syringes, needles, and so on were
made to be used, sterilized, and used
again. When the new technology of dis-
posables was introduced after World War
II, it was quickly adopted by a health
care finance system that encouraged the
greater convenience and safety of dispos-
ables and deemphasized the cost conse-
quences. The expanding system of retro-
spective-pay  health insurance that
covered all “reasonable” hospital costs
spurred both the development and the

%0 This is analogous to “skimming” and “creaming”
of program participants.
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adoption of disposable items along with
any other technology that was arguably
quality enhancing.

Today, with the shift to prospective
pricing, sterilization and reuse is return-
ing. This change may or may not be effi-
cient—allocatively or medically. What is
striking is that hospitals are reusing items
that are labeled by the manufacturers for
“one-time-use only” (Alan Otten 1984).
Even “disposable” filters for kidney dial-
ysis machines are being reprocessed and
reused (U.S. Congress, Office of Tech-
nology Assessment 1984a).

These practices reduce hospital costs.
They may have no effect on revenues,
for they are difficult for consumers (but
presumably not their physician-agents)
to observe. Thus, the financial conse-
quences are relatively unambiguous. At
the same time, the effect on health risks
of reusing disposables is not currently
known (Flora Chu et al. 1986; National
Center for Health Services Research and
Health Care Technology 1986). While
the safety debate proceeds, the dispute
is being resolved in favor of the cost-
reducing technology. This is in sharp con-
trast to the situation in the 1950s, when
the incentive structure was reversed; at
that time, single-use disposables re-
placed the prior use-sterilize-reuse tech-
nology despite the absence of strong evi-
dence of favorable health effects.

In general, the switch to prospective
payment can be expected to bring
changes in the technology of health care
of just that type: they have clearly favor-
able effects on costs, but subtle or uncer-
tain, yet presumptively nonpositive, ef-
fects on the quality of care. I say “pre-
sumptively” nonpositive because, given
the state of technical knowledge, any
change in resource use that is made after
a change in incentives could have been
made before; disposables could have
been reused earlier.
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Another quality-related dimension of
hospital behavior likely to be affected by
a shift to prospective pricing for hospitals
is the length of a patient’s stay. Con-
fronted, under a DRG-pricing system,
by a fixed price for treating each patient,
hospitals have a financial incentive to dis-
charge patients earlier (Judith Lave et
al. 1988). Even if they do so, however,
it is difficult for a patient to determine
whether he or she has been discharged
“quicker but sicker” (John Heinz 1986).
Here, once again, a crucial question is
how well asymmetrically underinformed
patients are represented by physician-
agents.

A reduction in use of hospital inputs
is not necessarily inefficient in economic
or medical terms; the cost saving may
exceed the loss in benefits (although valu-
ing the benefits is difficult), and in some
situations there might be no medical ben-
efits at all from, say, a longer hospital
stay. Neither, though, is a reduction in
inputs necessarily efficient. Input substi-
tutions and cost reductions that may re-
sult from the shift from cost-based to pro-
spective insurance cannot be assumed to
be efficient or inefficient in a world of
asymmetrically underinformed patient-
consumers who confront prices that often
bear little relationship to real marginal
costs. Public policy, if it is to increase
allocative efficiency, clearly demands un-
derstanding of the effects of pricing and
other interventions on both quality and
cost, not simply on costs. In particular,
there should be attention to the tendency
of a prospective payment insurance-pric-
ing system to cause input substitutions
that overvalue reductions in easily ob-
served expenditures and undervalue re-
ductions in quality that are more costly
to observe.

The response of the health care sector
to financial incentives may not be the
same for its various institutional ele-
ments—private enterprise, governmen-

tal, and private nonprofit. In the hospital
industry, 65 percent of all short-term
beds are in private nonprofit hospitals,
26 percent in governmental. Thirty per-
cent of nursing home beds are in non-
profit (22 percent) or government facilities
(8 percent). Of kidney dialysis centers,
48 percent are nonprofit and an addi-
tional 12 percent are governmental
(Weisbrod 1988). The key question is this:
In response to a public policy shift from
cost-based to prospective payment to
providers, is there a different response—
quantitatively or qualitatively—depend-
ing on the institutional ownership mix
of the industry.*! Confronted by the in-
centives that prospective payment pro-
vides to discharge patients earlier and
to engage in other forms of quality-shav-
ing actions in the type II dimensions,
do for-profit, nonprofit, and governmen-
tal organizations respond differently?42
Does institutional form matter?

Finding the answers to these questions
requires modeling the behavior of each
form of organization and the process of
competition among them. There has
been some attention to the conditions of
equilibrium in institutionally mixed in-
dustries (Schiff 1986; Theodore Marmor,
Mark Schlesinger, and R. W. Smithey
1986; Charles Phelps and Itai Sened
1989), but strong conclusions have not
been reached.

Economic behavior may differ across
ownership forms because of differences
in objective functions, constraints, or

41 A related issue is how competition among organi-
zations of various ownership types affects long-run
equilibrium, and whether one form of institution can
be expected to drive out the others (Jerald Schiff
and Weisbrod 1987).

2 Whether earlier discharge of a hospital patient
is a type I or type II attribute is debatable. I regard
it as type II. While the length of stay for any patient
is easily observed, what is difficult for the patient
to observe is whether the length of stay was lower
than it would have been if the physician and hospital
were not responding to the altered financial incentive
of PPS.



