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INTRODUCTION 

This paper examines the effects of limi- 
tations on the excludability of employer- 
provided health insurance from taxable 
income on the pricing policies of insur- 
ance companies. Concentrating on the 
demand side, standard analysis (e.g., 
Congressional Budget Office, 1994) 
would suggest that individuals previously 
purchasing above the limitation would 
reduce their level of coverage, while 
those below would not be directly af- 
fected. The main result of this paper is 
that if insurance companies engage in 
price discrimination, then the tax cap 
can lead to increases in the coverage 
rates of previously low-demand individu- 
als. It is also possible that some currently 
uninsured individuals could enter the in- 
surance market as a result of the tax 
cap. Furthermore, it is argued that the 
market for employer-provided insurance 
is able to support discriminatory pricing, 
even if competition drives net profits of 
insurance companies to zero. 

Information asymmetries permeate the 
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theory of health insurance, accounting 
for under-provision of insurance because 
of adverse selection (as in Rothschild and 
Stiglitz, 1976; Wilson, 1977) and over- 
consumption of care by the insured 
(e.g., Feldstein and Friedman, 1977). The 
most common source of asymmetric in- 
formation between the insurer and the 
insured addressed in the health insur- 
ance literature is that of health status, 
both ex ante (before contracts are 
signed) and ex post (at the point of ser- 
vice). Individuals of poor health status 
have incentives to conceal their true 
type, and controlling this incentive is 
costly to the insurer. 

In this paper, I look at another differ- 
ence between individuals that is not eas- 
ily observed by insurance companies- 
their effective marginal tax rates. 
Because employer-provided health insur- 
ance is effectively subsidized at the em- 
ployee’s marginal tax rate, the opportu- 
nity cost associated with a dollar of 
premium payments is higher for individ- 
uals with higher rates. In this setting, in- 
surers have a tax-induced reason to price 
discriminate between individuals who 
value health insurance differently. I ex- 
amine the implications for insurance 
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pricing ancf coverage under a number of 
tax regimes, including the full exclusion 
of employer-provided health insurance 
from taxable income (close to current 
law), its full inclusion (i.e., repeal of the 
current law exclusion), and a tax cap, 
which would place a dollar Ilmtt on the 
amount of insurance excludable from 
taxable income. 

Price discrimination, in which some or all 
of the consumer surplus of different in- 
dividuals is appropriated by the insurer, 
is only possible when the Insurer has 
some monopoly power. The competltive- 
ness or otherwise of the United States 
insurance industry is not deftnitively es- 
tablished--although the industry con- 
tains a large number of firms, a rela- 
tively small fraction of these hold 
considerable market shares. In this paper 
I assume the conditions8 least favorable 
to discriminatory pricing-perfect com- 
petition in the insurance market, and 
zero net profits.’ 

I assume that an employer offers Insur- 
ante through a single carrier, which can 
provide a rnenu of plans. Competition 
between insurancle companies means 
that they earn zero net proftts from win- 
ning the right to provide coverage to 
employees of a particular employer. 
However, once this right is established, 
they hold a monopoly position with re- 
spect to that marlket, and can set prices 
accordingly. This is best thought of as a 
franchise relationship, whereby an insur- 
ance company pays a fixed fee to the 
firm for the exclusive rights to cover its 
employees. Because of competition, the 
fixed fee is equal to expected operating 
profits. If the insurance market IS not so 
competitive, then this only increases the 
ability of a company to price discrimi- 
nate, both at the bidding stage and 
once the franchise is won.’ 

There is a simple Intuition behind the re- 
sults on the coverage rates of Iow- 

demand individuals. TlIe information 
asymmetry makes it pr’ fitable for an in- 
surance company to distort the coverage 

J choice of individuals ,ho value lnsur- 
ante relatively less to ;jn amount below 
the privately efficient level in order to in- 
crease revenue from ttjose who value it 
relatively more. However, when the tax 
exclusion is limited, th marginal willing. 

