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1. 1ntroduction

D URING THE ROUGHLY FOUR DECADES

since the end of WorId War n, the
heaIth care system in the United States
has experienced historically unprece-
dented change in three dimensions.
First, new technologies have revoIution-
ized the ways in which heaIth care is ca-
pabIe of being practiced. AImost 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 exampIe,
about 10 percent of the 200 Iargest-sell-
ing drugs are new each year; and onIy
25 percent of the 200 top-selling drugs
in 1972 remained in the group 15 years
Iater (David CIeeton, Valy Goepfrich,
and Burton Weisbrod 1990).

Second, the role of health care insur-
ance-private and publie--has expanded
dramatically. By 1980, 82.5 percent of
the U.S. population had sorne health care
insurance, compared with fewer than 10
percent in 1940.1
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

lThroughout the postwar period the expansion 01'
private héalth care insurance has been spurred by
federal tax policy, By making employer-financed
health insurance nontaxable income to employees,
federal policy distorted worker choiee between
health insurance and eash wages. eneouraging exeess
health insurance (~Iartin Feldstein and Elizabeth AI-
lison 1974; Mark Pauly 1974; Bridger ~Iitehell and
Ronald Vogel 1975; Mitehel1 and Charles Phelps
1976; Amv Tavlor and Gail Wilenskv 1983; Howard
Chernick: :\I~rtin Holmer. and D~niel 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 papel' 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 deveIop
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-
ousIy. Thus, this essay should be seen
as a personal interpretation-largeIy 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-

cess to it.2 The following propositions are
set forward: (1) The amount of reSOllrces
going into the R & D process, and its
direction, during sorne 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 heaIth care expenditures is a
by-product of the interaction of the R &
D process with the health care insurance
system.3 1 also examine briefly sorne ef-
fects of altemative 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-
tieso First,. it sometimes involves the
preservation of life, 01', at least, majar
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

20ther effects of heaIth insurance, particularly on
ince.ntives for utilization of health services, have re-
ceived considerable attention. Fór a recent and valu-
able review see Paulv (1986).

3 pther forces also 'affect health care expenditures.
Risihg real income appears to have a positive effect
on demand for health care; an income elasticitv of
+0.2 (or less) has been estimated from the Rand
health insurance experiment (WilIard Mannin~, et
al. 1987). - ....

these two characteristics, "nonmarket"
(govemmental and private nonprofit)
suppliers in the health care sector, espe-
cially among hospitals, nursing homes,
and blood banks, playa large role in in-
fluencing the interaction between insur-
ance and R & D.,j
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 sorne health care redistributively. In
the U.S., private market financing of
health care, by individual s and empIoy-
ers, has been supplemented by govem-
mental resources-particularly through
the Medicare and Medicaid programs-
and to a smalIer 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 Sorne 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.

(Mohan Carg, Wemer Cliehe, and
Mounir Elkhatib 1978; Stephen Zucker-
man 1984; Patricia Danzon 1985}--and
that they perform "unnecessary" sur-
gery5 may 01' may not be valid; they are
plausible, however, only if physicians
are better informed than their patients
(PauIy 1979) and do not act as perfect
agents.6 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 reIa-
tionships with physicians may help to ex-
plain why consumers of health care reIy
upon public and private nonprofit institu-
tions to an unusual degree.
The remainder of the papel' 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 altemative insurance systems
on quality of care, with the state of tech-
nology fixed, and Part VII summarizes
and points up sorne possible generaliza-
tions beyond health care.
Finally, examining these interdepen-

5 A congressional subcommittee estimated that in
197; there were 2 million unnecessary operations,
at a cost of $4 billion and with a loss of 10,000 Iives
("Elective Surgerv: Cut it Out" 1979).
60perationalizi'ng the concepts of "induced" de-

mand, "defensive" medicine, and "unnecessary" sur-
gery-each of which reHects 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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Weisbrod: The Helllth Cllre Quadrilemmadent relationships may help to explain
sorne of the diHerences 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 poliey 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-
Huence 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 essentialIy exoge-
nous to their methods of financing health
care, and their systems of health care fi-
nance are '1150 essentialIy exogenous to
their own R & D activities. Switzerland
for instance, is a mbstantial producer of
health care R & .J (especialIy pharmaceu-
ticals), but:~ > a small consumer; th
Uniteú. .Jm and Japan, althOl,?,.
they are not '.' :'tl elements in thf' B &
D ~ector, are. ¡ut
puts of that sectOr. .."rmOl)
slze and therefore impact ofboth the pr¡.
ducing and consuming elements in the
United States that make it such a fine
subject for study.

