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Abstract: We study how the optimal public provision of health care depends on
whether or not individuals have an option to seek publicly financed treatment in
other regions. We find that, relative to the first-best solution, the government has
an incentive to over-provide health care to low-income individuals. When crossborder health care takes place, this incentive is solely explained by that overprovision facilitates redistribution. The reason why more health care facilitates
redistribution is that high-ability individuals mimicking low-ability individuals
benefit the least from health care when health and labor supply are complements.
Without cross-border health care, higher demand for health care among highincome individuals also contributes to the over-provision given that high-income
individuals do not work considerably less than low-income individuals and that
the government cannot discriminate between the income groups by giving them
different access to health care.
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1 Introduction
In a publicly financed health care system, cross-border health care means that
individuals, under certain circumstances, can get access to publicly financed
health care outside of their region or country of residence. There are several
reasons why cross-border care may be beneficial. Since some health care services
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are characterized by increasing returns to scale, specialization of certain treatments may lower cost and increase quality. This is especially true for activities
that require large capital investments and special competence. Another important reason is that waiting times vary between regions, and cross-border care can
help to bring down waiting times in regions with relatively high demand and low
capacity. This paper discusses the optimal provision of public health care when
cross-border care is driven by differences in waiting times between regions.
Long waiting times are predominantly found in health care systems with
tax-financed insurance and a global expenditure budget, as compared to fee
for service payments (Cullis et al. 2000). Many queues are constantly too long
for them to be explained only as a tool to increase capacity utilization when the
demand for health services fluctuates over time (Hoel and Saether 2003). Instead,
waiting times are often seen as a rationing device (Cullis et al. 2000). Lindsay
and Feigenbaum (1984) suggest that people might incur cost for joining a queue.
When these immediate costs are compared to the discounted benefits of treatments, long waiting times can induce some patients never to join the queue. Also,
physicians might be less inclined to list patients as waiting for treatment if the
queues are long enough (Cullis et al. 2000).1 The number of people exiting queues
before treatment can be affected by longer queues leading to more people recovering before treatment or adjusting to health defects so that they no longer find it
unpleasant enough to warrant treatment (Hoel and Saether 2003). In the extreme
case, longer queues might also increase the number of exits since more people
might die before treatment, which Plump et al. (1999) found for cardiac surgery
in The Netherlands. Hoel and Saether (2003) emphasize that people may choose
private health care instead if the public queues are too long.
Increasing budgets is one policy that can be used to reduce waiting times. The
effect of a budget increase is, however, reduced if it affects the inflow and outflow
before treatment. Waiting times can also be reduced by giving providers of health
care financial incentives to do so (Siciliani and Hurst 2005). Such financial incentives can also be strengthen by policies such as waiting time guarantees or by
granting patients the right to freely choose hospital. Since waiting times differ
between regions, another policy option is to allow people to travel across borders
in order to obtain treatment. This is a policy currently discussed within the EU.
As of March 2011a directive (EU directive 2011/24) was addressed to the member
states concerning patients’ rights in cross-border health care. Although the rules
regarding cross-border care still are left to be settled among the member states,
and the fact that cross-border care currently comprises only about 1% of member
1 Martin and Smith (1999), however, report that the elasticity of demand for elective surgery with
respect to waiting time is low.
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states’ total public health care budgets, the directive can be considered a step
towards a well-functioning cross-border care system. The scope of cross-border
health care has a potential to increase as 65% of Europeans said that they would
travel abroad for quicker treatment (Laugesen and Vargas-Bustamante 2010).
In this paper we study how the optimal provision of health care depends on a
policy to increase accessibility by the use of cross-border health care. We assume
that individuals have a possibility to seek treatment in regions with shorter
waiting times and study how this affects the optimal size of the health care budget
in their home region, which in turn affects the waiting times there. In particular,
we focus on the provision towards individuals who do not use cross-border care
by studying how the incentives for over-provision change as cross-border care
becomes available. We define over-provision as providing so much health care
so that the marginal cost exceeds the marginal benefit; that is, providing more
health care than the first-best solution would stipulate. One of the central goals
in public health care is equal access to health care among the inhabitants, which
means that it should not be possible to discriminate care between individuals
based on other than medical reasons. Therefore, we take as a starting point for
our analysis that the public sector cannot discriminate between individuals by
having different waiting times for different individuals.
Following Stern (1982) and Stiglitz (1982), we set up a model with two types of
individuals which differ in ability and thus in the wage rate they earn. As emphasized in earlier research (Blomquist and Christiansen 1995, 1998; Boadway and
Marchand 1995), public provision of private goods, of which health care is one
example, can be an important tool for redistribution. To study the redistributive
role of health care provision, we follow this literature in assuming that the government cannot observe individuals’ ability-types, only their gross incomes. This
constrains redistribution since high-ability individuals can choose to mimic lowability individuals by working less if the tax payments on high incomes become
too high. The model contains two regions and we assume that the government
in each region has access to a non-linear income tax system which facilitates
redistribution between the ability types. One of the regions contains a larger fraction of the high-ability type resulting in higher health expenditures and shorter
waiting times. High-ability types in the region with a relatively large fraction of
low-ability types may then want to utilize cross-border care since it may reduce
their waiting time.
The paper contributes to the existing literature regarding waiting times by
analyzing the government’s incentive for health care provision and waiting times
when it has access to efficient means of redistribution and by illustrating that
reducing waiting times can facilitate further redistribution. First, the solution
is characterized when cross-border care is not available. This solution generally
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implies over-provision of care to low-ability type individuals since the optimal
policy will be an (weighted) average of low- and high-type demand and since
the possibility of mimicking by high-types will keep waiting times down as long
as labor supply and health are complements. Then we discuss what the optimal
policy will look like when cross-border care is allowed for. In our model only citizens in one of the regions may find it beneficial to use cross-border care, while
at the same time assumptions are made so that the receiving regions’ policy is
independent of whether cross-border care takes place or not. Within this framework then, two situations are illustrated; one in which the sending region finds it
beneficial to utilize cross-border care, and one in which it does not. In both cases,
we find that there are incentives for over-provision towards low-type individuals
although for different reasons. If the government finds it beneficial to promote
cross-border care, the mimicking self-selection constraint may still be binding,
which induces over-provision. In the other case, the government does not want
high-ability individuals to travel for care, and the binding constraint in this case
is the utility difference between going and staying. Therefore, there will be an
incentive to keep waiting times lower than if cross-border care was not available.
The rest of the paper is organized as follows: Section 2 sets up the basic model
to be used in the paper. In Section 3, we discuss optimal health care provision
when cross-border health care is not available, while Section 4 discusses optimal
provision when cross-border health care is an option. Finally, Section 5 concludes.

