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Abstract 

This thesis investigates various health care policies in a framework that combines heath 

care financing, health expenditure, and public choice procedure. The health care policies 

studied include wait times for public health care, subsidy for home care for the elderly, 

and the public-private mix of health expenditure. 

Chapter 1 investigates the determinants of wait times for public health care in a political 

economy framework. A public-private health system is modeled, where the longer wait 

for public care is the major difference between the public and private systems. Voters' 

preferences for health care vary according to their expected morbidity and by income. In 

the political equilibrium, wait times in the public system depend on demographics and 

morbidity. But they are independent of the distributions of income and of political 

influence, which affect only individual tax-transfer rates. 

Chapter 2 studies analytically and with simulation the measurement of the net fiscal 

incidence of a program that subsidizes home care of the elderly, when both individual 

welfare and family structure matter. The definition of welfare incidence, the comparison 

of welfare-based incidence with budgetary incidence for non-cooperative and cooperative 

families, and the calculation of the shifting of program benefits between family members, 

some of whom may be altruistic, are key issues in the analysis. 

Chapter 3 investigates the determinants of the public-private mix in health care 

expenditure in OECD countries over the 1981 - 2005 period. Estimating equations are 
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based on an extension of Usher (1977)'s model of the collective decision to socialize 

private goods. The estimation results verify Usher's theory concerning the roles of 

incentives to redistribute and the losses from socialization of health care when 

preferences are diverse. In addition, we find that the general right-left ideological views 

of citizens play an important role in defining the boundary between public care and 

private care. Finally, the results indicate that population aging is likely to lead to 

increased spending on the public health care system rather than to greater relative 

reliance on private care. 
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PART I 

Wait Times for Public Health Care: A Political 

Economy Analysis 

Abstract 

This paper investigates the determinants of wait times for public health care in a multi

dimensional competitive political equilibrium. A public-private health system is modeled, 

where the longer wait for public care is the major difference between public and private 

systems. Voters' preferences for health care vary according to their expected morbidity 

and by income. In the political equilibrium, wait times in the public system depend on 

demographics and morbidity. But they are independent of the distributions of income and 

of political influence, which affect only individual tax-transfer rates. It is also shown that 

when the population ages, equilibrium wait times for public care may go up or down 

depending on the initial state of the health system. 

1 
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1 Introduction 

Population aging in advanced democracies has imposed severe strains on public health 

care systems, often being singled out as a key cause of health care queues. An aging 

population needs greater medical treatment, and longer wait times lead to deterioration in 

the satisfaction with the public health care system. The result is growing concern with the 

viability of public care, so much so that most competing political parties in countries with 

public health systems now treat health care as a prominent issue in their election 

campaigns.1 

In contrast to the scholarly attention that has been given to the political viability of public 

pension systems when population ages2, few papers have studied the relationship between 

health care and aging in a political economy framework. There is a rich literature on wait 

times in the health economics literature; for example, Marchand and Schroyen 2005, 

Costaa and Garcia 2003, Hoel and Saether 2003, Lopez-Nicolas and Vera-Hernandez 

2002, and Jofre-Bonet 2000. But none of these works has investigated wait times in a 

political equilibrium3.The purpose of this paper is to begin to fill this gap. 

We model wait times for public care in a competitive political system and explore the 

1 For example, in Canada, this has recently led to promises of a "wait time guarantee". (See the Canadian 
government's "Speech from the Throne" on April 4, 2006). Sweden and Spain also set up wait time 
guarantees (Gonzalez and Herrero, 2004). 

2 For some contributions to the literature of pension and population aging, see Weaver 2003, Banting and 
Boadway 1997, Disney 1996, and Meijdam and Verbon 1996. 

