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ABSTRACT

America spends more on medical care than any other nation, with no noticeable difference in results. It is com-
monly thought that this is a result of a defect in the organization of medicine in the US, which can be repaired by
“reform.” However, medicine is a labor-intensive good and labor is more expensive in the US. We show that
these conditions will invariably lead to a higher price and a higher percentage of GDP spent on medicine. Thus,
while reforms may improve the functioning of the health care sector, they are unlikely to have a major effect on

spending levels.
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1. Introduction

One of the main factors underlying the desire to reform
US medical care is the observation that the US spends
much more on medical care than other wealthy countries.
For example: “In Greece, the government and individuals
combine to spend about $2300 per capita on health care
each year, and the average life expectancy is 79 years.
Canada, where the hospitals are probably cleaner, spends
about $3300, and people live to about 80. Here, in the
United States, we spend more than $6000, yet life ex-
pectancy is just below 78,” [1]. The assumption is that
the economic organization of medicine in the US is at
fault and reorganization or reform will reduce the costs
of medical care.

There are difficulties with the structure of the medical
care market in the US. However, there may be other rea-
sons why medical care costs more in the US. Medical
care is a labor-intensive good (Baumol, 1993 [2]). Bau-
mol [2] pointed out that costs of labor-intensive sectors
such as health care would grow faster than costs of
non-labor-intensive goods. Our argument here is related
to but distinct from his work. We deal with the level of
costs, not their growth, although our model is consistent
with Baumol’s [1] if we apply ours to the issue of growth.
Our point is that the costs of labor-intensive goods will
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be higher in high wage economies. This higher level of
costs is a result of the technology of production and the
normal functioning of markets.

2. Model

We demonstrate the above result in a simple general
equilibrium model. Suppose there are two countries,
England and the US. Both countries produce two goods,
medical care and a numeraire good, using two factors,
capital and labor. Medicine is “labor-intensive” relative
to the numeraire. Capital and labor are fixed in supply
and freely mobile within each country. Perfect competi-
tion (or monopolistic competition) prevails everywhere.
Technologies exhibit constant returns to scale and are
identical across countries. Medicine is not traded interna-
tionally. The US is richer and so has more capital per
capita. Under these assumptions we establish the follow-
ing result.

Proposition: Suppose that medicine is price inelastic
and income elastic. Then America pays a higher price for
medicine and yet spends a greater fraction of its income
on medicine compared with England.

To prove this result, we first present a general equili-
brium model using dual functions (Dixit and Norman
1980 [3]). Let p denotes the relative price of medicine
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(by Hicks’ composite-commodity theorem we can lump
all other goods together as a single composite good and
use it as numeraire). Let e( p,u) be the country’s
(minimum) expenditure function to attain the aggregate
utility u, given p. Let k denote the stock of capital, and let
r( p,k) be the country’s (maximum) GDP function,
given p and k (we suppress other factors of production to
lighten notation). Both functions are assumed to be con-
tinuously differentiable in all their arguments.

The country’s income-expenditure identity (budget
constraint) is written

e(p.u)=r(pk). @
The market-clearing condition for medicine is
& (p.u)=r, (p.k) )

where subscripts denote partial derivatives. Here,
e,(p,u) is (Hicksian) demand for medicine and
r,(p.k) is its supply function. By Walras’ law the nu-
meraire good market clears when conditions (1) and (2)
hold. Thus, (1) and (2) completely specify the equili-
brium. In particular, they determine the equilibrium p and u
in terms of k so we write u=u(k) and p=p(k).

To show the effect on the price of medicine from the
difference in capital endowment between America and
England, totally differentiate (1) and use (2) to obtain the
welfare effect of a change in capital endowment

du/dk =r, /e, . 3)

A unit increase in capital raises GDP by r, , which is the
marginal value (price) of capital. Since e, =de(p,u)/éu
is the inverse of marginal utility of money, that increase
in GDP raises national welfare by r, /e, . Next, differen-
tiate (2) to obtain

e,, du/dk +Sdp/dk =r, 4)
where
S=e, -1, <0. (5)

Here, e, <0 is the slope of the Hicksian demand
function whereas r, >0 is the slope of the supply
curve of medicine. Thus, S denotes the slope of the net
(Hicksian) demand for medicine. Substituting from (3)
into (4) yields the effect on the price of medicine

dp/dk = (ry —r e, /&,)/S . (6)