Weisbrod: The Health Care Quadrilemma

both. Profit maximization is typically as-
sumed for the private enterprise com-
ponents of the health care sector, but a
variety of objective functions have been
suggested for the nonprofit sector (New-
house 1970; Karen Davis 1973; Pauly and
Michael Redisch 1973; Estelle James
1983; Dennis Young 1983), as have vari-
ous constraints on the distribution of
profit*> and access to public subsidies
and private donations of money and time
(Hansmann 1980; Susan Rose-Acker-
man 1982; David Easley and Maureen
O’Hara 1983; Alphonse Holtmann 1983;
Charles Clotfelter 1985; Richard Stein-
berg 1986; Weisbrod and Nestor Domin-
guez 1986).44

DRG pricing provides the same finan-
cial incentive for all hospitals to discharge
patients earlier than would a retro-
spective pricing system, but because of
differences in objective functions and
constraints, the behavioral responses
may differ among institutional forms.
There have been studies, for example,
of the effect of prospective payment on

43 Nonprofit organizations are not legally restricted
from engaging in profitable activities; they are, how-
ever, restricted in what they may do with any profits.
Little explicit attention has been devoted, however,
to the enforceability of this constraint (Weisbrod
1988). This is relevant to the “managerial discretion”
models of Oliver Williamson (1967), Armen Alchian
and Harold Demsetz (1972), and Jean-Luc Migué
and Gérard Bélanger (1974).

4 All organizations, regardless of ownership, con-
front the same technological constraints, but they
face different financial constraints in such forms as
nonprofits’ exemptions from property and sales taxes,
and eligibility for postal subsidies. Charitable contri-
butions of time and money to a nonprofit hospital
(but not to a proprietary) might respond positively
to the amount of unprofitable services it provides
to low-income, uninsured, or other “deserving” per-
sons. The relationship between donations to non-
profit organizations and the tax and expenditure be-
havior of government—the “crowding out” effect—
has also received attention in the public finance liter-
ature. At the theoretic level see Peter Warr 1982;
Russell Roberts 1984; Theodore Bergstrom, Lau-
rence Blume, and Harold Varian 1986; James An-
dreoni 1988; for empirical studies see Burton Abrams
and Mark Schmitz 1978, 1984; Schiff 1985.
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the condition, at discharge, of elderly pa-
tients with hip fractures (Robert Palmer
et al. 1989; John Fitzgerald, Patricia
Moore, and Robert Dittus 1988) in two
nonprofit hospitals, but they have not ex-
amined differences across ownership
forms.*°

More generally, neither theory nor
empirical tests have resolved the ques-
tion of whether there are systematic dif-
ferences among institutional forms.
Econometric evidence, while mixed, is
growing that when for-profit, nonprofit,
and governmental organizations coexist
in a given industry—as they do in hospi-
tals and nursing homes, for example—
they do behave differently. Differences
have been examined in four principal di-
mensions: (a) access to care, as reflected
by admission of uninsured patients—that
is, provision of “uncompensated” care—
and the use of waiting lists rather than
prices, (b) quality of care, (c) cost effi-
ciency, and (d) extent of opportunistic
behavior toward asymmetrically underin-
formed consumers.

Systematic behavioral differences be-
tween private firms and nonprofit organi-
zations have been found in some studies
(Bradford Gray 1986, which summarizes
a number of studies; Regina Herzlinger
and William Krasker 1987; Lawrence
Lewin, Timothy Eckels, and Linda
Miller 1988; Weisbrod 1988; Thomas Sel-
den 1989), but not in others (Robert
Clark 1980; Sloan and Robert Vraciu
1983; Gary Gaumer 1986). Nonprofit
providers of health care, especially the
church-affiliated nonprofits, appear to
utilize a somewhat greater proportion of
their resources to care for the indigent,

5 Palmer et al. (1989) found no change in ambula-
tion status, comparing patients discharged from one
nonprofit hospital in the several years before and
after the change in price incentives. Fitzgerald et
al. (1988), studying a single “community” hospital
(presumably also a nonprofit), found significantly re-
duced mobility.
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they provide a wider range of services
(and in this sense, higher quality), and
they take less advantage of their informa-
tional advantages over patients.

Neither the underlying theory nor the
available, nonexperimental data, how-
ever, are yet strong enough to justify con-
fident generalizations about differences
in institutional behavior. Measuring
quality of service in a hospital (Stephen
Shortell and Edward Hughes 1988), con-
trolling for differences in patient condi-
tions, and distinguishing care of the in-
digent from “bad debts” associated with
poor management, all remain subjects
for future research, as does any differen-
tial responsiveness to the development
of new technologies.*® There is also a
question of the appropriate estimation
modeling; many econometric efforts to
detect differential behavior across institu-
tional forms may have misspecified their
models, controlling erroneously for vari-
ables such as organization size, which are
endogenous to the choice of institutional
form (Weisbrod and Elizabeth Mauser
1990).

VII. Concluding Remarks

Economists’ concerns about skyrocket-
ing health care expenditures have fo-
cused heavily on insurance and its
encouragement of inefficiently great utili-
zation. Yet it is clear that much of the
growth in health care expenditures dur-
ing the post-World War II period has
resulted not from increased prices for ex-
isting technologies, but from the price
for new technologies. Newly developed
technologies have driven up both costs
of care and the demand for insurance,
while also expanding the range of ser-
vices for which consumers demand insur-

%10 a related study of rapidity of introduction of
new technologies in HMOs relative to fee-for-service
providers, the Rand Corporation health insurance
experiment found an apparently slower rate of intro-
duction in HMOs (Newhouse et al. 1985).

ance. At the same time, expanding insur-
ance coverage, which includes more peo-
ple as well as a growing array of health
care inputs, has provided an increased
incentive to the R & D sector to develop
new technologies, and a growing incen-
tive for subsets of consumers who could
benefit from particular new technologies
to seek a wider definition of what would
be covered by insurance. Both the re-
source costs of health care and our tech-
nical ability to prolong life and enhance
its quality have risen sharply. The inter-
active process involving insurance and R
& D is still evolving. It is increasingly
being influenced by the recent change
in incentives associated with the shift
from retrospective, cost-based insurance
coverage to prospective, exogenously de-
termined pricing.