JI. .,r 'cent History of Health
Care ted States: Technological
Change alla lile Growth of Insurance

Coverage

One striking aspect of change in the
U.S. health care svstem since World War
II has been the' dramatic increase in
kno\vledge of means for diagnosing and
treating illness. Fifty years ago, physi-
cian:s were Httle more than diagnosti-
cian~, their activities being essentialIy
"limited to identification of ... illness,
the prediction of the likely outcome, and

7FOlr a broader. European. perspective on health
care S)I:'stems.see Organization for Economic Co-op-
eratlOl\ and Development (1990), '_

then the guidance of the patient and his
family while the iUness ran its fuU, natu-
ral course" (Report of the President's
Biomedical Research Panel 1976, appen-
dix A, p. 3). Today, the scope of effeetive
interventions ineludes kidnev dialvsis
organ transplants, polio vaccin'es, art'hro~
scopic surgical techniques, CT scanners,
nuclear magnetic resonators, in vitro fer-
tilization. As recently as a decade ago,
heart and liver transplants were virtualIy
unknown, but their numbers hav~
soared, from 62 and 26 in 1981 to 1,441
and 1,182 in 1987, respectivelv (U.S. Bu-
reau of the Census 1989, tabl~ 166).
At the same time that the technology

of ~ealth care has been changing so dra-
maticalIy. tI system for financing health
care has. been revolutionized. In the
quarter Ct .tury be ween 1950 and 1973
.t1one, the share of health care expendi-

.s 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, £Tom $8.7 billion to
$59.8 billion (current dolIars), gov-
ernment expenditures (Medicare and, to
sorne 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" 01' "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
me~u of only hospital services-perhaps
after a small deductible-and paying
Creimbursing") 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

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 offor-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-
tiento With hospital revenue being a
function of the cost of services provided.
there was little incentive to weigh costs
against patient benefits. Any diagnostic
01' therapeutic resource that had a posi-
tive expected value of benefits was finan-
cially feasible to provide, and even when
there was great uncertaintv about the
probability distribution of benefits from
a n~w, 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.
Sorne 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 oftheir
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 reformo
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. 8 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. Thnt
"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, 01' the par-
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ticular t()rm 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-
eount fuI' growth of health care expendi-
tures, but this explanation would pose
the question of why insurance coverage
would be expanding.9

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

9 Even with constant technology, real costs of
health care could increase if input prices rose--for
example. beca use of increased unionization of hospi-
tal labor, and this could increase the demand lur
insunlnce, ceteris paribus.

ment that is essentially independent of
the actual resource cost it incurs (C. Ho-
gan 1988).10 _

Both HMOs and the DRC system of
pricing hospital services are potentiaIly
revolutionarv in their incentive efIects on
R & D.11 The fact that the principal oh-
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 c1ear and de-
serve more research: Why did the shift
in insurance mechanisms, from retro-
spective to prospective, occur when it
did? Whv did the United States ever start
with ins~rance based on retrospective
and fee-for-service pricing; after aIl, 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
CNP devoted to health care, has be en
growing for decades.

In sorne 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 aIloca-
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

10 The pricing system is not entirely rigid. For exam-
pie. a hospital may collect from Medicare more than
the DRG price for a Iimited number of unusually
hilfh-cost "outliers."

~The DRG system of hospital service pricing ini- .
tially applied only to Medicare patients. It has subse-
que!ltly been expanded, however, through private
arrangements, to a growing number of other patients
who are not covered by the Social Security Medicare
law;

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 aIlocations
(the moral hazard problem). Such model-
ing of the social choice of the insurance
system is in its infancy,

Many of the issues raised aboye 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
11 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?