3 There are some literature on political economy of health care, see for example, Vogel 1999, Gouveia 1997, 
Feldstein 1990, and Pauly 1988. Some works are on political economy of publicly provided private good in 
general, see for example, Blomquist and Christiansen 1999, Epple and Romano 1996 and Usher 1977 
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impact of population aging and other factors on the political equilibrium. The research 

builds to some extent on Gouveia's (1997) model of health care with one important 

difference being that in this paper, the tax system is more complicated, distinguishing 

between groups of taxpayers according to their income, morbidity, and political influence. 

The complexity of policy here necessitates the use of a multi-dimensional spatial voting 

model, in contrast to the median voter model used by Gouveia. 

In the framework we develop, health care is composed of two parts: a "free" but delayed 

public component, and a timely private component. Wait times in the public system are 

modeled using queuing theory, under the assumption that rationing in the public system 

inevitably leads to wait times that exceed those for private care. 

The electorate consists of various groups - young and old (or healthy and sick), and rich 

and poor. Older voters prefer faster public care while younger and richer citizens do not 

want to pay for an expanded public health system. In the spatial voting model we develop, 

expected-vote maximizing parties propose multi-dimensional policy platforms, including 

a group specific tax-transfer system, to address the inherent conflicts among these groups. 

Results of the investigation include the following. First, under well-specified conditions, 

equilibrium wait times in the public health system depend on the nature of the 

distribution of morbidity and on the technical factors that determine the length of the 

waiting queue for public care. But wait times are independent of the distributions of 

income and of political influence, which affect only group specific tax-transfer rates, 

even though senior citizens are more single-minded than others about health care when 

voting. Second, as the electorate as a whole ages, the equilibrium wait times may increase 

3 
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or decrease depending on factors such as the initial equilibrium state and the electorate's 

changing average preference for public care. 

2 The Model 

Assume that there are I different groups of citizens who have inherently different average 

incomes, yt, average rates of morbidity, ph as measured by the probability of becoming 

sick, with/?. c= (0,1), and average political influence, s„ as measured by the sensitivity of 

voting to changes in welfare. Thus there are in the electorate a group of citizens who are 

old, poor, and politically influential, a group that is young, rich and of limited influence, 

and so on. Each group is of size rij and the total population or electorates of the country 

i 
is N = y.w,-. 

(=1 

Each individual has a common utility function. Because we are interested primarily in the 

health care consumption mix, we assume that the labor decision has already been solved 

and is independent of consumption. In each group, the representative citizen is assumed 

to earn a fixed level of income and spend all this income on a numeraire consumption 

good and on health care. 

If any a citizen in group i  gets sick, he or she demands a level of health care, h i *  to be 

chosen in conjunction with a quantity of a numeraire consumption good, x/,. The level of 

utility achieved by a representative citizen when sick is 

4 In this paper, health care includes only hospital treatment and physician services. Medical services such as 
dental care and vision care are not considered because in these specialties, waiting time is not a serious 
problem and there is not much interaction between public and private providers. 

4 
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u X i  = u ( x u , h u ) .  ( 1 )  

On the other hand, if the citizen is healthy, he will demand a level of numeraire 

consumption, xot, and his health care consumption will consist only of some minimum 

level, hoi, that includes such features as an annual health check up and immunization. 

Then his utility when healthy is 

U Q i  = U i X 0 i ^ 0 i )  ( 2 )  

We assume that the level of health care consumption must be determined prior to 

knowing the probability of becoming sick or the position in a waiting queue for public 

care. The expected utility of a representative citizen in group i is 

Eu(xi, h,) = (1 - p, )u(x0i, h0.) + p,u{xu 

2.1 The relationship between public care and private care 

We assume a public-private mixed health care system5. Health care consumption of each 

citizen consists of two components. The government provides g units of universal public 

care free of charge to each citizen6, independent of their risk group. In addition, the 

citizen can choose to purchase m units of private care at price q to supplement their 

public care entitlement. Initially we assume that private health insurance is available for 

citizens who wish to purchase private care, and there is no pay-from- the pocket private 

5 Australia, Belgium, France, Germany, Sweden, and United Kingdom all have universal public health care 
coverage and are also integrating private-sector involvement in health care delivery and financing (Cyrenne, 
2004). 