L 
ness, to Ipay of high-de and individuals 
IS reduced. This lowersi the profitability 
of distorting the decisibns of low-de- 
mand individuals, so that under the new 
equilibrium pricing arrdngements their 
Insurance purchases intrease. 3.4 

In addition to the fran 
ii 

hising aspect of 
employer-based insura, ce, two further 
assumptions of the mddel are that effec- 
tive marginal ‘tax rates’differ, and that 
these differences are unobservable to 
the insurer The first of these assump- 
tions is [undeniably true. The second is 
also defensible. lnsuralfce companies can 
ask individuals for financial information, 
but the actual effective marginal tax rate 
faced by any given in ividual is a com- 
plicated function of th ir income, family 
status, place of reside ce (because of 
state and local taxes), 

: 

nd other factors. 
Also, effective rnargin I tax rates may 
depend on events late in the taxable 
year, which may be b tter forecast by 
the individual than by ‘the insurance 
company, such as fut re eligibility for 
the home rnortgage i i terest deduction. 
Finally, 1 he fact that e@ployer-provided 
health policies are oft 

! 

n marketed to a 
firm as ,a package of ifferent options, 
and not independently to individuals, 
further supports the agsumptlon of non 
observability. 

differ in addition to t 

income, and preferen 
rices are not 
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the paper are expected to carry over to 
more complicated settings. Of course, at 
an empirical level, nonlinear pricing in 
the form described here needs to be rig- 
orously confirmed. The next section of 
the paper presents a simple model of 
nonlinear insurance pricing under the 
current law tax exclusion. This is fol- 
lowed by an analysis of effects of both 
the repeal of the exclusion and of the 
tax cap. The possible impact of tax caps 
on participation in the insurance market 
is then addressed, and in the final sec- 
tion conclusions are drawn. 

NONLINEAR PRICING OF HEALTH 
INSURANCE WHEN PREMIUMS ARE 
EXCLUDABLE 

I assume that an individual’s utility is ad- 
ditively separable in after-tax income and 
insurance coverage, and that they differ 
only in the marginal income tax rates 
they face. Because of the additive sepa- 
rability, for the purposes of investigating 
insurance choice it is suitable to write 
the utility of individual i as 

where I is the quantity of insurance, P is 
the (pretax) premium paid, and t, is the 
marginal income tax rate. The analysis 
thus centers on the trade-off between 
insurance coverage and after-tax income 
(which is the same as after-tax con- 
sumption). Writing 8, = 1 /(I - t,>, an 
equivalent specification is 

u,u, P) = f3,v(l) - P, 

The function v(.) is assumed to be in- 
creasing and concave. That is, keeping 
income fixed, extra insurance is always 
valuable, but the value decreases at the 
margin. An immediate issue arises with 

respect to the definition of the quantity 
of insurance, 1. This will generally be de- 
termined by the extent of covered ser- 
vices, and the co-payments, deductibles, 
and annual and lifetime limits on liabili- 
ties. I assume that insurance can be de- 
fined so that v(.) is concave, and that 
the marginal cost of providing an addi- 
tional unit of insurance is weakly in- 
creasing. 

For expositional simplicity, and as a rea- 
sonable approximation to reality, I as- 
sume that individuals face one of two 
marginal tax rates, t, < t2, with the pro- 
portion of individuals facing the lower 
tax rate designated A < 1. Buying no in- 
surance is always an option, in which 
case utility is zero.5 I do not model the 
franchising process directly, but simply 
assume that a particular insurance com- 
pany has the rights to serve the employ- 
ees of a given firm. The insurance com- 
pany, which cannot directly observe any 
particular individual’s marginal tax rate, 
offers two bundles (I,, P,) and (I*, Pz) to 
individuals, who can freely choose both 
between the two, and whether to pur- 
chase at all. Operating profits are given 
by 