111. Defintng "Health Care"

Up to this point we have been discuss-
ing the market for "health care" without
defining that market carefuIly. The endo-
geneity of the definition of health care
under insurance contracts has received
sorne attention Gohn Coddeeris 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 healthr 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-
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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 far R & D depends on the
operational definition of health care-
that is, on the boundaries of the insur-
ance contracto Health insurance contracts
do not offer the option of coverage only
far particular subsets of technologies,
such as those already available at a given
point in time (Coddeeris 1984b; Cod-
deeris and Weisbrod 1985; James Baum-
gardner 1989). A reasonable conjecture,
however, is that health care expenditures
today would be substantiaIly 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 sorne 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 careo"12

12 Another example of the need to decide, as a
matter of public policy, how to define operationally
what is heaIth 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
onlv in the past few years, when advances
in ~edical capabilities made such fertili-
zation technicallv feasible. An advance
in medical techn~logy 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),13and by the end of 1989, laws
requiring insurers to cover such "ad-
vanced" treatments for infertility had
been o' .hrl ,el bills had
been dS (Sonia Na-
zario l~b~).

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 '~ether the drug will or will
not 1 1 "health care" for insur-
ance purpo~t. 'use insurance typi-
cally does not cove. perimental" tech-
nologies. For examplt 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-
sibl~ are unquesti~nably valuable to the disabled;
whe'ther their cost should be regarded as health care
expenditures and covered by health care insurance
is auother matter.

13 As of Mav 1988, Arkansas, Hawaii, Maryland,
Massachusetts: and Texas had enacted legislation re-
quiw'ing private insurers to provide sorne coverage
for in vitro fertilization procedures. Delaware Blue
Cmss/Blue Shield began offering coverage volun-
tariIy in response to legislative activity (U.S. Con-
C1l"FUC:'I.': Ia~R)

though conventional hospital-based treat-
ment was covered in traditional fa~hion.

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 valido 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
co~tinue to face incentives that reward
costlv new measures relative to cost-re-
duci~g 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. Effeets of R & D (Teehnologieal
Change) on the Health Care Insuranee

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
te'chnology but also cited the position
that the growth of medical technology
is a primary cause of the quadruplingof
per capita health care costs between 1970
,:¡ncl HlRn. Evpn if thi" rm,,,,,tion O('('l1r"

however-and existing research is far
from conclusive onthe 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
extemality"-Pauly 1986) results in pub-
licpressure on govemment 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 Govem-
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 ofkidney 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. 101The 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 sueh 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.15 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. Qne element is the
set of probabilities of contracting aH 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 rnay
weH face a greater probability of dying from other
causes than do people who have not been victims
of kidnev disease.

15 The' 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 weH as on
longer-run effects on birth nltes. - .
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tact, with the incapacitating eHects of dis-
eases "whose course one is unahle to do
very much ahout." It is technology that
adjusts to disease or postpones death. Ex-
amples inelude organ transplantations
and artificial organs, and treatment of
cancer through surgery, irradiation, and
chemotherapy. The cancer measures are
halfway technologies because thev are di-
rected at "alreadv estahlished' cancer
ce11s, but not at' the mechanisms bv
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 andthen 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 halfWaytechnologies. 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 IHe, but at sub-
stantial cost. The high technology polio

_ ~a.~cines(Sabin and Salk) dramatica11yre-

plants-illustrate several points: (1)
Sorne new technologies increase the ex-
pected health care expenditures lCJrvic-
tims of a given disease, ceteris paribus,
while others decrease it; (2) sorne new
technologies increase the variance of
health care expenditures for victims of a
given disease, ceteris parihus, 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 ¡aUer 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 ofhealth care expenditures
associated with various diseases, rather
than reduced them. Societv has tended
to develop a growing nu~ber of new
technologies that permit higher levels of
health care expenditures.19
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 poorIy understood.
It largely involves reassuring patients,
providing hospitalization and nursing,
but with liule hope; "It iswhat 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 "halfWav tech-

nology." This ineludes dealing, after the

19Treatment of heart attacks is another ilIustration.
One study showed that between 1972 and 1982, treat-
ment of myocardial infarction involving more com-
plex technologies such as cardiac ima~ng, angiogra-
phy, and coronary bypass graft surgery was associated
with a tripling of physician costs per case (Eric Sawitz
et al. 1988).

17 In fact, however, Httle is known systematically
about the amount of health care expenditures associ-
ated with attempts to cope with the debilitating ef-
fects ofliver dysfunction (or other terminal ilInesses),
even when life is not prolonged.