6 Universality means that all the citizens are entitled to the same amount of public care. 

5 
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care option7. 

In the presence of both public and private care, the health care consumption of a 

representative citizen in group i is 

K  = R ( P i Y g  +  m i >  (4) 

where hu is the total health care consumption when the citizen is sick; g is the universal 

level of per-capita public health care consumption8; and m, is the units of private care 

consumption chosen by the citizen. R ( p  )  =  ^ with 0<R(p,)<l is the discount rate 
1+ <?(/>,) 

for public care representing the dissatisfaction with delay in the public system, where 

§(pt) is the rate of time preference of the citizen, and T is the number of periods that 

citizens have to wait for public health service. S(p,) depends on a patient's morbidity as 

well as his or her subjective preference for public care. 

We assume that the patients with higher morbidity have a higher time preference for 

medical service, that is, the derivative of 8 (pt) with respect to pt is positive. Wait times 

affect groups with higher morbidity more negatively than others, so that groups with a 

higher morbidity have a lower assessment of the value of the public care, and hence will 

be more likely to buy supplementary private coverage9. For example, senior citizens use 

hospital and physician services more often than youths do because of their higher 

7 We initially exclude the pay-from-the-pocket option because this helps in focusing on the redistribution 
issue associated with public and private health insurance. This assumption is relaxed in section three. 

8 We do not distinguish between public care entitlement and actual public care consumption because on 
average, they have to be equal. 

9 Relaxing this assumption would not change any major result of the study. 
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probability of becoming sick. As a result, seniors are more frequently allocated to waiting 

queues and have greater dissatisfaction with wait times in the public system. When 

private alternatives are available, seniors demand more than others, ceteris paribus, to 

supplement their entitlement of public care with private insurance10. 

The discount function, R(pi)T is illustrated in Figure 1-1. R(pif is the marginal value of 

public care in terms of private care for a citizen in group i. R(pt)T is assumed to decline 

with morbidity p, for given T, and to shift downwards when T increases, as shown in 

Figure 1-1 . The horizontal line at 1 represents the "discount rate" of private care. 

Figure 1-1 The Determinants of the Discount Function for Public Care 

R(pf 

The "discount rate" of private care =1 

R(Pi) 

R(Pi)"> T i>t0 

TO 

To support the public health system, each citizen pays income tax at a rate whether he 

or she purchases private care or not. These income tax rates differ across voter groups 

according to their income, morbidity, and political influence. 

We have already distinguished between public and private care by assuming that there are 

This does not mean that seniors actually purchase more private insurance than youths because seniors are 
more likely to be screened out by private insurance providers. 
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wait times in the public care system but no waiting in the private system. The other 

difference is that private health services are priced. But except for wait times and prices, 

we assume that the public and the private sectors offer the same coverage and quality. 

For the readers' convenience, the similarities and differences between public and private 

care in the model are summarized in the table below: 

Table 1-1 Comparison of Assumptions about Public Care and Private Care 

Public care Private care 
Service Coverage same same 
Service Quality same same 
Production Cost same same 
Financing Source tax revenue insurance premium 
Wait Times Length T > 0 T = 0 (no wait times) 
Price to Patients tax payment market price 
Quantity fixed at g any non-negative value 
Time Flexibility Citizens cannot pay to jump the no wait times 

queue 

2.2 The demand for individual private care 

We now specify in detail the individual demand for private care. We assume there is an 

actuarially fair private insurance scheme11. The representative citizen purchases qrrii units 

of private insurance, where q is the market price of private care, and pays a premium at 

rate pt because the insurance is actuarially fair. The price of the numeraire consumption 

good x is normalized to 1. 