2 The Model
The federation consists of two regions which are responsible for providing health
care. The regions finance their expenditure via a non-linear labor income tax and
balance their budgets. Each region is populated by two ability types; a low-ability
type (denoted by superindex 1) and a high-ability type (denoted by superindex 2).
To focus on the interaction between public provision of health care and redistributive labor income taxation, we disregard individuals who are outside the labor
force, for example, because of old age. Let the wage rate earned by ability type i
be wi. The high-ability type is more productive and therefore earns a higher wage
rate, w2 > w1. The distribution of ability-types differs between regions. We denote
the region with the relatively higher share of low-ability individuals by L and the
region with the relatively higher share of high-ability individuals by H. The proportion of ability-type i in region j is denoted γij . To simplify the notations, we
normalize the population in each region to one. We disregard migration, but residents are assumed to be able to seek health care in the other region.
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The utility facing ability-type i living in region j is given by U ij =U ( x ij , z ij , hij ),
where x is private consumption, z leisure, and h is time as healthy. Leisure is
defined as a time endowment, normalized to one, less the time spent in market
work, l. Preferences are identical and the utility is increasing and strictly concave
in all arguments. We also assume that health and labor supply are complements
in the utility function. This assumption is equivalent to assuming that sickness
increases the marginal disutility of work. The assumption is supported by empirical
evidence; Viscusi and Evans (1990) estimate the marginal utility of consumption
when ill to be 77% of that when well while the corresponding estimates reported
in Gilleskie (1998) for acute illness are 58 and 16, depending on the type of illness.
Health care is assumed to be supplied free of charge. We also assume that the
regions are not allowed to discriminate between low and high-ability types and
between residents and non-residents when providing health care. Thus, all individuals seeking treatment in a region will have the same waiting time. The share of time
as sick for ability-type i living in region j that seeks treatment in region k is written
aij =

N k − ek
rN k



(1)

where Nk is the number that seeks treatment in region k.2 We assume that all individuals fall sick one time, meaning that Nk = 1 without cross-border health care.3
The variable ek denotes the number of individuals who get medical treatment;
all individuals who get treatment are assumed to be recovered. Lastly, r denotes
the exogenous rate at which individuals recover by themselves. Note that the
assumption that all individuals fall sick imply that r > 1 since aij otherwise would
be equal or larger than unity without treatments. From equation (1) we see that
∂aij / ∂ek =−1/ rN k < 0.
Since all individuals fall sick one time, aij also equals the average sickness
spell for ability-type i from region j, and we also assume that aij equals the actual
sickness spell for all individuals of ability-type i from region j. Thus, we neglect
intra-type intra-regional heterogeneity, that otherwise would occur since some
individuals recover by themselves, to better be able to analyze the heterogeneity