18 Positive income effects associated with rising in-
corrie could also account for an increase in the de-
maód for health care insurance. One might expect,
however, that the ineome elasticity would be nega-
tive, not positive; increased income, ceteris paribus,
woúld increase the person's ability to self-insure (Jan
Mossin 1968).

. other hand, is a technological advance
that has increased both the mean and
the variance of desired individual expen-
ditures conditional on medical neoo. Be-
fore the new technology, a perso~ with
serious liver malfunction, for example,
simply died, with comparatively little
health care expenditure.17 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 typica11y totals
$10,000-$20,000 annually for life (Jan
Hudis 1986). Thus, a healthy person with
sorne probability of developing liver dis:..
ease faced a larger expected financial cost
of treatmen t once the new technology
was developed, and a greater variance
in cost; conditional on remaining healthy,
the person would spend zero on treat-
ment ofhis 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-
carne available. As a result, the develop-
ment of transplant technology increased
private demand for health care insur-
ance, ceteris paribus. This is distinct
rrom 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. 18
These two cases of technological

change--polio vaccines and organ trans-

increases the expected cost of treating a
particular iIlness. It could take forms that
decrease either the aggregate expected
health care cost lor a11i11nesses. or the
variance. Demand for insurance would
also deeline even if a new technology in-
creased the aggregate expected cost of
treatment, if the variance decreased
sufficientlv.16
If we fo~uson treatment of specific dis-

eases, we find that sorne 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, virtua11yeliminated-
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 inelude
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
manv other vaccines, have the effect of
redu'cing 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. Insolar as the
technological changes were cost increasing, the price
of insurance coverage would increase, which would
dimiJlish insurance purchases. In faet, the negative
price effect of an inereasing 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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duced costs associated with polio, virtu-
aIly 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.20
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 halfWaytechnologies 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 liule or no incentive for medi-
cal care providers to avoid costly technol-
ogies that were even marginally effec-
tive.21 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 fuIl or from nontechnology to fuIl,
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

20Vaccines appear to be more cost reducing than
thev are. If vaccination cost is, say, $5 per person,
amI' if the incidence of the disease is one in 40,000,
then the vaccine cost per case prevented is $200,000.
That mav or mav 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 s~ch 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?
Whv, that is, has technological change
in h~alth care be en "expenditure increas-
ing"? Is it more than chance? To begin
examining this issue, we tum to the effect
of various kinds of insurance arrange-
ments on incentives for the R & D sector
to develop altemative types of technolo-
gies. For just as the forms of technologi-
cal change affect the insurance system,
so too does the insurance svstem affect
th~ di;ection and pace of t~chnological
change. Depending on the type of insur-
ance available to consumers, the R & D
sector faces differing incentives to search
fol':cost-reducing, "process" innovations
relative to quality-increasing but cost-in-
créasing, "product" innovations.

V. Effeets of the lnsurance/Finanee
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. .-

22Thomas' 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.

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
a drug. 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
govemment 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, 1 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 políti-
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 leam more
about the way the size and aIlocation 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, altemative insurance/finance
systems wiIl 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 o~ the basis of "costs"
incurred, and "prospective," which pays
sums that are independent of those costs
incurred23-imply profoundly different
incentives for both the development and
diffusion of new technologies.
The claim that hospitals operate ac-

cording to sorne "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

23Arrow (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 oií
a loss, but independent of the magnitude of the
health care costs actuallv incurred. The indemnitv
might take the form of'a fixed dollar payment fo'r
the loss of a limb, or for a given iIlness. If it took
the form of a fixed dollar payment per day ofhospitali-
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-
seU 1979). One "explanation" offered for
the insensitivitv 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 costo Careful
analvsis remains to be done to distinguish
caus~tion from spurious correlation, but
it appears that in the post-World War
II era this signal produced the two results
that could be expected: historicaUy un-
equaled improvements in medical care
technology-drugs, devices, diagnostics,
and so on-and unprecedented growth
in health care expenditures.24

2. 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
alreadv been mentioned as an example
of a high-cost medical innovati0It, made
more likely by retrospective insuranc~.
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 far 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 parto