The budget constraint of the citizen is independent of his or her realized health status, and 

is 

" Adverse selection and moral hazard problems are important for a private insurance scheme but we will 
not deal with these problems in this paper. 
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*o; = *1, = y,  0 qrn,, (5) 

where I, is the tax-transfer rate for a member in group /'. 

The representative citizen chooses the desired level of private care m, so as to maximize 

expected utility 

E u t  =  ( 1  - P i ) u ( x 0 l , h m  )  +  p , u ( x u ,  R ( p ,  ) T  g  +  m , ) ,  (6) 
K) 

subject to the budget constraint in equation (5). 

After substituting numeraire consumption x out of the citizen's objective function by 

using the budget constraint in equation (5), we obtain the following: 

EUj = (1 -p, )u([y, (1 -l^-p.qmX h0i) +piu(\y, (1 -l,)-p,qm, ], [Rip, )r g+m, ]). (7) 
(«,) 

The first order condition for the choice of that maximizes expected utility is 

MRSxh = = q, and 0, = (y,, t, ,p„q, R(p,),T , g ,  m * ) . (8) 
" M )  

This first order condition is to be used when solving the political equilibrium in section 

three. 

2.3 The wait time function 

Rationing through waiting lists is a common and necessary device of universal public 

health care systems because there is usually excess demand for the "free" public care. 

When competing political parties choose a policy platform composed of a level of public 

care, g, and tax-transfer rates, {(,}, they must consider the effect of wait times on political 

9 
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support. Here we specify the wait time function. 

To simplify, we assume the supply of health care is perfectly elastic12, but there is still 

rationing in the public health system since the government will trade off satisfying 

demands for rapid public care with demands for non health related public services. 

Because public care is provided at zero cost to consumers, consumers will use the public 

care up to the point where the marginal value to them falls to zero - beyond the point 

where marginal value equals marginal cost. In this sense, the public system will 

experience excess demand. A queue is the tool that the government uses to ration 

demands. 

We use queuing theory to build the wait time function. In the waiting queue we will 

employ, patients enter the waiting queue for medical treatment randomly as a Poisson 

process13; doctors treat the patients randomly and the service time of doctors follows a 

negative exponential distribution; patients receive treatments according to the rule of 

"first come, first served"; the system has an unlimited queue capacity and an infinite 

population of potential arrivals, so that a single patient has no effect on potential new 

arrivals; patients make decisions on joining the queue independently; and there are d 

doctors serving potential patients. 

In our analysis, patients enter public medical waiting queues according to need, which is 

in turn determined by their morbidity rates. The average rate of morbidity of a country, 

12 Relaxing the elasticity assumption is left for future research. 

13 In the waiting queue for public care, the number of patients is large so that a single patient has no effect 
on the performance of the system. Patients enter waiting queue randomly and act independently in making 
decisions. These characteristics can be approximated well by a Poisson process. 

10 
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1 

p  =  I  N ) p i ,  will be one of the major factors affecting the aggregate demand for 
/= t  

public care. We use p to approximate the expected number of the patients entering the 

waiting queue per unit of time14. 

The aggregate size of public care provision, Ng, determines the serving capacity of the 

public health system. To capture the effects of scale, we use d(Ng) to approximate the 

number of doctors in the public health system. We assume the derivative of d(Ng) with 

respect to g, d'g, is greater than zero. That is that a larger scale of provision requires more 

doctors. The derivative d'g measures the extent to which one more unit of public 

provision expands team of doctors. d'g is to be used to represent the expansion rate of 

team of doctors. 

We let <j> approximate the expected number of patients treated by one doctor per unit of 

time, where 0< 0 <1. <j) represents the productivity of a doctor15. When there are d 

doctors in the public care system, (j>d is the expected average number of patients treated in 

the public system per unit of time, where 0 < <j)d<l. 