7-r = h(P, - CC/,)) + (1 - A) (P* - c(/,)) 

where c(.) is the cost per individual of 
providing insurance, with c’ > 0 and c” 
2 0. That is, insurance provision be- 
comes increasingly more costly as cover- 
age increases.6 The maximization of 
equation 3 is performed subject to the 
usual individual rationality and incentive 
compatibility constraints, viz. 

q 
d,, P!) 2 0, 



and type (i.e., low tax rate), individuals on 
their zero utility indiffekence curve, a 
marginal increase in /, ‘increases profits 
earned on these indiviquals by h(8,v’(/,) 
- c’(/,)), but will also lower the indiffer- 
ence curve on which ($-type (high tax 
rate) individuals must c/onsume. On this 
new indifference curve, &type individu- 
als will consume at thei Pareto efficient 
point, where marginal icosts and benefits 
coincide However, profits earned from 
these individuals will bk reduced by (1 -.- 
A)(@, - &)v’(/,). At thq optimum, the 
marginal increase in p&fits from the first 
group is just offset by ihe marginal de- 
crease in profits from dhe second. 

for i # i. The first-order conditions at 
the optimum are7 

and 

The optimum has the usual properties- 
individuals with low marginal tax rates 
(i.e., low-dernand consumers) purchase 
insurance below the point at which pri- 
vate marginal benefits and costs coin- 
cide, while those with high marginal tax 
rates purchase at the privately efficient 
level.8 The optimum is depicted graphi- 
cally in Figure 1. The individual rational- 
ity constraint binds for the low-demand 
consumer, so the insurance company 
chooses his bundle on the indifference 
curve labelled 8,, say at X,. The incen- 
tive compatibility (constraint binds for the 
high-demand consumer, whose bundle is 
chosen at the point X2, on his indiffer- 
ence curve, which passes through the 
point X,. Lines of constant cost per indi- 
vidual can also be shown in Figure 1. 
These are equivalent to lines of constant 
profit per individual, with profit increas- 
ing up the page. At the optimum, there 
is no need to distlort the choice of high- 
demand consumers, so at X2 the high- 
demand individuals’ indifference curves 
and the insurance company’s constant 
profit line are tangent. 

The intuition behind the first-order con- 
dition for II is the following: keeping 8,- 

TAX REFORMS-FULL INCLUSION 

Full inclusion of employer-provided 
health insurance in taxiable income 
would remove the distinction between 
individuals due to diffqrential marginal 
tax rates. In this case, p = 1 for all indi- 
viduals. If this is the ohly source of dif- 
ferentiated demand r ac, ass individuals, 
then the insurance corhpany offers a sin- 
gle bundle (lo, PO) thatlfully appropriates 
the individuals’ surplus and is Pareto ef- 
ficient. This is shown a(s point X,, in Fig- 
ure 1. Notice that depfnding on the ex- 
tent to which 8, exceelds one, the new 
equilibrium could be characterized by lo 
< I, or I0 >> I,, so the ~change in the in- 
surance coverage of prjeviously Iow- 
demand individuals is +mbiguour. On 
the other hand, lo is uhambiguously less 
than />, so previously Yigh-demand indi- 
viduals reduce their coverage. 

The determinants of the comparative 
statics can be examinep by using the 
first-order condition for the optimum 
with repeal of the exclusion. This is 

with PO = v&). Comp#ing this first- 
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FIGURE 1. Optimal Pricing with Full Exclusion 

Pre-tax dollars c(I) = constant, 

B,-type indifference curve 

8, = l-type indifference curve 

> 
I, Insurance 

order condition with equation 5, it can 
be seen that lo > I, if and only if 
8, - (1 - h/h) (0, - 0,) < 1, or equiv- 
alently, (1 - h/h) > (0, - l/0, - 19,). 
That is, as long as there are sufficiently 
many &-type individuals, or as long as 
individuals’ tax rates differ by enough 
and t, is small, insurance coverage after 
repeal is higher for low-demand individ- 
uals than under the full exclusion. 