To sign the right-hand side expression, note that r, <0
since medicine is labor-intensive; this is the Rybczynski
effect. Next, if we let m(p,y) denote the ordinary
(Marshallian) demand function for medicine at income y,
we have e, /e, =dm/dy =m, , the marginal propensity
to consume medicine. Since medicine is not an inferior
good, this term is positive. This makes the numerator on
the right-hand side of (6) negative and hence dp/dk >0,
meaning that the price of medicine is higher in the US
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than in Britain. Note that, this result does not depend on
the income or price elasticity of demand for medicine.

To prove that the Americans spend a larger fraction of
their incomes on medicine than the British, let g denote
the expenditure share of medicine, that is,

q=pm/r=pr,(p.k)/r(p.k), ©)
where 1, =e, =m by (2). Differentiating (7) yields
dq/dk = N/r?

with
N z(rrp +prr,, - prﬁ)dp/dk+ p(rrpk —rprk).

Thus, dg/dk is positive if and only if N is positive.
After long manipulation (see the appendix), we have

N=(1-&)A+(n-1)B. €))

Here, ¢=— pmp/m is the price elasticity of medi-
cine, n=— ymy/m is the income elasticity of medicine,
and A and B are defined as follows:

A=(rry 15 )(r,/S)>0 |
B =[qrpk —rn (l+ rp¢)J(rp/S)>0

where ¢= prpp/rp is the supply elasticity of medicine.
Since medicine is price inelastic (¢ < 1), if n> 1, i.e,,
medicine has income elasticity equal to or greater than
one, N > 0 and hence dq/dk >0, meaning that America
spends a greater fraction of its income on medicine.

The above proof assumes perfect competition. How-
ever, due to the isomorphism between perfect competi-
tion and monopolistic competition (Dixit and Norman,
1980 [2]), the proposition holds even if there is monopo-
listic competition in medical care industry.

Demand for medicine is clearly price inelastic, gener-
ally estimated at between 0 and 0.5 (Getzen, 2010, [4]).
In contrast, estimates of income elasticity vary signifi-
cantly, depending on the methodology used and the va-
riables included in the equation. Recent studies estimate
income elasticity to be less than one for individuals but
greater than one for countries, the latter generally esti-
mated at about 1.3 (Getzen 2000 [5]; 2010, [4]). Gerd-
tham and Jonsson (2000 [6]) put the income elasticity at
about one but at a higher range if unadjusted for an im-
pact of technology and insurance. Others dissent; e.g.,
Baltagi and Moscone (2010 [7]) find lower elasticity
estimates for OECD countries. The controversy over
whether medicine is a necessity or a luxury remains un-
settled.

Note however that medicine being a luxury (n > 1) is
only sufficient but not necessary for the conclusion of
our result. Even if income elasticity is less than one,
America can still spend a significantly larger share of
income on medicine than England because of low price
elasticity of medicine. Since the income share on medi-
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cine is still small (q = 0.17 for the US in 2011), the term
A can dominate the term B in (8) if medicine is suffi-
ciently supply inelastic such that dg/dk >0 even if n<
1.

3. Conclusion

To conclude, the fact that Americans are paying dispro-
portionately more for medicine may be a simple reflec-
tion of the nature of the economy, not of flaws in the
market system. If this analysis is correct, we cannot ex-
pect major changes in expenditure patterns as a result of
reforms, whether they are the sort of reforms associated
with “Obamacare” or the more pro-market reforms fa-
vored by the Republicans. In either case, delivery of
medical care may become more or less efficient, and
there may be other costs and benefits, but a major shift in
spending patterns is not likely to occur. Differences in
spending patterns across countries noted by critics are
due to inherent structural differences in the economies,
not to any particular flaw in the American organization
of medical care.

REFERENCES

[1] D. Leonhardt, “A Lesson from Europe on Health Care,”
New York Times, 2006.

[21 W. J. Baumol, “Health Care, Education and the Cost
Disease: A Looming Crisis for Public Choice,” In: C.