Under the above circumstances, it can be shown that the function determining expected 

14 We ignore the substitution of private care for public care. Of course, when citizens use more private care, 
they may use public hospitals less. However, universal public care usually implies that everyone uses 
public care to some extent and private care is only a complement of public care. Citizens using private care 
still use public care and the best measure of demand for public care is the average morbidity of the 
population. The potential effect of private care on public care can be on the supply side when doctors and 
nurses migrate from the public system to the private system, which is left for future research. 

15 We can model </ as a function of g and it will not affect the major conclusions. 

11 
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total wait times (including medical service time) is16 

1  T - > 0 , T . < 0  ,  T d < 0 .  (9) 
<t>d{Ng)-p 

For example, suppose patients enter a hospital at an average rate of 1/4 patient per hour. A 

doctor treats 1 patient in one hour when the case is simple and 1/4 patient in one hour 

when the case is complicated. On average, a doctor can treat 1/2 patient per hour. Assume 

there is only 1 doctor in the system. 

Following the wait time formula, in this example, the total wait time of the system is 

1 17 
T  = 4 hours . Although on average a doctor's treatment of one patient is faster 

1 / 2 - 1 / 4  

than the arrival of another patient, there is still 4 hours' average wait time because 

patients enter randomly and the treatment time of the doctor for one patient is randomly 

distributed as well. 

Wait times thus depend positively on the average morbidity of the population and 

negatively on the level of the public care provision18. Given other parameters, expansion 

in public provision reduces wait times for public care while factors such as aging of the 

population prolongs wait times by increasing the average morbidity p . Improving 

productivity of doctors helps reduce wait times as well. 

16 For queuing theory, see Gonzalez and Herrero 2004, Banks et al. 1999, Giffin 1978, and Gross and Harris 
1974. 

17 It has to be born in mind that the parameters are all averages. On average, the treatment speed, <Pd, has to 
be larger than the arrival rate, p . Otherwise, the waiting queue will go infinity and the public health 

system will break down. 

18 The definition of wait time is rough, measuring the generalized average wait times across all specialties. 
It will be interesting to investigate the wait time for treatment of a specific type of disease. 

12 
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Integrating the wait time function back into our analysis, the discount rate for the public 

care for a representative citizen in group i becomes 

i 

R(p,f =R(P,)*™P>. (io) 

Here, public care provision g is the instrument that government will use to influence wait 

times. 

2.4 Collective choice 

We now describe a spatial voting model in which collective decisions about public care 

are made. There are two competing political parties, A and B, both of which choose 

policies to maximize their expected vote or plurality. Voters are differentiated by their 

sensitivities to policy changes and by morbidity and income described above. 

Policy platforms of political parties consist of a level of public care provision, g, and a 

separate income tax rate /, for each voter group, wk = w(g, {tj), k =A or B. The policy 

issue space thus is multi-dimensional. In much of the literature on political economy, the 

structure of income taxes is usually constrained to the "one-dimension policy" 

requirement of the median voter model. For example, in his median voter analyses, Usher 

(1977) uses a uniform income tax and Gouveia (1997) restricts policy to an average 

income tax schedule19. In the real world, there is a universal level of public care but there 

19 Median voter model constraints number of tax instruments. The restrictions imposed by limited tax 
instruments in the public economics literature were recognized by Blomquist and Christianten (1999): 
"More recent articles like Epple and Romano (1996a), Gradstein and Justman (1996) and Gouveia (1997) 
are examples of voting models where the result that there is public provision of a private good is driven by 
severe restrictions on the tax instruments." 
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are different groups of citizens, each of which receives a unique treatment through tax 

structure and special tax provisions such as deductions and exemptions. By using a group 

specific tax-transfer rate, the present analysis realistically allows for more dimensions of 

choice and so approximates more closely the actual policy structure used by modern 

democratic states20. 