Although this paper has focused on the
health care sector, the kinds of incentive
effects it has examined are quite general.
As an example of the potential effect of
insurance on incentives facing the R &
D sector, consider another major area
of public policy and expenditure—educa-
tion. Unlike health care, which has been
financed for decades by a retrospective,
cost-based finance system, elementary
and secondary education has been fi-
nanced traditionally through what
amounts to a prospective payment sys-
tem; roughly speaking, state and local
governments have given the schools a
fixed grant per child. This is roughly
analogous to a DRG system with a single
DRG, so that every patient (child) enter-
ing a hospital (school) brings a fixed sum
of revenue to the provider. A school dis-
trict can also be thought of as, like an
HMO, providing “comprehensive” ser-
vices to all “members” (students) in re-
turn for a fixed annual fee. By examining
how the interaction of finance mecha-
nisms and R & D incentives have oper-
ated in the health and education areas,
we can gain insight into what the health
care system would be like today had we
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taken an alternate route for financing it,
as well as how a change in school finance
would be likely to affect the education
system.

Assume that public schools had been
financed differently—in the way hospitals
have been financed until recently: (1)
school revenue was determined through
a retrospective (cost-based) pricing sys-
tem, in which (2) teachers were empow-
ered to decide what resources should
be used (a) to diagnose a particular
child’s educational “needs” and (b) to meet
those needs, and (3) a bill for the cost of
the resources used for each child was
sent to government or a private insurer
and subsequently paid to the school dis-
trict.

Two questions arise: If such a system
had been adopted after World War II
for schools, what would have happened
over the subsequent 40 years to the level
of education expenditures? What would
have happened to the pace of technologi-
cal change in education? The lessons
from health care suggest conjectures: If
schooling had been “insured” on the ba-
sis of retrospective costs, expenditures
would have increased far more rapidly
than they did; and the pace of technologi-
cal innovation in schools would have
been far greater than it was.

Because education actually utilized a
prospective pricing system, while health
care utilized a retrospective pricing sys-
tem, it is interesting to compare the two
programs in terms of expenditure growth
and technological change. First, with re-
spect to expenditures, the share of GNP
devoted to public elementary and sec-
ondary education has changed little over
several decades (in which enrollments
have remained relatively constant); be-
tween 1960 and 1985, for example, years
of virtually identical enrollments—36.7
million and 36.6 million—public school
expenditures increased from 3.03 per-
cent of GNP to 3.42 percent (U.S. Bu-
reau of the Census 1987, tables 186, 190,
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and 698); meanwhile, health care expen-
ditures were rising from 4.6 percent of
GNP to 10.7 percent (U.S. Bureau of the
Census 1975, 1987).

Second, with respect to the pace and
nature of technological change that might
have occurred in education had retro-
spective pricing prevailed, we can do
some informed speculating. To begin, we
can compare—impressionistically—the
technological change that has occurred
in health care and in education. The typi-
cal hospital, for example, is barely com-
parable to its counterpart several decades
ago, with entirely new techniques and
facilities for diagnosis and treatment. The
typical school, however, differs far less
from its post-World War II counterpart,
utilizing similar classrooms, teachers
trained in similar ways, and using in-
structional techniques that, despite some
computerization in recent years, employ
capital-labor ratios that have changed rel-
atively little.

We can predict that if retrospective
reimbursement had prevailed for
schools, the private sector would have
devoted more resources to development
of “improved” educational diagnostic and
learning technologies; had that been the
case, we would probably find now that
education, like health care, had im-
proved dramatically, but that society was
paying a great deal more for it.

Today, the public policy “problems”
in health care and in education are per-
ceived to be sharply different, and in
ways that correspond to the differences
in finance mechanisms (although other
forces are doubtless also at work). In
health care, the central policy focus is
on control of expenditures, quality of care
not being seen generally as a problem.*’
In education, it is the reverse—the policy
focus is on “low” quality of education,

4TProblems of the uninsured are serious, but are
receiving less attention than is the general problem
of cost containment.
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control of school expenditures receiving
relatively less attention.

The ideas presented above are a mix-
ture of solid knowledge, soft knowledge,
and hypotheses requiring testing. In or-
der to expand knowledge about health
care and provide financial access to it,
we need to understand more fully the
dynamic process through which the
health insurance sector, private and pub-
lic, interacts with the R & D sector. This
area offers a rich research agenda with
enormous potential, for the policy impli-
cations extend far beyond health care and
across geographical boundaries.

REFERENCES

AaroN, HENRY J. AND Scuwartz, WiLLiam B. The
painful prescription: Rationing health care. Wash-
ington, DC: Brookings Institution, 1984.

ABRaMS, BURTON A. AND Scumitz, Mark D. “The
‘Crowding-Out’ Effect of Governmental Transfers
on Private Charitable Contributions,” Public
Choice, 1978, 33(1), pp. 29-39.