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-
ríes (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 bom 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). UI-
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 ten s of thou-
sands of dollars per case detected-not
counting the subsequent costs of surgery
or other treatment. The PET sean, 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-
hasbeen argued to be only "slightly" bet-
ter- than the SPECT (single emission
computed tomography) sean, which costs
less -than half (James Schiffman 1989).
Under retrospective,. cost-based financ-

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 altemative 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.25 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 hospital s 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. 26 Thus,

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

26'While hospital revenue is largely exogenous once
the patient is admitted, a hospital can inHuence 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 adrnissions 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 govem-
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 sorne 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 ]oseph 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, DRC 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 runo when location of a hospital is vari-
able. there is additional discretion for nongovern-
mental hospitals to locate in areas that are less likely

-lo generateunprofitable-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 faund 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
19iOs appears to have been about the
same (NewholJse et al. 1985) ór "onlv
slight . ons i~,
and l .H, , cl.uc.naking
sorne 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
0fJ ~echnical change of alternative pay-
ment systems for hospitals and physi-
cians. Early literature attempting to ex-
pIain the rising level of health care
expel ~itllres did not identify an impor-
tant r 'hn"l ;cal change. Subse-
quenc dmes directed at-
tention to the -.ect 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--eap-
tured econometricalIy, perhaps, by a
time trend (M. Feldstein 1971).

The rate of diffusion of a number of
existing technologies has been found to
be .-esponsive to insurance-related incen-
tives (RusselI 1979; Anthony Romeo,
Judith Wagner, and Robert Lee 1984;Lee
and Donald Waldman 1985; SIoan et al.
1986). There has been little study, how-
evet", 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; scientificallv
promising research was discontinued ,{s
a consequence of its expected unprofita-
bility, which resulted from application of
the DRG-pricing system. The .3M 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 (Nancv Kane and
Paul Manoukian 1989). Sim'ilarly, R &
Don assistive communication devices for
speech-impaired persons appears to have
been retarded by the lack of insurance
coverage; Medieare's payment policy fa-
vors inpatient over outpatient care, and
there was "an administrative decision
that the [communication] devices are not
prosthetic deviees needed for the func-
tioning of a malformed body member"
(U. S. Congress, Office ofTechnology 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 deveIoper, "isn't making
the kind of investment it did to rush CT
(computerized tomography scanners) and
MRI (magnetie resonance imaging de-
viCes)to market." According to a General
EI~ctric official, ''The government is very
cautious about approving reimbursement
foi PET. In the past, if a tecllIlology im-

~

1

proved patient care, it would be ap-
proved. Now it must also be cost-effec-
tive" (Naj 1990, p. B4).

There are sorne further implications of
the new incentives for hospitals to reduce
costs rather than to increase quality. In
the new era of prospective pricing ofhos-
pital services, we are likelv to see a diver-
sion of R & D resources ~wav from new
surgical techniques and to~ard lower-
cost substitutes, frequently pharmaceuti-
cals. Surgical advances can be cost reduc-
ing, especialIy when they substitute far
other halfway technologies; angioplasty,
for example, substitutes for more costlv
coronary bypass graft surgery, and kid-
ney transplantation substitutes for vears
of dialysis. When surgical advances' sub-
stitute, however, for nontreatment, thev
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.2; 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
criticalIy ill (Showstack, Mary Stone, and

27 Cost reductions are likely to result, however,
from experience-Iearning-by-doing-which is a
function of total accumulatecl volume, even if not a

.-function of the rate of surgery per unit of time. In
a study of six surgical proceclures, inclucling coronarv
artery bypass ancl hip replacement, between 1984
ancl 1986, it was founcl that mortalitv cleclined with
volume for five of the six proceclur~s, but current
cost per case cleclinecl with volume for onlv two of
the proceclures. Data coverecl between 646 a~cl4.738
hospitals, depending on the proceclure (Project Hope
1988). --

Shroeder 1985).28New 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 Gohn 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 efficaev
of surgery and thereby increase the d~-
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