Following Profeta (2002), the decision of voters depends on two components: a 

systematic component depending on the difference in perceived utility from the platforms 

of the two opposing parties, and a non-systematic component independent of utility, but 

depending on the voters' perception of a party's leader or platform credibility. We assume 

the perceived utilities from the policy of political parties for a citizen in group i are v,(wA) 

and v,(wB). The ideological bias in favour of party A of a voter in group / is (i|/+£,), 

where\|/ is common to all voters and reflects the general preference for party A. <g, is an 

idiosyncratic factor and is expressed as the difference between an individual voter's 

perception of party A and of party B, The idiosyncratic bias towards party B 

is therefore -g, = . £ can be of positive or negative value. £,• is assumed to follow 

a uniform distribution on (-l/2sit l/2sj) where 0<Si<l. -l/2sj and 1 /2s, are the lower and 

upper bounds of the uniform distribution respectively, and s, is the density of the 

distribution. 

If Dj (wA) is the representative voter's total perceived benefit from party A, then 

D i(wa) = vi(wa) + V + €,> with £ ~ (-1 /2S1 /2S t). (11) 

20 Of course, not all characteristics of each voter can be addressed uniquely due to administrative costs. 
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The decision rule of a voter in group / then can be written as 

if V j (  w A )  +  \ \ f  +  £ > Vi( wB), the voter will vote for party A; 

if V j ( w A )  + \|j  +  £  <  v , ( w B ) ,  the voter will vote for party B; 

if v / w A ) + v|/ + £ / = v,( wB), the voter is indifferent between the two parties and is a 

swing voter. (12) 

If a voter's idiosyncratic bias in favour of party A is very strong, he will vote for party A 

no matter what are the consequences of the two parties' proposed policy platforms on his 

welfare. In contrast, some voters have no established preference for any party, such as the 

swing voters described in equation (12). Such swing voters are very sensitive to welfare 

changes and are most inclined to change their votes according to their perceived benefits 

from a party's proposed policy bundle. 

The swing voters' idiosyncratic bias in favour of party A, £/ v, is described in equation 

(12a) and will serve as a benchmark when computing voter shares of the two parties. 

= Vi( wB) -Vi( wA) - y/ 

(12a) 

As shown in Figure 1-2, a voter in group i votes for party A when£, > <^, v and votes for 

party B when v . Given the distribution of the idiosyncratic preferences of voters, 

the vote share of party A is the shaded area a, and the vote share of party B is the shaded 

area b. 
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Figure 1-2 Vote Share of Political Parties in Voter Group i 

Party B's vote share Party A's vote share 

-l/2st gsv l/2s, 

When £ > <f, voter group i votes for party A; 

When voter group i votes for party B. 

Thus, party A's probability of obtaining support from group i is 

nf = (1 /  2 s,. -  £ s v )  / [ I  / 2 s , .  -  ( - 1  /  2 s , ) ]  =  1  /  2  +  , s ' ; £ s v  =  1  /  2  +  s j  [ v ,  ( w A  )  +  i / / - v i  ( w B  ) ] ,  

and that for party B is just the residual, nf =1 - nA. (13) 

The expected votes of party A from all the / voter groups, V 4 ,  is therefore 21 

V A  = E ( Y j n i n f )  =  ~ N  +  ̂ n i s i [ v l ( w A )  +  W - v ^ B ) b  (14) 

where 

dV' 

<3[v,(w ) +1// — v,( w  ) ]  
= n i S i  "  (14a) 

Since N, <// and v,(w ) are constants, they are omitted when deriving the political support function of 
parties in section three. 
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represents the "effective political influence" of voters in group i towards the proposed 

policy platform of party A. The political influence of voters towards the platform of party 

B is defined analogously. We shall see that the welfare of voter groups with a larger size, 

nip or a higher density of swing voters, sh will be given greater weight in the political 

equilibrium. It is in the interest of the political parties that they offer favorable policies to 

the groups of greater political influence at the cost of the welfare of others. 

3 The Political Equilibrium 

In an election, competing political parties decide on their policy platforms, wA (g, {tj) and 

wB (g, {tj), by taking into account the interests and political sensitivity of voters. Given 

proposed policy platforms, citizens then decide on a level of private care and other 

consumptions. 