2 Equation (1) is the steady state solution to the dynamic equation a ij = N k − N k raij − ek , where a ij
is the change in aij .
3 Since pro-rich inequalities in health are documented in many studies, see e.g., Van Doorslaer
and Jones (2004) and references therein, we have also considered the case when low-ability
workers fall ill more often than high-ability workers. While the formulas for optimal provision
are changed by this, the general results discussed in the paper remain true also under this
assumption.
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we are interesting in – that between regions and ability-types. The assumption
that aij equals the sickness spell for all individuals of ability-type i from region
j implies that hij = 1 − aij . We also simplify the analysis by assuming that the cost
of seeking treatment in the other region is realized for all individuals who have
joined the queue in the other region, including those who recover by themselves.
We assume that both regions have the same cost function for treatments, c(e)
and that the marginal cost is positive and increasing (i.e., c′ > 0 and c″ > 0). The governments’ total cost for health care will be lower the longer the waiting time is; with
a positive waiting time, some will recover before it is their time to get treatment,
Qi
meaning that not all who fall sick have to be treated. With a waiting time of Qki , N k r k
will recover before getting treatment. Like aij , Qki is a decreasing function of ek.4
The private agents are assumed to make their choices concerning labor
supply and where to seek treatment after the governments’ policies have been
proclaimed. The private agents maximize their utility, subject to their time constraints, 1 − lij = z ij , and their budget constraints, w ilij −Tj ( w ilij ) = x ij + bδij , where T is
the income tax payment. The parameter b describes the (travel) cost of seeking
treatment in another region than that of residence and δij is a dummy that takes the
value one if the individual actually seeks treatment in another region. By defining
the marginal net wage as w ij = w i [ 1 − ∂Tj / ∂( w ilij )] , the first order c ondition for
consumption and labor supply can be written

∂U ij
∂x ij

w ij =

∂U ij
∂z ij

.

3 G
 overnment Policy without Cross-Border Health
Care
We assume that the governments have Utilitarian social welfare functions that
can be written
Wj = ω1j γ 1jU j1 ( x j1 , z j1 , hj ) + ω2j γ 2j U j2 ( x j2 , z j2 , hj ), j = L, H , (2)
where ωij denotes the weights government j attaches to the welfare of each ability-type. Note that, in the absence of cross-border health care, both ability types
face the same waiting time, meaning that hj1 = hj2 = hj . The government budget
constraint in region j is given by
Qi

4 Note that N k r k = N k raij , since both expressions define the numbers that recover themselves,
which gives Qki lnr = lnr + lnaij and Qki = 1+ lnaij / lnr . Hence, ∂Qki / ∂aij = lnr / aij >0 (since r > 1) and
∂Qki / ∂ek =− lnr /( rN k aij ) < 0.

Public Provision and Cross-Border Health Care

163

∑ γ ( w l − x ) = c( e ).
i
j

i i
j

i
j

(3)

We make the conventional assumptions about information; governments can
observe income, whereas ability is private information. We follow much of the
earlier literature in concentrating on a standard case, where the governments
want to redistribute from the high-ability to the low-ability type. As a consequence, they would like to prevent the high-ability type from pretending to be
a low-ability type, i.e., becoming a mimicker. This is accomplished by imposing
a self-selection constraint, implying that the high-ability type (at least weakly)
prefers the combination of disposable income and hours of work intended for
him/her over the combination intended for the low-ability type. Note that the
hours of leisure that the high-ability type enjoys when working just enough to
reach the same labor income as the low-ability type is given by ˆz j2 = 1 − l j1 ( w 1 / w 2 )
and that the self-selection constraint can be written
i

j

U j2 ( x j2 , z j2 , hj ) ≥Uˆ j2 ( x 1j , ˆz j2 , hj ). (4)
Each regional government decides on a non-linear income tax schedule,
Tj ( w ilij ), and the number of treatments, ej. The choice of ej in turn affects the
sickness spell aj: without cross-border health care aj = (1–ej)/r. Since the government has access to a non-linear tax-schedule, we can solve the policy problem
as if it directly chooses x 1j , l j1 , x j2 , l j2 and ej to maximize its objective function,
subject to the self-selection constraint (4) and the resource constraint. The
Lagrangean corresponding to the optimization problem facing the government
is written
£ j = γ 1j ω1jU j1 ( x j1 , z j1 , hj ) + γ 2j ω2j U j2 ( x j2 , z j2 , hj )
+ λ [ U 2 ( x 2 , z 2 , h ) −Uˆ 2 ( x 1 , ˆz 2 , h )]
j

j
1
j

j
1 1
j

j
2
j

j
2 2
j

j
j
1 1
j j

j

2
j

(5)

j

+ µ j [ γ w l + γ w l − γ x − γ x − c( e j )]
2
j



The first order conditions become
 ∂U 1

∂Uˆ 2
= γ 1j  ω1j 1j − µ j − λ j 1j = 0
∂x
∂x j
 ∂x j



(6)