. “The Crowding-Out Effect of Governmental
Transfers on Private Charitable Contributions:
Cross-Section Evidence,” Nat. Tax J., Dec. 1984,
37(4), pp. 563-68.

AxERLOF, GEORGE. “The Market for ‘Lemons”: Quali-
tative Uncertainty and the Market Mechanism,”
Quart. J. Econ., Aug. 1970, 84(3), pp. 488-500.

ALCHIAN, ARMEN AND DEMsETz, HaroLD. “Produc-
tion, Information Costs, and Economic Organiza-
tion,” Amer. Econ. Rev., Dec. 1972, 62(5), pp.
777-95.

ALTMAN, STUuART H. AND BLENDON, ROBERT. eds.
Medical technology: The culprit behind health care
costs? Washington, DC: U.S. GPO, 1979. DHEW
Publication no. PHS 79-3216.

ANDREONI, JAMESs. “Privately Provided Public Goods
in a Large Economy: The Limits of Altruism,” J.
Public Econ., Feb. 1988, 35(1), pp. 57-73.

Arrow, KENNETH. “Uncertainty and the Welfare
Economics of Medical Care,” Amer. Econ. Rev.,
Dec. 1963. 53(5), pp. 941-73.

AvercH, HARVEY AND JoHnsoN, LELaND. “Behavior
of the Firm under Regulatory Constraint,” Amer.
Econ. Rev., Dec. 1962, 52(5), pp. 1052-69.

BatrisTELLA, ROGER. “Review of The Public/Private
Mix for Health, by GORDON MCLACHLAN AND ALAN
MAYNARD, eds.,” Inquiry, Spring 1984, 21(1), pp.
98-99.

BAUMGARDNER, JaMEs R. “Forms of Insurance and
the Pattern of Aggregate Technical Change in
Medical Care.” Working Paper, Duke U. Dept.
of Economics, 1989.

BaumoL, WiLLiaMm J. anD KLEvVORICK, ALvIN K. “In-
put Choices and Rate-of-Return Regulation: An

Overview of the Discussion,” Bell Yearbook 1. NY
and London: Praeger, 1970, pp. 162-90.

BeErGsTROM, THEODORE; BLUME, LAURENCE AND
Varian, HaroLp. “On the Private Provision of
Public Goods,” J. Public Econ., Feb. 1986, 29(1),
pp. 25-49.

BoBeN, PauL. “Modeling the Shift from Retro-
spective to Prospective Pricing of Health Care.”
Discussion paper, U. of Wisconsin—Madison, Cen-
ter for Health Economics and Law, 1989.

CuerNICcK, Howarp A.; HoLMER, MAaRTIN R. AND
WEINBERG, DanieL H. “Tax Policy Toward Health
Insurance and the Demand for Medical Services,”
J. Health Econ., Mar. 1987, 6(1), pp. 1-25.

CHu, FLora ET aL. “Reuse and Reprocessing of Dis-
posable Medical Devices: Legal Liability Issues,”
J. Health Care Technology, Summer 1986, 3(1),
pp. 5-12.

CLarx, RoBerT C. “Does the Nonprofit Form Fit
the Hospital Industry?” Harvard Law Review, May
1980, 93(7), pp. 1416-89.

CLEETON, DaviD; GoEPFRICH, VALY T. AND WEIs-
BrOD, BurtOoN A. “The Consumer Price Index for
Prescription Drugs: Dealing with Technological
Change.” Working Paper, Northwestern U., Cen-
ter for Urban Affairs and Policy Research, 1990.

CrotreLter, CHARLEs T. Federal tax policy and
charitable giving. Chicago: U. of Chicago Press,
1985.

CROMWELL, JERRY AND MITCHELL, JANET B. “Physi-
cian-Induced Demand for Surgery,” J. Health
Econ., Dec. 1986, 5(4), pp. 293-313.

Cyclosporine Turns Five,” Science, Oct. 14, 1988,
242(4876), p. 198.

Danzon, Patricia M. Medical malpractice. Cam-
bridge: Harvard U. Press, 1985.

Davis, Karen. “Theories of Hospital Inflation: Some
Empirical Evidence,” J. Human Res. Spring 1973,
8(2), pp. 181-201.

EasLEY, Davip aAND O’Hara, MAUREEN. “The Eco-
nomic Role of the Nonprofit Firm,” Bell J. Econ.,
Autumn 1983, 14(2), pp. 531-38.

“Elective Surgery: Cut it Out,” Science News, Jan.
6, 1979, 115(1), p. 9.

ELLis, RanpaLL P. AND McGuirg, THoMAs G. “Pro-
vider Behavior Under Prospective Reimburse-
ment,” J. Health Econ., June 1986, 5(2), pp. 129-
51.

Evans, Rosert G. “Supplier-Induced Demand:
Some Empirical Evidence and Implications,” in
The economics of health and medical care. Ed.:
Mark Percman. London: Macmillan, 1974, pp.
162-73.

FeELDSTEIN, MaRrTIN S. “Hospital Cost Inflation: A
Study of Nonprofit Dynamics,” Amer. Econ. Rev.,
Dec. 1971, 61(5), pp. 853-72.

FELDSTEIN, MARTIN S. AND ALLISON, EL1ZABETH. “Tax
Subsidies of Private Health Insurance,” in The eco-
nomics of federal subsidy programs. Part 8. Papers
submitted to the Subcommittee on Priorities and
Economy in Government, Joint Economic Com-
mittee, 93rd Congress, 2nd session, July 1974.