OPEN ACCESS

(3]

(4]
(5]

(6]

[7]

Rowley, F. Schneider and R. D. Tollison, Eds., The Next
Twenty-Five Years of Public Choice, Springer, Nether-
lands, 1993, pp. 17-28.
http://dx.doi.org/10.1007/978-94-017-3402-8 3

A. K. Dixit and V. Norman, “Theory of International
Trade,” Oxford University Press, Oxford, 1980.
http://dx.doi.org/10.1017/CB09780511628627

E. T. Getzen, “Health Economics and Financing,” 4th
Edition, John Wiley &Sons, Hoboken, 2010.

T. E. Getzen, “Health Care Is an Individual Necessity and
a National Luxury: Applying Multilevel Decision Models
to the Analysis of Health Care Expenditures,” Journal of
Health Economics, Vol. 19, No. 2, 2000, pp. 259-270.
http://dx.doi.org/10.1016/S0167-6296(99)00032-6

U. Gerdtham and B. Jonsson. “International Comparison
of Health Expenditure,” In: A. J. Culyer and J. P. New-
house, Eds., Handbook of Health Economics, North-Hol-
land, 2000, pp. 11-53.

B. H. Baltagi and F. Moscone, “Health Care Expenditure
and Income in the OECD Reconsidered: Evidence from
Panel Data,” Economic Modelling, Vol. 27, No. 4, 2010,
pp. 804-811.
http://dx.doi.org/10.1016/j.econmo0d.2009.12.001

TEL


http://dx.doi.org/10.1007/978-94-017-3402-8_3
http://dx.doi.org/10.1017/CBO9780511628627
http://dx.doi.org/10.1016/S0167-6296(99)00032-6
http://dx.doi.org/10.1016/j.econmod.2009.12.001

K. MIYAGIWA, P. RUBIN 71

Appendix: Derivation of Equation (8)

Substituting for dq/dk from (5) and collecting terms, we can express N as
N =(rrp +prr,, - prs)(rpk - rkmy)/S +p(rry —1,1)
=(rpk/s)[rrp + prr,, — pre + prS]—(rk/S)[my (rrp +prr, - prpz)+ prpS] .

Substituting for S from (6), we can rewrite the first bracketed term of (9) as

©)

rrp + prrpp - prpz + prS = I’p (r - prp)+ prepp.

Substituting for Sand m, =7m/y = r;rp/r from the definition of the income elasticity 7, we can rewrite the second
bracketed term as

m (rrp+ prr,, pr2)+ pr,S

y
(1, /r)(rr, + pre,, = pre )+ proe,, — prry,
(n, /r)[ ( )J+ pr,e,, +(n=1) pr,r,,
(rp r)[ + pre, J —l)(rp/r)[rp(r— prp)]+(77—1) pr,ro,
( )[ ( )+ prepp]+(n—1)[rpz(r— prp)/r+ prprppJ
Substitute these expressions into the expression for N to obtain

N =(ry —rkrp/r)[rp(r— pr, )+ preppJ/S —(n—l)[(rpz/r)(r— pr, ) + prprperk/S

Since r is homogeneous of degree one in prices, we have that r— pr, > 0. Thus, the second term is non-negative if 7
> 1. The first term is positive if the slope of the Hicksian demand e, is not too small. To make “too small”” more pre-
cise, define the price elasticity of the Hicksian demand for medicine by 6= - pe, /ep and rewrite the first bracketed
term as:

r (r— prp)+ pre, =T, {(r— prp)—re} =rr,{(1-q)-06}.
By the standard operations, the Slutsky equation
€p =M, +m, (p,y)m
can be expressed as
-0=-s+0Qn,
using £=- pmp/m , the price elasticity of Marshallian demand for medicine. Then,
1-g-6=1-¢c+q(n-1).
Thus, the first bracketed term is rewritten
rr,[1-e-a(n-1)].
Substituting the above expression into N and rearranging the result, we have
N =(rr, —nr )[(1-&)+a(n-1)]r, /S —( [( /r)( pr, )+ prprpp}
=(rry —rr, ) [(@-2)+a(n-1)]r, /S —( )[ r,+pry, |5 (1, /S)
=(1=&)(rry =1, )(r,/S)+(n- )[qrrpk — LT (1+ prpp)J(rp s)

Denote the supply elasticity of medicine by ¢ = prpp/rp . Then N is written
N =(l—g)A+(77—l)B ,

where A and B are as defined in the text. O
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