 ∂U j2

∂U j2
2
= γ  ω j 2 − µ j + λ j 2 = 0
∂x j2
∂x j
 ∂x j



(7)

∂£j

1
j

∂£j

2
j

2
 ∂U j1

w 1 ∂Uˆ j
1
1
1


=−
γ
ω
−
µ
w
+
λ
=0
j
j
j
j
1
∂l j1
w 2 ∂ˆz j2
 ∂z j



∂£j

(8)
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 ∂U j2

∂U j2
2
2
2


=−
γ
ω
−
µ
w
−
λ
=0
j
j
j
j
2
∂l j2
∂z j2
 ∂z j



(9)

 ∂U 2 ∂Uˆ 2   1
∂£ j  1 1 ∂U j1 2 2 ∂U j2
= γ j ωj
+ γ j ωj
+ λ j  j − j   − µjc′ =0
∂e j 
∂h j
∂h j
 ∂hj ∂hj   r



(10)

∂£j

Note first, that the first-order conditions for consumption and labor supply
(6–9) are standard in the optimal taxation literature. This also implies that the
optimal taxation formulas that can be derived follow the standard pattern; see
e.g., Aronsson and Blomquist (2008). The term 1/r in the first order condition (10)
is the negative of ∂a j / ∂e j and thus describes how the sickness spell is decreased
when the number of treatments is increased marginally. Put differently, r is the
number that treatments must be increase by in order to reduce the sickness spell
with one unit. The smaller r is, the higher the optimal level of ej will be.
∂U ij / ∂hij

to be the marginal rate of substitution between
∂U ij / ∂x ij
health and private consumption and combining first order conditions (6), (7) and
(10) gives us the following proposition:
Defining MRS ij =

Proposition 1: Without cross-border health care, the rule for optimal provision of
health care is
λ ∂Uˆ j2
2 ].
(11)
[ MRS j1 − MRS
rc ′ = ∑ γij MRS ij + j
j
1
µ j ∂x j
i

Note that rc′, the marginal cost of additional time as healthy, equals the marginal rate of transformation between health and private consumption, since the
price of private consumption is normalized to unity. Thus, the proposition states
that the number of treatments, ej, should be chosen such that the marginal rate
of transformation between health and consumption equals a weighted average of
the marginal rates of substitution plus a term associated with the self-selection
constraint. As mentioned above, health and labor supply are assumed to be complements, meaning that the term in square brackets is positive since the mimicker
supplies less labor than the true low-ability type. This means that increasing the
number of treatments slightly (or equivalently reducing the waiting time) relaxes
the self-selection constraint. Thus, the proposition implies that reducing the
waiting time will allow the governments to redistribute more from the high-ability type to the low-ability type.
Hoel and Saether (2003) derived a different result, stating that longer waiting
times can serve as a means of redistribution. The intuition behind their result
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was that patients with low waiting cost are better off waiting, since waiting time
makes patients with high waiting costs choose private treatment which reduces
the cost of publicly financed health care. The difference in results is explained by
that they performed a partial equilibrium analysis, which did not take into account
how waiting times affect labor supply and tax revenues. In our general equilibrium model, longer waiting times affect mimickers the least, since health and labor
supply are complements and a high-ability type mimicking a low-ability type work
the fewest hours. Therefore, if waiting times were exogenously increased and health
thus decreased, it would become more tempting for high-ability workers to reduce
their hours of work to mimic the income of low-ability workers. To prevent this,
the government would need to reduce the relative tax payment of the high income
earners so much that the total redistribution is less than with shorter waiting times.
Note that our result that shorter waiting times will allow the governments to
redistribute more holds also if private health care without waiting times are introduced in this model. With private health care bought by the true high-ability type,
so that publicly provided health care is only directed towards the low-income
consumers, equation (11) would change to
rc ′ = MRS j1 +

λ j ∂Uˆ j2

γ µ j ∂x
1
j

1
j

2 ].
[ MRS j1 − MRS
j

(12)


If the government, starting in a first-best situation where rc ′ = MRS j1 , raised
taxes on low incomes to finance shorter waiting times and thus better health for
low income earners, this would reduce welfare for potential mimickers since they
work less and hence value health improvements less. As a consequence, mimicking would become less attractive and the government could therefore raise taxes
for high income earners and lower taxes for low-income earners without highability workers choosing to mimic low-ability workers.
It should, however, be made clear that waiting times can serve as a means
of redistribution in the way explained by Hoel and Saether if the government
knows that the self-selection constraint is not binding and prefers to redistribute
more but is unable to do so using efficient means. This follows from the results
of Besley and Coate (1991) who showed that a low quality of a publicly provided
private good might facilitate redistribution if the government lacks effective
means of redistribution such as non-linear income taxation. Absence of nonlinear income taxation is, however, not a sufficient condition for waiting times
to facilitate redistribution and increase welfare. In a model where public health
care was financed through a linear income tax and where private treatment could
be bought without delay, Fossati and Levaggi (2008) showed that delaying treatments in public health care do not increase welfare.
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Let us now return to the model without private health care. Using that
γ − 1 =− γ 2L , equation (11) can be rewritten as
1
L

rc ′ − MRS j1 = γ 2j ( MRS j2 − MRS j1 ) +

λ j ∂Uˆ j2

µ j ∂x

1
j

2 ].
[ MRS j1 − MRS
j

(13)