FELDSTEIN, MARTIN S. AND FRIEDMAN, BERNARD.
“Tax Subsidies, the Rational Demand for Insur-



Weisbrod: The Health Care Quadrilemma 549

ance, and the Health Care Crisis,” J. Public Econ.,
Apr. 1977, 7(2), pp. 155-T8.

FELDSTEIN, PauL J. The politics of health legislation:
An economic perspective. Ann Arbor, MI: Health
Administration Press, 1988.

FitzGERALD, JOoHN F.; MOORE, PaTricIA S. AND Dit-
Tus, RoBERT S. “The Care of Elderly Patients with
Hip Fracture: Changes Since Implementation of
the Prospective Payment System,” New England
J. Medicine, Nov. 24, 1988, 319(21), pp. 1392-97.

Frencu, Howarp W. “Tiny Miracles Become Huge
Public Health Problem,” New York Times, Feb.
19, 1989, pp. 1, 22.

Fucus, Victor R. The health economy. Cambridge:
Harvard U. Press, 1986.

GarG, Monan L.; GLIEBE, WERNER A. aAND ELkHA-
T1B, MouNIR B. “The Extent of Defensive Medi-
cine: Some Empirical Evidence,” Legal Aspects
of Medical Practice, Feb. 1978, 6(1), pp. 25-
29.

GAUMER, Gary L. “Medicare Patient Outcomes and
Hospital Organizational Mission,” in For-profit en-
terprise in health care. Ed.: BapForp H. Gray.
Washington, DC: National Academy Press, 1986,
pp. 354-74.

GEWEKE, Joun AND WEIsBrROD, BurTON A. “Clinical
Evaluation vs Economic Evaluation—The Case of
a New Drug,” Medical Care, Aug. 1982, 20(8),
pp. 821-30.

Goppekeris, Joun H. “Insurance and Incentives for
Innovation in Medical Care,” Southern Econ. J.
Oct. 1984a, 51(2), pp. 530-39.

. “Medical Insurance, Technological Change,

and Welfare,” Econ. Inquiry, Jan. 1984b, 22(1),

pp. 56-67.

. “Economic Forces on Hospital Technology:
Lessons from the U.S. Experience,” International
J. Technology Assessment in Health Care, 1987,
3(2), pp. 223-40.

Gopbpekgris, Joun H. anpD WEeissrop, BurtoN A.
“What We Don’t Know About Why Health Care
Expenditures Have Soared: Interaction of Insur-
ance and Technology,” Mount Sinai J. Medicine,
Nov. 1985, 52(9), pp. 685-91.

Gray, Brabrorp, H. ed. For-profit enterprise in
health care. Washington, DC: National Academy
of Science Press, 1986.

Hansmann, HEnkry. “The Role of Non-profit Enter-
prise,” Yale Law J., Apr. 1980, 89(5), pp. 835-
901.

Heinz, Joun. “The Effects of DRG’s on Patients,”
Business and Health, July/Aug. 1986, 3(8), pp. 17—
20.

HEeRzZLINGER, REGINA AND KRaskER, WiLLiaMm “Who
Profits from Nonprofits,” Harvard Bus. Rev., Jan/
Feb. 1987, 65(1), pp. 93-106.

Hirscuman, ALBert O. Exit, voice, and loyalty.
Cambridge: Harvard U. Press, 1970.

Hocan, C. Urban and rural hospital costs: 1981—
85. DHHS Publication (PHS) 88-3419 (Apr. 1988),
Hospital Studies Program Research Note 12, Na-
tional Center for Health Services Research and
Health Care Technology Assessment. Rockville,
MD: Public Health Service, 1988.

Hovrtmann, ALpnonse G. “A Theory of Non-Profit
Firms,” Economica, Nov. 1983, 50(200), pp. 439
49.

Hupis, Jan. “The Organ Game,” Health, Oct. 1986,
18(10), pp. 61661,

Huston, Joun anp WEIsBROD, BurToN A. “Benefits
and Costs of Human Vaccines.” Working Paper,
U. of Wisconsin—-Madison, Center for Health Eco-
nomics and Law, 1988.

James, EsteLLe. “How Nonprofits Grow: A Model,”
J. Policy Anal. Manage., Spring 1983, 2(3), pp.
350-65.

Joskow, PauL. Controlling hospital costs: The role
of government regulation. Cambridge: MIT Press,
1981.

KaNE, Nancy M. anp Manoukian, Paur D. “The
Effect of the Medicare Prospective Payment Sys-
tem on the Adoption of New Technology: The Case
of Cochlear Implants,” New England J. Medicine,
Nov. 16, 1989, 321(20), pp. 1378-83.

KiewnrFiELD, N. R. “Companies in Search of Bionic
Man,” New York Times, Nov. 20, 1983, sect. 3,
pp. 1, 26-27.

LACRONIQUE, JEAN F. AND SANDIER, StMoONE. “Tech-
nological Innovation: Cause or Effect of Increasing
Health Expenditures,” in Innovation in health pol-
icy and service delivery. Ed.: CHRISTA ALTENSTET-
TER. Cambridge: Oelgeschlaher, Gunn & Hain,
1981, pp. 87-105.

Lavg, JupitH R. ET L. “The Early Effects of Medi-
‘care’s Prospective Payment System on Psychi-
atry,” Inquiry, Fall 1988, 25(3), pp. 354-63.

Lee, RoBert H. AND WaLpbman, DonaLp M. “The
Diffusion of Innovations in Hospitals,”]. Health
Econ., Dec. 1985, 4(4), pp. 373-80.