TAX REFORMS-TAX CAP 

I examine the effects of a fixed dollar 
cap, K, on the exclusion of employer- 
provided health insurance from taxable 

income. The utility of an individual fac- 
ing a marginal tax rate t, is now 

w, P) = v(l)-(l-t,)P if P<K 
v(l) - P + t,K if P>K 

or equivalently 

u,(L P) = 

t?,v(/) - P if P<K 
w(i) - P + (0, - l)(P - K) if P> K. 

Therefore, below the cap, individuals’ in- 
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difference curves are the same as in Fig- 
ure 1. However, the indifference curves 

have a kink at the cap, above which 
they coincide with those for indivtduals 
with zero marginal tax rates (i.e., those 
with 8 = 19~~ = 1). This IS shown in Fig- 
ure 2. 

If the cap is higher than the premium 
previously paid by &-type Individuals, 
then there will be no effect on pricing 
decisions or coverage. The other ex- 
treme, where the cap IS set below the 
premium previously pad by &-type indi- 
viduals, has similar effects to the full in- 

clusion policy exannined in the previous 
section (except for its budgetary implica- 
tions). The interesting, and most likely, 

case is that in which the cap is set be- 
tween these two extremes, i.e., PT < 
K < P:, where PF is the premium paid 
under the full exclusion regime. 

Consider the equilibrium pricing strategy 
in this new environment. If the original 
bundle for 8, types, (6, Py), were re- 
tained, the bundle for 19, types would be 
at Y in Figure 2. However, with this con- 
figuration, CI marginal movement along 
the zero utility curve of the 8, types, 
while increasing profits made on those 
individuals by as much as before, will re- 
duce the profits earned on O2 types by 
less than under the full exclusion regime. 
Thus, insurance coverage offered for 
low-demand individuals will increase un- 
ambiguously above its previous level. 

FIGURE 2. Insurance Pricing with a Nonbinding Cap 

Pre-tax dollars c(1) = constant 
/ 

------- 
&-type indifference curve 

Insurance 
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To see this, first for any I, let i,(/) satisfy 
u&, &v(l)) = u,(&(/), K). That is, i2(1) is 
the insurance level at which the indiffer- 
ence curve of a &-type individual pass- 
ing through the point (I, &v(l)) crosses 
the horizontal line at height K. Ignoring 
corners for the moment, a marginal in- 
crease in coverage for 8, types, while 
keeping them on their zero utility curve, 
as before increases profits by A(B,v’(/,) - 
c’(/,)) per unit of extra insurance. The 
profits earned from & types are corre- 
spondingly reduced by (1 - A) ((0, - 
e,)/&)v’(/,) per unit9 The first-order con- 
dition for the insurance coverage of 8, 
types, I:, is then 

Since 19~ > 1, 1: > I’;. 

This first-order approach is only appro- 
priate if 0, types buy strictly above the 
cap. However, if, at the solution of 
equation 10, v’(i,</:)) < c’(&(/:)), then 
the cap is binding. The optimal level of 
insurance offered to the low-demand in- 
dividual, /y, can then be shown to satisfy 

m 
8, v’(l,) = 

c’(l,) 

i 
, _ (1 - A) (e, - e,) cW,)) --- 

A e,h v’(M,N 1 

while e2 types purchase I{ = ~&‘). As 
can be seen from Figure 3, at this point 
it must be the case that &v’(/$> > 
c’(/;) > v’(/:), which implies that I’: > 1’: 
> I’;. That is, 8, types still buy more in- 
surance under the tax cap regime than 
they do when there is an unlimited ex- 
elusion. 

The intuition behind these results is sim- 

ple. The information asymmetry means 
that it is profitable for the insurance 
company to distort the insurance choice 
of the low-demand individuals so as to 
increase revenues from high-demand in- 
dividuals, which derive in part from the 
relatively large subsidy provided to them. 
When this subsidy is removed at the 
margin, the profitability of distorting the 
choice of low-demand individuals is re- 
duced, leading to higher levels of cover- 
age at the low end. 