The left hand side of equation (13) shows for the low-ability type the difference between the marginal rate of transformation and the marginal rate of substitution, a difference that in a first best scenario would be zero. As discussed
above, the term in square brackets is positive, thus showing one incentive to overprovide health care to the low-ability type, i.e., to have shorter waiting times for
them than would be optimal in a first best scenario. Assuming that l j2 ≥ lj1 , the
first term on the right hand side of equation (13) is also positive,5 indicating a
second reason for over-provision of health care to the low-ability type. That is, the
waiting time for the low-ability type will be held down by the fact that the first
best waiting time for the high-ability type is lower than the first best waiting time
for the low-ability type.
2
In region L where γ j is lower than in region H, the first term on the right hand
side of equation (13) will be smaller than in region H, i.e., health care will be less
over-provided to the low-ability type in region L. This is one important reason to
1
why, without cross border health care, ej is likely decreasing in γ j meaning that eL
likely is lower than eH. As discussed in the Appendix, the sign of de j / dγ 1j is also
affected by indirect effects and is generally not possible to determine, but in the
following we assume that de j / dγ 1j < 0.

4 T
 he Government’s Problem with Cross-Border
Health Care
In this section we discuss the behavior of governments when individuals can
choose the region of treatment. We assume that the home region pays the
5 Note that, without cross border health care, both types have the same health while the high2
ability type has a larger private consumption. Thus, unless lj1 is much larger than lj , which
due to the complementarities between labor supply and health could result in the low-ability
type having higher marginal utility of health, this implies that MRS j1 < MRS j2 . Thus, lj2 ≥ lj1 is a
sufficient but not a necessary condition for MRS j1 < MRS j2 . That MRS j1 < MRS j2 is also supported
by empirical studies showing that high income earners on average utilize more medical s pecialist
services than low-income earners after controlling for need of care (e.g., Van Doorslaer et al.
2000, 2006).
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incremental treatment cost to the other region when someone seeks treatment
in that region, which implies that only the incentives for the region with the
longest waiting time will be affected by the possibility of cross border health care.
First, we discuss the case when the high-ability type from region L actually seeks
treatment in region H. That the low-ability workers will never be the worker type
choosing treatment in region H follows by the assumption that l j2 ≥ lj1 , which guarantees that MRS j1 < MRS j2 . This is consistent with empirical studies on European
countries showing that higher income and education increases the likelihood of
seeking treatment abroad (e.g., Kyriopoulos and Gitona 1998; Jesse and Kruuda
2006). Then, we discuss the case when government L induces its citizens to not
to seek treatment outside their own jurisdiction. The latter situation might arise
for example when a federal government or a supranational organization like the
European Union have given individuals the right to cross border health care even
if it is not in the interest of all regions.

4.1 When Cross-Border Health Care Takes Place
Cross border health care takes place when it is welfare improving for region L,
which it can be since it provides the government in region L with the possibility to
let the high-ability type wait a shorter time for treatment than the low-ability type.
Different waiting times are beneficial for the government, since the cost of treatment is the same for both types while the marginal rate of substitution between
health and consumption, and thus the waiting cost, is larger for the high-ability
type. Since the government can redistribute using non-linear income taxes, it
might in fact be welfare enhancing for both ability types. However, since the government in region L cannot choose the waiting time in region H, and because of
travel costs and increasing marginal cost of treatments in the two regions, cross
border health care can never achieve as high utility as if the governments were
allowed to have different waiting times for the two ability types. Thus, an underlying assumption made here is that it is not feasible for the government to implement a policy in which there are two separate health care ques.
Note that if cross border health care is welfare enhancing, it is always possible to make the high-ability type seek treatment in the other region. The reason
is that they will only pay part of the cost for it, which is the travel cost but not the
increased cost of treatment, but they will get the entire benefit from it conditional
on x L2 and lL2 .
Let us now analyze the effect of cross border health care on government
policy. The high-ability type may choose to mimic the low-ability type or choose
treatment in the other region. However, the high-ability type would not choose
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treatment in the other region and at the same time mimic the low-ability type,
since she would then have equal income but lower marginal utility of health than
the low-ability type. The Lagrange function for the policy problem in region L is
given by
£L = γ 1L ω1LU L1 ( x L1 , z L1 , hL1 ) + γ L2 ωL2U L2 ( x L2 , z L2 , hL2,b )
+ λ [ U 2 ( x 2 , z 2 , h 2 ) −Uˆ 2 ( x 1 , ˆz 1 , h 1 )]
L