Letsch, Suzanne, W.; Levir, Katnerine R. AND
WaLpo, Danier R. “National Health Expendi-
tures, 1987,” Health Care Financing Review, Win-
ter 1988, 10(2), pp. 109-22.

LeEwin, Lawgrence S.; Eckers, Timoruy J. AND
MiLLer, Linpa B. “Setting the Record Straight:
The Provision of Uncompensated Care by Not-for-
Profit Hospitals,” New England J. Medicine, May
5, 1988, 318(18), pp. 1212-15.

Lonr, KatnrLeeN N.; Yorpy, KarL D. aND THIER,
SamuEeL O. “Current Issues in Quality of Care,”
Health Affairs, Spring 1988, 7(1), pp. 5-18.

LusLiN, Joann S. “FDA Lets Wellcome Cut Dosage
of Drug for AIDS, Easing Pressure for Price Cut,”
Wall Street Journal, Jan. 17, 1990, p. B2.

Lurt, HaroLD S. “Trends in Medical Care Costs:
Do HMOs Lower the Rate of Growth?” Medical
Care, Jan. 1980, 18(1), pp. 1-16.

. Health maintenance organizations: Dimen-
sions of performance. NY: John Wiley & Sons,
1981.

MANNING, WILLARD G. ET AL. “Health Insurance and
the Demand for Medical Care: Evidence from a
Randomized Experiment,” Amer. Econ. Rev., Jun.
1987, 77(3), pp. 251-77.

MarRMOR, THEODORE; SCHLESINGER, MARK AND
Smrtuey, R. W. “A New Look at Nonprofits:
Health Care Policy in a Competitive Age,” Yale
J. Regulation, Spring 1986, 3(1), pp. 313-49.



550

MiGukg, Jean-Luc anp BELANGER, GERARD. “Toward
a General Theory of Managerial Discretion,” Pub-
lic Choice, Spring 1974, 17(4), pp. 27-47.

MitcHELL, BRIDGER M. anD Puerps, CHARLEs E.
“National Health Insurance: Some Costs and Ef-
fects of Mandated Employee Coverage,” J. Polit.
Econ., June 1976, 84(3), pp. 553-71.

MitcHELL, BRIDGER M. anD VocGerL, RonaLp J.
“Health and Taxes: An Assessment of the Medical
Deduction,” Southern Econ. J., Apr. 1975, 41(4),
pp. 660-72.

Morrisey, MICHAEL A., ET aL. “Hospital Rate Re-
view: A Theory and an Empirical Review,” J.
Health Econ., Apr. 1984, 3(1), pp. 25-47.

Mossin, Jan. “Aspects of Rational Insurance Purchas-
ing,” J. Polit. Econ., July/Aug. 1968, 76(4), pp.
553-68.

NaJ, AmaL KuMar. “Diagnostic Equipment Field in
Squeeze,” Wall Street Journal, Sept. 6, 1990, pp.
Bl, B4.

NaTioNAL CENTER FOR HEALTH SERVICES RESEARCH
anD HearLtn Care TEcunoLoGy. The reuse of he-
modialysis devices labeled “For Single Use Only.”
Washington, DC: National Center for Health
Services Research and Health Care Technology,
1986.

. “New Technologies Result in Increased Phy-
sician Services and Costs,” Research Activities,
Washington, DC: National Center for Health Ser-
vices Research and Health Care Technology, July
1988.

National Organ Transplant Act. Hearings before the
Subcommittee on Health and the Environment,
July 29, Oct. 17, 31, 1983. Washington, DC: U.S.
GPO, 1983.

Nazario, Sonia L. “Infertility Insurance Gains Back-
ing,” Wall Street Journal, Dec. 5, 1989, pp. Bl,
B5.

NEeLsoN, Ricaarp R. “Issues and Suggestions for the
Study of Industrial Organizations in a Regime of
Rapid Technical Change,” in Policy issues and re-
search opportunities in industrial organization.
Ed.: Victor R. Fucus. NY: National Bureau of
Economics Research and Columbia U. Press, 1972.

NEwnousk, JosepH. “Toward a Theory of Nonprofit
Institutions: An Economic Model of a Hospital,”
Amer. Econ. Rev., Mar. 1970, 60(1), pp. 64-75.

. “Erosion of the Medical Marketplace,” Ad-
vances in Health Economics and Health Services
Research, 1981, 2, pp. 1-34.

_____. “Has the Erosion of the Medical Marketplace
Ended?” J. Health, Politics, Policy, and Law, Sum-
mer 1988, 13(2), pp. 263-79.

NEWwWHOUSE, Josepu P. ET aL. “Are Fee-for-Service
Costs Increasing Faster Than HMO Costs?” Medi-
cal Care, Aug. 1985, 23(8), pp. 960-66.

ORrGaNIzATION FOR ECONOMIC CO-OPERATION AND DE-
VELOPMENT. Health Care Systems in Transition.
Paris: OECD, 1990.

OtTEN, ALaN L. “Reuse of Devices by Hospitals and
Doctors Stirs Debate Over Cost Savings and
Safety,” Wall Street Journal, Sept. 14, 1984, p.
27.

PaLMER, RoBERT M. ET aL. “The Impact of the Pro-

Journal of Economic Literature, Vol. XXIX (June 1991)

spective Payment System on the Treatment of Hip
Fractures in the Elderly,” Archives of Internal
Medicine, Oct. 1989, 149(10), pp. 2237—41.

PauLy, Mark V. “Overinsurance and Public Provi-
sion of Insurance: The Roles of Moral Hazard and
Adverse Selection,” Quart. J. Econ., Feb. 1974,
88(1), pp. 44-62.