Ul Much of the meclical Iiterature reports findings
for a single hospital. Whether the findings are gener-
<álízable to the entire hospital' sys-tem is ñot c1ear.
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crucial, because it suppresses the body's
immune-svstem reaction to the trans-
planted o;gan; 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, amI 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, sorne
4,000-4,700 persons per year could ben-
efit from the procedure. At a cost of about
8200,000 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 biIIion.
Given the current financing environ-

ment, why are cost-increasing drugs such
as AZT, cyclosporine, and TPA being de-

veloped? Cyclosporine came onto the
market prior to the advent of PPS, and
given the lengthy research and regula-
tory process in pharmaceutical rér-earch,
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 wiII 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 pro6.t-
able.
The form of insurance affects the direc-

tion of R & D not only in terms of quality
relative to costo It also affects the incen-
tive to search for methods to treat the
iII rather than to prevent their iIIness.29
In general, health insurance has primar-
ily covered treatment in hospitals, with
pr:eventive 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.30

29 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 socia! cost (Goddeeris 1984a. 1984b;
Baumgardner 1989). .
30Thus, prevention has its halfway technologies,

too (as pointed out by an anonymous referee). For
many forms of prevention. insurance is inappropriate
beéause there is little uncertaintv about the financial
expenditure involved (thanks to' Mark Satterthwaite
.. for'noting this).

..

1do not intend to imply that a realloca-
tion of resources toward prevention
would necessarily be efficient, given the
existing state ofknowledge (Russell1986,
1987). Indeed, the concept of efficiency
is itself controversia!; it certainly can be
defined in terms of either the patient's
wiIIingness to pay or sorne measure of
health status, and in either private or so-
cial terms.31 The point is that today's
state of knowledge about measures for
preventing iIIness 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-
temo

VI. Effects of Insurance on Choice of
Technologlj and Qualitlj of Health Care
in the Short Run, with Technologlj Gít;en

In addition to its potential to influence
R & D, the health insurance incentive
structure also inIluences 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 HM032

31Aaron and Schwartz (1984) define efficiencv in
medical terms but using a Pareto-like appro~ch:
"~Iedical resources are efficiently used when a given
total expenditure cannot be reallocated to altemative
kinds of care to achieve an improved medica! out-
come ..... [Thus] it would not be possible to in-
crease total medical benefits by taking sorne 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 penect agent, weighing a dollar
of hospital profit equally with a dollar of benefit to
the patient.
32There 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.
H~IOs may operate their ówn hospitals. but they
typically subcontract with independent hospitals lor
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),33 it is harder to detect re-
ductions in quality in sorne 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 1, which is
costless to monitor, and type 11, which
is costly to monitor. If consumers re-
spond largely to the observable, type 1
attributes, then sellers wiII find price to
be essentially independent of quality in
the type 11 dimensions, and quality in
the latter forms will be low (Weisbrod
1988). Price wiII be a poor gauge of over-
an 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

33An 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 11
dimensions. :34
The potential effects of price setting

by a governmental agency or private in-
surer when quality is asymmetrically
costlv to monitor can be seen bv compar-
ing the setting of prices for ~lectricity
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.35 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 contracto
The Joint Commission on Accredita-

tion of Health Care Organizations
(JCAH) recognizes implicitly the distinc-
tion between type 1 and type Il 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 1 attribute)-not with the actual
clinical practices, for example, how care-
fully surgery is performed (a type Il attri-

:¡'¡Throughout this discussion the role of physicians
as agents for patients has great importance. 1 assume
that physicians act as imperfect agents, which leaves
pat!ents asymmetrically underinformed.
35There are other elements of the electric power

regulatory process-for example, the "appropriate"
level of inputs-that involve asymmetric costs. The
Iiterature on the Averch-Johnson effect focuses, in
effect, on the uifficulty regulators have in determin-
ing the degree of overcapitalization of public utilities
unuer 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
1 remarked earlier that under ~ pro-

spective-payment system, financiál in-
centives are to cut costs provided quanty
does not suffer "too mucho"37 There are
consequences, of course, of cutting qual-
itv, and thev constrain health care provi-
d~rs: tort l~w liability tar 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.38 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).39
Little is known about the quantitative im-
portan ce of each of these constraints, but
because of them, a prospeétive-payment
price control system implicitly encour-
ages health care providers to cut resource
use in the type Il dimensions-which
would minimize revenue losses and other

36 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 non e of the JCAH reviewers' busi-
ness.
37Morrisey et al. (1984) model the elfects on qual-

ity of care in a hospital confronted by downward price
pressure.