L ,b

L ,b

L

L ,b

L

L

L

(14)

L

+ µL [ γ 1L w 1lL1 + γ 2L w 2 lL2 − γ 1L x L1 − γ 2L ( x L2 ,b + b ) − p( eL ) − P( eH )],



where x L2 ,b = x L2 − b and hL2,b = 1 − aH describe the outcomes for high-ability types
seeking treatment abroad and where P(eH) is the total payment to region H for
residents of region L that are treated in H. The first order conditions are given in
equations (A1) to (A5) in the Appendix.
If first-order conditions (A1)–(A5) are compared with those obtained when
cross-border health care was not allowed, (6)–(10), we note that the first order
conditions for x L1 and lL1 are unchanged, while the other three conditions are different. The high-ability type’s payment for travel cost increases his/her marginal
benefit of consumption, which has a positive effect on the choice of x L2 . His/her
marginal utility of leisure is reduced (since health and labor supply are assumed
to be complements) which has a positive effect on the choice of lL2 . The largest
difference is that the high-ability type no longer is directly affected by marginal
changes in the choice of eL. To see how the incentives for health care provision are
changed by cross-border health care, the first order conditions for x L1 and eL are
combined. The following result applies
Proposition 2: When cross-border health care takes place, the rule for optimal
provision of health care in region L is written
rc ′ = MRSL1 +

2
λL ∂Uˆ j

γ µL ∂x
1
L

1
j

2 ].
[ MRSL1 − MRS
L

(15)


First note that Proposition 2 implies that the government in region L has an
incentive to over-provide health care to the low-ability type also in the case when
only the low-ability type is treated within the region. The reason is that the highability type would seek treatment in region L if she chooses to mimic the lowability type and value short waiting time less than the true low-ability type.
Over-provision to the low-ability type is reduced by the fact that MRS j2 does
not affect the rule for optimal provision in this case. On the other hand, the
importance of the self-selection term is scaled up with the factor 1/ γ 1L , compared
with equation (11). The intuition is that over-provision to relax the self-selection
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constraint no longer affects the entire population (normalized to unity), only the
1
share γ L of the population that seeks treatment in the home region.
The actual number of treatments provided to the low-ability does not only
depend on the degree of over-provision. For a given degree of over-provision,
the number of treatments to the low-ability type is larger with cross border
health care since the marginal cost of treatments in region L is smaller when
the high-ability type no longer requires health care resources from that region.
However, cross-border health care also means that the cost of health care provision for the high-ability type implies an income effect, which contributes
towards a decrease in the number of treatments in the home region. As discussed in the beginning of this section, if cross border health care is welfare
improving, it is likely to improve welfare for both ability-types since the government has the possibility to redistribute resources using income taxes.
This holds irrespective of whether the waiting time for the low-ability type is
reduced or increased.

4.2 The Government Prevents Cross-Border Health Care
If the travel cost, b, and the second derivative of the cost function, c″, are sufficiently large, and the waiting time in region H is too far away from what region
L would prefer for its high-ability type, then cross-border health care will reduce
welfare in region L. For example, if the ability distribution is very similar across
the regions, then the waiting times will also be very similar, implying that crossborder health care will not be welfare improving even if b and c″ are quite low. If
the welfare losses associated with cross-border health care are sufficiently large
relative to the distortions necessary to prevent it, the government in region L will
induce the high-ability type not to seek treatment abroad.
To prevent the high-ability type from seeking treatment in region H, the government in region L makes sure that the following self-selection constraint is
fulfilled
U L2 ( x L2 , z L2 , hL2 ) ≥U L2 ,b ( x L2 ,b , z L2 , hL2,b ), (16)
The Lagrange becomes
£ = γ 1L ω1LU L1 ( x L1 , z L1 , hL1 ) + γ L2 ωL2U L2 ( x L2 , z L2 , hL2 )
+ λ [ U 2 ( x 2 , z 2 , h 2 ) −Uˆ 2 ( x 1 , ˆz 2 , h 2 )]
L

L

L

L

L

L

L

L

L

(17)

+ ηL [ U L2 ( x L2 , z L2 , hL2 ) −U L2 ,b ( x L2 ,b , z L2 , hL2,b )]

+ µL [ γ 1L w 1lL1 + γ 2L w 2 lL2 − γ 1L x L1 − γ 2L x L2 − p( eL )].
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Note that only one of the self-selection constraints can be binding, since
U ( x L2 ,b , z L2 , hL2,b ) cannot be both strictly below and strictly above Uˆ L2 ( x L1 , ˆz L2 , hL2 ).
If the first self-selection constraint is binding, the outcome will be identical with
that discussed above when cross-border health care was not allowed. Therefore,
we concentrate below on the case when the “no cross-border health care” constraint, (16), is binding. The first order conditions are given in equations (A6) to
(A10) in the Appendix. Combining first order conditions for x L1 , xL2 and eL gives
us the proposition:
2
L ,b