. “What Is Unnecessary Surgery?” Millbank

Memorial Fund Quarterly, Winter 1979, 57(1), pp.

95-117.

. “Taxation, Health Insurance, and Market
Failure in the Medical Economy,” J. Econ. Lit.,
June 1986, 24(2), pp. 629-75.

PauLy, Magrk V. anp Repisch, MicuaeL. “The Not-
For-Profit Hospital as a Physicians” Cooperative,”
Amer. Econ. Rev., Mar. 1973, 63(1), pp. 87-
100.

PeaRr, RoBerT. “Federal Payment for Transplants for
Poor Studied,” New York Times, May 18, 1986,
sect. 1, p. 1, 31.

PuEeLPs, CHARLES E. anND SENED, ITaL “Market Equi-
libria with Not-For-Profit Firms.” Working Paper
191, U. of Rochester, Dept. of Political Science,
June 1989.

Project Hope. Trends in the Concentration of Six
Surgical Procedures Under PPS and Their Implica-
tions for Patient Mortality and Medicare Costs.
Chevy Chase, MD: Project Hope, Center for
Health Affairs, 1988.

ReinuarDT, UWE. “The Theory of Physician-Induced
Demand: Reflections After a Decade,” J. Health
Econ., June 1985, 4(2), pp. 187-93.

Report of the President’s Biomedical Research Panel.
Washington, DC: U.S. GPO, 1976.

Rerric, Ricuarp A. “The Politics of Health Cost
Containment: End-Stage Renal Disease,” Bulletin
of the New York Academy of Medicine, Jan./Feb.
1980, 56(1), pp. 115-38. :

RetTIG, RicHaARD A. AND Magks, ELLEN. The federal
government and social planning for end-stage renal
disease: Past, present, and future. Santa Monica,
CA: Rand Corporation, 1983.

Roserts, RusseLL D. “A Positive Model of Private
Charity and Public Transfers,” J. Polit. Econ., Feb.
1984, 92(1), pp. 136-48.

RoMEO, ANTHONY A.; WAGNER, JupiTh L. AND LEE,
Rosert H. “Prospective Reimbursement and the
Diffusion of New Technologies in Hospitals, J.
Health Econ., Apr. 1984, 3(1), pp. 1-24.

Rose-ACKERMAN, Susan. “Charitable Giving and ‘Ex-
cessive’ Fundraising,” Quart. J. Econ., May 1982,
97(2), pp. 193-212.

RossITER, Lours F. aND WILENsKY, GaIL R. “Identifi-
cation of Physician-Induced Demand,” J. Human
Res., Spring 1984, 19(2), pp. 231-44.

RusseLL, Louise B. Technology in hospitals. Wash-
ington, DC: Brookings Institution, 1979.

. Is prevention better than cure? Washington,
DC: Brookings Institution, 1986.

. Evaluating preventive care: Report on a
workshop. Washington, DC: Brookings Institu-
tion, 1987.

Sawitz, Eric, ET AL. “The Use of In-Hospital Physi-
cian Services for Acute Myocardial Infarction:




Weisbrod: The Health Care Quadrilemma 551

Changes in Volume and Complexity Over Time,”
. American Medical Association, Apr. 1988,
259(16), pp. 2419-22.

Scurrr, JEraLD. “Does Government Spending
Crowd Out Charitable Contributions?” National
Tax J., Dec. 1985, 38(4), 535-46.

. “Nonprofit Behavior in the Long Run.”
Working Paper, Tulane U., Dept. of Economics,
July 1986.

ScHIFF, JERALD AND WEIsBROD, BUurTON A. “Compe-
tition Between For-Profit and Nonprofit Organiza-
tions.” Working Paper, U. of Wisconsin—Madison,
Dept. of Economics, Dec. 1987.

ScurrrFMmaN, James R, “Debate Grows Over Clinics
Pushing Costly PET Scans,” Wall Street Journal,
Apr. 3, 1989, p. BI.

SELDEN, THoMmAs M. “Does Institutional Form Mat-
ter? Economic Behavior in the Inpatient Mental
Health Care Industry.” Research Paper 6, U. of
Wisconsin—-Madison, Mental Health Research
Center, July 1989.

SHORTELL, STEPHEN M. anNnD Hucnes, Epwarbp
F. X. “The Effects of Regulation, Competition, and
Ownership on Mortality Rates Among Hospital In-
patients,” New England J. Medicine, Apr. 28,
1988, 318(17), pp. 1100-06.

SHOWSTACK, JONATHAN A.; SHROEDER, STEPHEN A.
AND Matsumoto, MicHakeL F. “Changes in the Use
of Medical Technologies, 1972-1977: A Study of
10 Inpatient Diagnoses,” New England J. Medi-
cine, Mar. 25, 1982, 306(12), pp. 706-12.

SHOWSTACK, JONATHAN A.; STONE, MARY HUGHES AND
SHROEDER, STEVEN A. “The Role of Changing Clin-
ical Practices in the Rising Costs of Hospital Care,”
New England ]J. Medicine, Nov. 7, 1985, 313(19),
pp. 1201-07.

SLoaN, FRaNk A.; MORRISEY, MICHAEL A. AND VAL-
vONa, Josepn. “Medicare Prospective Payment
and the Use of Medical Technologies in Hospi-
tals,” Medical Care, Sept. 1988, 26(9), pp. 837-
53.

SLoaN, Frank A. ET aL. “Diffusion of Surgical Tech-
nology: An Exploratory Study,” J. Health Econ.,
Mar. 1986, 5(1), pp. 31-62.