INCREASES IN THE NUMBER OF 
INSURED INDIVIDUALS 

The analysis so far has assumed that 
both types of individual will be served in 
the insurance market. In the case of the 
full exclusion, this is so if there are 
enough low-demand individuals-i.e., as 
long as A is large enough. In particular, 
if A > (0, - B,)/t)z, then the denomina- 
tor of equation 5 is positive, and I’; > 0. 
However, if this inequality is reversed, 
then low-demand individuals will not 
purchase insurance in equilibrium, under 
the full exclusion. The optimal pricing 
policy in this case would be to offer a 
single bundle at X, in Figure 1. At this 
point, 8, types will not purchase, but 
the profit from each e2 type individual is 
higher than when both types purchase. 
The aggregate profits lost on the 8, 
types is offset by the higher total profits 
from t& types as long as there are not 
too many 0, types-that is, as long as A 
is low enough. In particular, as long as A 
< (0, - 0,)/e,, low-demand individuals 
will not be served in equilibrium. 

On the other hand, under the tax cap, 
the number of low-demand individuals 
needed to ensure that both types have 
positive insurance levels is smaller. For 
example, if the 8* types consume above 
the cap in equilibrium, at I:, then a nec- 
essary and sufficient condition for posi- 
tive insurance purchases of 8, types is A 
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FIGURE 3. insurance Prmg with a Binding Cap 

Pre-tax dollars 

> (0, -- 0,)/(& + 8,(02 - l)), which, 
since (!I2 > 1, is a weaker constraint on 
A. Similarly, if f12 types consume at the 
cap at I$, the constraint on A for full 
participation is A I:> (0, -*6,)/(!,> + 8, 
(z - I)), where z = &v’(/,~)/c’(/,,) > 1. 

These observations suggest that not only 
might tax caps cause insurance compa- 
nies to change their pricing policies in a 
fashion that increases the quantity of in- 
surance purchased by individuals with 
low tax rates, but that they might lead 
to pricing changes that induce some in- 
dividuals who were previously uninsured 
to now enter the insurance market. 

&type indifference curve 

-- -----+ 

c(1) = constant 

L 8, -type indifference curve 

Insurance 

Conclusions 

This paper has investigfted the possible 
responses of insurance’ companies’ pric- 
ing policies to the imposition of caps on 
the amount of employpr-provided health 
insurance prerniums thbt are excludible 
from taxable income. In investigating 
supply side responses, hit differs from 
other analyses (e.g., Cpngressional Bud- 
get Office, 1994) that Ihave focused 
more closely on the d$mand side. It has 
been argued that since the current tax 
exclusion is a source of unobservable 
difference between individuals, it should 
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be expected that insurance companies 
will price discriminate in order to imper- 
fectly appropriate consumer surplus from 
high-demand individuals. When the tax 
difference is modified, pricing policies 
change, and coverage rates are altered. 
In particular, the insurance levels of 
those previously purchasing under the 
cap may rise. Also, it is possible that 
some individuals previously excluded 
from the market will be included as a 
result of the cap. 

The paper has not examined the welfare 
properties of the tax cap explicitly. As- 
suming all individuals were covered un- 
der the full exclusion regime, the indif- 
ference curve on which low-demand 
individuals consume does not change 
because of the cap. On the other hand, 
the utility of high-demand individuals is 
reduced. This suggests that the tax cap 
policy is Pareto dominated by the full ex- 
clusion. However, this conclusion is not 
valid, since the model does not explicitly 
account for how tax revenues are dis- 
tributed, nor measure the welfare cost 
of overconsumption of subsidized insur- 
ance. Since many policymakers are con- 
cerned about coverage rates per se, as 
opposed to basing their judgments on 
some underlying social welfare function, 
this shortcoming does not appear to be 
serious. 