Proposition 3: When cross-border health care is allowed but the government in
region L prevents it, the rule for optimal provision of health care in region L is written
rc ′ = ∑ γiJ MRSLi +
i

2
ηL ∂U L ,b
MRSL2
2
µ J ∂x L ,b



(18)

Proposition 3 shows that health care to the low-ability type will be over-
provided also in this case, since MRS j2 > MRS j1 and since shorter waiting times
relax the “no cross-border health care” constraint. Like proposition 1, proposition 3 states that the number of treatments, eL, should be chosen such that the
marginal cost of additional time as healthy, rc′, equals a weighted average of the
marginal rates of substitution between health and consumption plus a term associated with the self-selection constraint. However, equation (18) and equation (11)
(in proposition 1) differ by referring to different self-selection constraints. Without
further assumptions it is not possible to show if the second term of equation (18)
is larger or smaller than the second term of equation (11) since the terms refers to
different solutions, implying that the values of the marginal utilities and shadow
prices differ. There are, however, some arguments suggesting that
in equation (18) is larger than

λ j ∂Uˆ j2

µ j ∂x

1
j

2
ηL ∂U L ,b
MRSL2
µ J ∂x L2 ,b

2 ]
[ MRS j1 − MRS
in equation (11). First, even
j

2 ]
if MRSL2 in equation (18) and [ MRS j1 − MRS
in equation (11) refer to different
j
situations, it is quite reasonable that the first is larger than the second, since
MRSL2 under reasonable assumptions is larger than MRSL1 and hence larger than
MRSL1 minus a positive number. Also, it is likely that ηL > λJ since the utility the
high-ability type could get by using cross-border care is larger than that obtained
by mimicking the low-ability type.
The fact that the high-ability type now must be guaranteed a higher utility
level in order to behave as the government prefers than when cross-border health
care is not allowed limits the possibilities for redistribution in region L. It also
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reduces the total weighted welfare in the region since it implies that the government is more constrained. Thus, compared to when cross-border health care is
not allowed, a low-ability worker under this situation is likely to get a smaller
piece of a smaller pie and is, therefore, most likely worse off.

5 Summary and Discussion
This paper addresses optimal provision of public health care and how this is affected
by the possibility of residents seeking treatment in other regions. The analysis is
based on a two-type model where the regional governments use nonlinear income
taxes to finance their health care cost but are constrained from applying different
waiting times for the two ability types. Consumers recover by themselves at an exogenous rate implying that the optimal waiting times are positive. However, since the
ability-type distribution differs across regions, so does the waiting times, which is
the driving force between cross-border health care in the model. The analysis focuses
on the incentives for the region for which the optimal waiting time is longest.
The results show that it is optimal to over-provide health care to the lowability type both when cross-border health care is allowed for in the model and
when it is not allowed for. This means that there is an incentive to have shorter
waiting times relative to the first-best solution. When cross border health care is
not allowed for in the model, over-provision arises since this increases the possibility to redistribute without causing high-ability individuals to reduce their
labor supply in order to mimic low-ability individuals and thus get their lower tax
payments. In other words, health care is over-provided to relax a self-selection
constraint. This result is explained by that the complementarity between health
and labor supply implies that mimickers, due to their lower labor supply, value
health less at the margin than low-ability individuals. Another reason for the
over-provision to low-ability individuals is that the government, by assumption,
is constrained from applying different waiting times in combination with that the
marginal rate of substitution between health and consumption is higher for (nonmimicking) high-ability individuals than for low-ability individuals.
When cross-border health care takes place, health care to the low-ability
type is no longer over-provided to partly accommodate high-ability individuals’
demand for shorter waiting times, since they now seek treatment in the other
region. However, the self-selection constraint is given larger weight in the optimal
provision formula in this case since only the provision to the low-ability individuals must be distorted to relax the constraint.
When individuals are granted the right to cross-border health care (for
example by a federal government), but a region wants to induce its citizens not to
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use this right, health care is over-provided of similar reasons as when cross-border health care is not an option. A difference is that health care in this case is used
to relax another self-selection constraint; the constraint that makes high-ability
individuals preferring to seek treatment in their own region. In this situation the
region with the longest waiting time increases their health care expenditures to
reduce the waiting time so that the difference in waiting times across regions is
small enough in order to prevent cross-border health care.
The result that higher health care expenditures and shorter waiting times
can facilitate more redistribution can be contrasted with the result of Hoel and
Saether (2003) that longer waiting times can serve as a mean of redistribution.
The result of Hoel and Saether (2003) was based on the fact that waiting time
makes patients with high waiting costs choose private treatment which reduce
the cost of publicly financed health care. The difference in results is explained by
that we use a general equilibrium model which shows how longer waiting times
reduces the possibility to redistribute using taxes. Our results do not contradict
those of Besley and Coate (1991) showing that in lack of efficient means of redistribution, like optimal non-linear income taxes, it might be optimal to publicly
provide a good of low quality, so that high income household opt for buying the
good with higher quality privately instead.
Cross-border health care might be welfare improving for the region with
longer waiting times, since it enables residents with high waiting costs (i.e., highincome individuals) to get shorter waiting times than those with lower waiting
cost. Since the government can redistribute using non-linear income taxes, crossborder health care might in fact increase welfare for all individuals, but it will, in
this model, necessarily increase inequality in health.
The number of patients that seek treatments in another country is currently
rapidly increasing in the European Union (Suñol et al. 2009). It is therefore important to increase the knowledge about its causes and consequences. Further research
might, for example, analyze the consequences when cross-border health care is
driven by returns to scale or other sources of comparative advantages in health care
production between regions. With cost advantage, a low cost region may be better
off from exporting medical services, which in turn may affect the level of provision
and redistribution in different ways than those described in the present paper.
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Appendix
First order conditions
Note that with cross-border health care, hL1 = hˆL2 = 1− aL = 1−( γ 1L − eL ) / γ 1Lr
depends on eL, while hL2 = 1− aH = 1−( 1+ γ 2L − eH ) / [( 1+ γ L2 ) r ] is unaffected by marginal changes in region L’s decisions. The first order conditions when cross-border health care takes place can thus be written
 ∂U 1