38For HMOs the latter elfect is attenuated bv the
uncertainty that the person will remain a me~ber.

39 Because HMOs involve a prospective payment
to cover all "needed" care for the stipulated period,
the rncentives facing HMOs are analytically very sim-
ilar ~o those facing hospitals under DRG pricing;
thus¡ in general, propositions in this section referring
to hGspitals will also apply to HMOs, mutatis mutan-
dis .•

penalties-not in ways that would be so-
cially efEcient.40
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 tarms 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 Il dimensions
of quality and increases in type 1 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
Il, 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 rinsurance that
covered all "reasonable" hospital costs
spurred both the development and the

40This 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 efE-
cient-allocatively or medically. What is
striking is that hospitals are reusing items
that are labeled by the manufacturers tar
"one-time-use only" (Alan Otten 1984).
Even "disposable" 6lters 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 difEcult 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. 1 say "pre-
sumptively" nonpositive because, give_n
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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.l!.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 Schill"
and Weisbrod 1987),

'¡Z'Whether earlier discharge of a hospital patient
is a type 1 or type n attribute is debatable. 1 regard
it as type n. While the length of stay for any patient
is easily observed. what is difficult for the patient
to ohserve is whether the length of stay was lower
thaI~ it would have been if the physician and hospital
were not responding to the altered financial incentive

.. of PPS.
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Another quality-related dimension of
hospital behavior likelv to be affected bv
a shift to prospective p'ricing for hospitals
is the length of a patient's stay. Con-
fronted, under a DRG-pricing system,
by a fixed price fur 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 far 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 we11asymmetrica11yunderinfarmed
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 mav re-
sult from the shift from cost-based toOpro-
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
a110cativeefficiency, clearlv 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 easilv ob-
served expenditures and underval~e re-
ductions in quality that are more costlv
to observe. .

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

ta,!'and private nonprofit. In the hospital
industry, 6.5 percent of a11short-term
beds are in private nonprofit ho.spitals,
26 percent in governmental. Thirty per-
cent of nursing home beds are in non-
profit (22percent) 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
prpviders, is there a different response-
quantitatively or qualitatively--depend-
ing on the institutional ownership mix
of the industry.-u 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
D()es institutional form matter?

Findíng the answers to these questions
requires modeling the behavior of each
form of organization and the process of
competition among them. There has
been sorne attention to the conditions of
equilibrium in institutiona11y mixed in-
dustries (Schiff 1986; Theodore Marmor,
Mark Schlesinger, and R. W. Smithev
1986; Charles Phelps and Hai Sened
1989), but strong conclusions have not
been reached.

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

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; Este11e James
1983; Dennis Young 1983), as have vari-
ous constraints on the distribution of
profit43 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 a11hospitals 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 "manageria! discretion"
models of Oliver Williamson (1967), Armen Alchian
and Harold Demsetz (1972), and Jean-Luc Migué
and Gérard Bélanger (1974).

44 AH organizations, regardless of ownership, con-
front the same technologica! constraints, but they
face different financia! constraints in such forms as
nonprofits' exemptions from property and sales taxes,
and eligibility for posta! 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-
sonso 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.45

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 fur-profit, nonprofit,
and governmental organizations coexist
in a given industry-as they do in hospi-
tals and nursing homes, far 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 sorne 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,

.J5 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 underIying 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, aH remain subjects
for future research, as does any differen-
tial responsiveness to the development
of new technologies.46 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 inefficientIy great utili-
zation. Yet it is cIear that much of the
growth in heaIth care expenditures dur-
ing the post-WorId War Il penod has
resuIted 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-

-l6 In a related study of rapidity of introduction of
new technologies in HMOs relative to fee-for-service
providers, the Rand Corporation health insurance
experirn.ent lound an apparently slower rate of intro-
duction in HMOs (Newhouse et al. 1985).

ance. At the same time, expanding insur-
ance coverage, which incIudes more peo-
pIe as weIl as a growing array o( health
care inputs, has provided an inc~eased
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
heaIth 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 aIl "members" (students) in re-
turnfor a fixed annual fee. Byexamining
howi.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 Iike today had we

..,
t
\

taken an alternate route for financing it,
as well as how a change in school finance
would be likely to affect the education
svstem .
. Assume that public schools had been

financed differently-in the way hospitals
have been financed until recentIy: (1)
school revenue wás 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 subsequentIy paid to the school dis-
trict.