SLoaN, Frank A. aND Vraciu, RoBert A. “Investor-
Owned and Not-For-Profit Hospitals: Addressing
Some Issues,” Health Affairs, Spring 1983, 2(1),
pp. 25-37.

StaNO, Miron. “A Clarification of Theories and Evi-
dence on Supplier-Induced Demand for Physician
Services,” J. Human Res., Fall 1987, 22(4), pp.
611-20.

STEINBERG, RicHARrD. “Should Donors Care about
Fundraising?” in The economics of nonprofit insti-
tutions. Ed.: Susan Rose-Ackerman. NY: Oxford
U. Press, 1986, pp. 347-64.

STEVENS, RosEmaRy. In sickness and in wealth: Amer-
ican hospitals in the twentieth century. NY: Basic
Books, 1989.

TavLor, Amy K. aND WiLENsKY, GaIL R. “The Effect
of Tax Policies on Expenditures for Private Health
Insurance,” in Market reforms in health care. Ed.:
Jack A. Mever. Washington, DC: American En-
terprise Institute, 1983, pp. 163-84.

Tuomas, Lewis. The lives of a cell. NY: Bantam
Books, 1975.

Trrmuss, Ricuarp M. The gift relationship: From
human blood to social policy. NY: Pantheon Books,
1971.

U.S. Bureau or THE CENsus. Statistical Abstract
of the United States, 1975. Washington, DC: U.S.
GPO. 1975.

. Statistical Abstract of the United States,

1979. Washington, DC: U.S. GPO, 1979.

. Statistical Abstract of the United States,

1987. Washington, DC: U.S. GPO, 1987.

. Statistical Abstract of the United States,
1989. Washington, DC: U.S. GPO, 1989.

U.S. Concress, OrrFicE oF TECHNOLOGY ASSESs-
MENT. The hemodialysis equipment and disposables
industry (Prepared by AnTHONY A. RoMEO). Wash-
ington, DC: U.S. GPO, 1984a.

. Medical technology and costs of the medicare
program. Washington, DC: U.S. GPO. 1984b.

Medicare’s prospective payment system:
Strategies for evaluating cost, quality, and medical
technology. Washington, DC: U.S. GPO, 1985.

. Infertility: Medical and social choices. Wash-
ington, DC: U.S. GPO, 1988.

Wagrg, PETER G. “Pareto Optimal Redistribution and
Private Charity,” J. Public Econ., Oct. 1982, 18(1),
131-38.

WEeisBroD, Burton A. “Costs and Benefits of Medical
Research: The Case of Poliomyelitis, J. Polit.
Econ., May—June 1971, 79(3), pp. 527—44.

. “The Private Nonprofit Sector: Facts in
Search of Theory.” Discussion Paper 501, U. of
Wisconsin—-Madison, Institute for Research on Pov-
erty, 1978.

______. The nonprofit economy. Cambridge: Har-
vard U. Press, 1988.

. “Rewarding Performance That is Hard to
Measure: The Role of Nonprofit Organizations,”
Science, May 5, 1989, 244(4904), pp. 541-46.

WEIsBrOD, BURTON A. AND DOMINGUEZ, NESTOR O.
“Demand for Collective Goods in Private Non-
profit Markets: Can Fundraising Expenditures
Help Overcome Free-Rider Behavior?” J. Public
Econ., June 1986, 30(1), pp. 83-95.

WEIsBROD, BURTON A. AND MAUSER, ELIZABETII.
“Partial vs. Total Effects of Institutional Form:
Disentangling Endogenous from Exogenous Vari-
ables.” Working Paper, Northwestern U., Center
for Urban Affairs and Policy Research, 1990.

WEIsBROD, BURTON A. AND SCHLESINGER, MARK.
“Public, Private, Nonprofit Ownership and the Re-
sponse to Asymmetric Information: The Case of
Nursing Homes,” in The economics of nonprofit
institutions. Ed.: Susan Rose-Ackerman. NY: Ox-
ford U. Press, 1986, pp. 133-51.

WiLeNskY, GaiL. “Technology as Culprit and Bene-
factor.” Paper presented at conference on Health
Care Policy at the College of William and Mary,
Nov. 12-14, 1987.

WILENSKY, GaIL AND RossITER, Louis. “A Re-Exami-
nation of the Use of Physician Services: The Role
of Physician Initiated Demand,” Inquiry, Summer
1983, 20(2), pp. 162-72.




552 Journal of Economic Literature, Vol. XXIX (June 1991)

WiLLIamsoN, OLIVER. The economics of discretionary
behavior. Chicago: Markham Press, 1967.

WoLre, BarBara. “Assessment of the Effect of
Medicare’s PPS on the Demand for V.A. Inpa-
tient Services: An Examination of Externalities
of a Public Policy.” Paper presented at the meet-
ings of the Association for Public Policy and
Management (APPAM), Washington, DC, Nov.
1989.

Woobpwarp, RoBERT S. aND WAaRREN-BouLTON,

Freperick. “Considering the Effects of Financial
Incentives and Professional Ethics on ‘Appropriate’
Medical Care,” J. Health Econ., Dec. 1984, 3(3),
pp. 223-37.

Youna, Dennis. If not for profit, for what? Lexing-
ton, MA: Lexington Books, D. C. Heath, 1983.

ZUCKERMAN, STEPHEN. “Medical Malpractice:
Claims, Legal Costs, and the Practice of Defensive
Medicine,” Health Affairs, Fall 1984, 3(3), pp.
128-33.