Finally, an empirical investigation of the 
manner and extent to which insurance 
companies price discriminate is required. 
Although it is very likely that such pric- 
ing policies exist, it would be difficult to 
detect the extent to which they were a 
response to divergent tax rates or other 
differential factors. It seems plausible 
that while other factors may well con- 
tribute to discriminatory pricing, tax dif- 
ferences should have some effect, so 
that the qualitative nature of the results 
of this paper would continue to hold. 

The views expressed in this paper are the au- 
thor’s, and should not be attributed to the 
Joint Committee on Taxation, its staff, or any 
member of the United States Congress. I am 
grateful to Alan Auerbach, Tom Barthold, 
Louise Sheiner, Randy Mariger, Mark Mazur, 
Len Nichols, and Alan Viard for helpful discus- 
sions and comments, while retaining responsi- 
bility for any errors. 
The assumption of zero profits also makes the 
analysis applicable to nonprofit organrzations. 

There may also be costs to changing insurers 
such as search costs and premium rate 
changes, which bestow upon the insurer a 
degree of monopoly power. Even if the group 
has no pre-existing conditions and is of gen- 
erally good health, switching insurers could 
increase premiums. To a prospective new in- 
surer, the premtum charged by the original in- 
surer may be high either because the insurer 
is overcharging or because the group has an 
unusually unhealthy workforce. If the new In- 
surer cannot tell which is the true reason, 
then the induced adverse selection problem 
will make it costly for the group to switch. 

Another manner in which the tax cap could 
affect low-demand individuals is through its 
effect on the unit costs of underlying medical 
servrces. If high-demand individuals reduce 
their coverage, and hence their utilization 
rates because of the tax cap, then as long as 
there are increasing marginal costs in the pro- 
duction of medical care, unit costs WIII fall, in- 
ducing higher coverage rates at the low end. 

4 With or without the tax cap, the separating 
equilibria exhibit a distortion to the insurance 
choice of individuals with low marginal tax 
rates-in particular, they choose to purchase 
less than the privately Pareto efficient amount 
of insurance. With costless bargaining be- 
tween insurers and employees (possibly me- 
diated through the employer) such a distor- 
tion could be removed, and a Pareto 
improvement attained. This would essentially 
requrre that the parties devise mechanisms 
through which all private information (in par- 
ticular, marginal tax rates) was truthfully re- 
vealed. However, the nature of the Pareto ef- 
ficient allocations is such that truthful 
revelation is not incentive compatible. Thus, 
the separating equilibria with or without a tax 
cap, while Pareto inefficient, are stable. 

’ Notice that insurance is not like goods that 
enter utility directly in orthodox consumer 
theory. Such goods can usually not be con- 
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For example, I corresponds to the proportron 
of medical bills that the insurer will cover 
and, as it increases, the cost of covering any 
given level of services increases proportion- 
ately, but the lower effectrve price of services 
to the individual increases the quantity con- 
sumed, so that the total (cost to the Insurer 
increases at the m<3rgin. 
See, for example, ‘Tirole (1988, Ch. 3). 
Because individualsS only differ in their mar- 
ginal tax rates, the sooahy efficient level of 
Insurance IS the salme for both type:,, and is 
characterized by v’(l) = c’(l). 
This is most easily seen by noting that an in- 
crease in I, of dl, lowers the incentive corn 
patible indifference curve of O2 types In the 
neighborhood of I, by a drstance A/IA= (0, -- 
8,)v’(/,)Al, This implies a change In I?(/) of 
Ai2 = (Ah/rl,v’(/J) This implies a vertical shift 
in the Incentive colrnpatible Indifference curve 
of O2 types above lthe cap of AIL/v’(lL) = Ah/ 
0, = v’(t,)(& -- &J/S,. Equating thrs shaft, 

weighted by (1 - A), totthe incremental 
profit from 8, type individuals yields the first- 
order condition. 
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