Two questions arise: If such a system
had been adopted after WorId War Il
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 heaIth 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 liule over
several decades (in which enrollments
have remained relatively constant); be-
tween 1960 and 1985, for example, years
of virtualIy identical enroIlments-36.7
million and 36.6 million-public school
expenditures increased from 3.03 per-
cent oE GNP to 3.42percent (U.S_ Bu-
reall nf th", r.",n~l1~1QR7 ~'.lhl",,,1Q~ 100

.547

and 698); meanwhile, health care expen-
ditures were rising from 4.6 percent of
GNP to 10.7 percent (U.S. Bureau ofthe
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
sorne informed speculating. To begin, we
can compare-impressionisticalIy-the
technological change that has occurred
in heaIth 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-WorId War JI counterpart,
utilizing similar cIassrooms, teachers
trained in similar ways, and using in-
structional techniques that, despite sorne
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 be en the
case, we would probably find now that
education, like heaIth care, had im-
proved dramatically, but that society was
paying a great deal more for it.

Today, the public policy "problems"
in heaIth 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 doubtIess also at work). In
heaIth care, the central policy focus is
on control of ex;penditures, quality of care
not being seen generalIy as a problem.4i

In education, it is the reverse-the policy
focus is on "low" quality of education,

47 Problems of the uninsured are serious, but are
receiving less attention than is' the general prohlem "
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control of sehool' expenditures reeeiving
relatively less attention.
The ideas presented aboye 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 flilly 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 potentíal, for the poliey implí-
catíons extend far beyond health care and
across geographical boundaríes.
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1ntroduction

THIS ARTICLE critically reviews the Handbook
of 1ndustrial Organization (henceforward

the "Handbook"), edited by Riehard Schmalen-
see and Robert Willig. These two volumes are
the tenth installment in the North-Holland
Handbooks in Economics series, under the gen-
eral editorship of Kenneth Arrow and Michael
Intriligator. Like its predecessors, this Hand-
book contains a number of survey papers (in
this instance, 26) on a variety of reIated topies.
As such, they afford both authors and readers
an opportunity to determine which directions
research in the field has taken, what (if any)
real advances have been made, and what ques-
tions are still unanswered. Consequently, this
review also describes and appraises the current
state of Industrial Organization.
Research in Industrial Organization has un-

dergone a dramatic change in the last 20 years.
Neoclassical decision-theoretic analysis and
competitive general equilibrium theory have
been supplanted almost completeIy by non-
cooperative game theory. This change was not
merely the adoption of the tools of another /leld.

* Handbook of Indllstrial Organization. Edited by
Richard Schmalensee and Robert D. Willig. 2 vals.
Amsterdam and NY: North-Holland, 1989. Pp. 1,620,
apprax. $157. ISBN 0-444-70436-1, seto

Theoretical modeling issues in Industrial Organ-
ization have influenced research in economic
theory and game theory, often capturing the
attention of leading, scholars in these fields.
Most of the authors in the Handbook discuss
these theoretical developments only when they
are pertinent to debates in the /leId, and tend
to shv awav from discussions of more technieal
resuIts. Si~ilarly, 1 shall concentrate on theo-
ries that have affected our understanding of in-
dustrial markets.
Research in Industrial Organization used to

be categorized into two camps, centered in Har-
vard and Chicago. One aspect of this division,
apart from disagreement about the efficacy of
unregulated market outcomes, was the meth-
odological insisten ce of the Chicago camp on
equilibrium analysis, which often meant com-
petitive or monopoly equilibrium analysis. For
example, in 1968 George Stigler made the fa-
mous (or notorious) claim that "there is no such
subject as Industrial Organization," and that
the questions addressed are "preciseIy the con-
tent of. . . price or resource allocation theo-
ry." Stigler also described the literature as
"nontheoretieal, or even antitheoretical" (1968,
p. 1). The nontheoretical views of the time may
not have be en weIl formulated, but they arose
because beh~vior in many industrial markets
-was.seen as-inconsistent with- existing equilib-