∂Uˆ 2
= γ 1L  ω1L 1L − µL  − λL 1L = 0

∂x
∂x L
 ∂x L
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The first order conditions when the government prevents cross-border health
care are written
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∂£L  1 1 ∂U L1
∂U 2  1
=  γ L ωL
+ ( γ L2 ωL2 + ηL ) L  − µL c ′ = 0 
∂eL 
∂hL
∂hL  r

(A10)

Proof of Propositions 1, 2, and 3:
To derive equation (11), move rμjc′ in the first order condition for ej [eq. (10)]
∂U i / ∂hij
to replace all
to the left hand side and then divide by μj. Use MRS ij = ij
∂U j / ∂x ij
expression for marginal utilities of health. Then use that equations (6) and (7)
imply
γ 1j ω1j

∂U j1
∂x 1j

= γ 1j µ j + λ j

∂Uˆ j2
∂x 1j

,

and
γ 2j ω2j

∂U j2
∂x j2

= γ 2j µ j − λ j

∂U j2
∂x j2

and rearrange to get equation (11).
Equations (15) and (18) are derived similarly using that equation (A1) implies
γ 1L ω1L

∂U L1
∂x

1
L

= γ 1L µL + λL

∂Uˆ L2
∂x L1

and that equation (A6) and (A7) imply
ω1L

∂U L1
∂x L1

= µL

and
( γ L2 ωL2 + ηL )
The sign of

∂U L2
∂x L2

= γ L2 µL + ηL

∂U L2 ,b
∂x L2 ,b

.

de j
dγ 1j

de j

can be obtained by total differentiating equation (11) with
dγ 1j
respect to ej and γ 1j which gives
The sign of
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(A11)
where σ < 0 is the governments second order condition with respect to ej. The
direct effect is described by the first two terms in the numerator which are jointly
negative as discussed in the text.
As discussed by Aronsson and Blomquist (2008), when the share of lowability type in a state is increased, the financial burden of the low-ability type is
increased. That is, the low-ability likely has to contribute more to finance health
care, which they can do either by working more and/or reducing their private
consumption, which both makes mimicking less attractive. When mimicking
becomes less attractive the high-abilities’ tax payment can be increased, which
is accomplished by also them working more and/or reducing their private consumption. If health and labor supply are not too strong complements, the effect
of reduced consumption dominates the effect on the marginal rate of substitution
between health and consumption, implying that the third term is negative.
The fourth term is likely negative since mimicking likely becomes less attrac1
tive and the region’s budget constraint becomes tighter when γ j is increased.
However, the fifth term is positive given that private consumption of the low-abil1
ity type is reduced when γ j is increased. Lastly, if increased financial burden by
the low-ability type primarily affects is marginal rate of substitution by affecting
the marginal utility of consumption, the last term in the numerator is negative: the
reason is that if the denominator of the MRS-terms are increased proportionally
more than the nominators, this reduces the value more of the higher MRS-term.
To conclude, the two direct effects are jointly negative, one indirect effect
is positive while three likely is negative given the assumptions made. Without
de j
further assumptions we cannot conclude that
< 0, but we think that this is
dγ 1j
highly plausible and it is therefore assumed in the paper.
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