The solution to this game requires the simultaneous determination of an equilibrium level 

of public care provision and a tax-transfer rate for each group of voters. The equilibrium 

wait times for public care are then determined by the aggregate demand for health care 

which is represented by average morbidity of the population, and the aggregate supply of 

public care determined in a political equilibrium. 

3.1 Solving for the equilibrium policy platform 

In the equilibrium of a spatial voting model, the platforms of the parties converge to one 

that maximizes a particularly weighted sum of the utilities of voters22, a result referred as 

22 We shall not prove the theorem formula here. The convergence can be proved by observing that the first 
order conditions are identical for the maximization of expected votes of both the parties. 
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the Representation Theorem (see Hettich and Winer 1999, chap. 4 and Coughlin and 

Nitzan 1981). 

We can find this equilibrium strategy wA or wB by solving the following maximization 

problem: 

i  i  
Max SA =Yjnisivi(wA) or Max SB = (15) 

where S denotes political support received by a party23. 

These maximizations are subject to consumers' responses to government policy in 

equation (8), and subject to the government budget constraint24, 

where c is the average cost of producing one unit of public care25, g is the entitlement for 

public health care per capita, and Ncg is the total cost of providing public health care. 

To solve for the political equilibrium, we substitute the first order condition of 

individual's maximization problem in equation (8) and the wait time function (9) into the 

political support function (15), and then solve the following problem. 

23 The political support function is derived from equation (14). It has to be noted that a political support 
function is not equivalent to a social welfare function. The weights of different citizen groups in a social 
welfare function are exogenously chosen, while in the political support function, the weights of different 
voter groups are endogenously determined by their voting behaviour. The weights in the political support 
function (15) are described in equation (14a). 

24 Without loss of generality, we leave out other public goods in the model. 

25 In the short run, the average cost of public care is subject to competition between public care and private 
care in the market for doctors, and other short run effects. These short run effects are not considered in this 
paper in which the focus is on long run equilibrium. 

(16) 
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/ 

Max S = £n,s,{(1 -p,(1 -1,)-ptftn, ], h0i) + p,u{[yj(1 p,qm[R(pi )T(g)g + m,})}, 

subject to ^. = q, T{g) = ! , and £^ =Ncg- (17) 
Vx  </>d{Ng)-p /=i 

The first order conditions which describe the political equilibrium are 

3l 
— = 0 => n j s j y j v ' x  -  rjn j y j  = 0 ,1  equations, (18) 
dt,  

^ = 0 =>£n ,p i S y h R(p ,y ( g ) V +  ̂ -g lnR(p i ) ] -T J Nc = 0 , (19) 
dg ,=i dg 

— = 0=> "Yjiyt = Ncg ? (20) 
dt]  i=i  

where rj is the Lagrange multiplier and. i = 1, 2, 3 1. 

After manipulating these first order conditions, the equilibrium public care provision g* is 

obtained by solving the following26: 

T2(g,t,d,p)g In/?(#)] = £ . (21) 
&N q 

Group specific tax-transfer rates, t* ,  are derived by the following to which we will return 

later: 

U = sivi
x(g'>t') (22) 

By substituting g* into wait time function (9), we obtain equilibrium wait times T* as 

26 This equation itself is enough to solve for g. The second order conditions for this maximization are 
satisfied if assuming a well-defined utility function, see equation (15). 
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follows: 

t '  = ! . (23) 
Yl > 

$d(g\-±,p,p t ,R(p,),</>,d,d'g,c ,q ) )  -  p 

We then have the following interesting proposition: 

Proposition 1: Equilibrium wait times for universal public care are independent of the 

distributions of income and of political influence, when each type of voter is assigned a 

separate tax-transfer rate (The separation property). 

Equation (21) and (23) show that wait times are a residual of decisions on public care 

provision. Once the level of equilibrium public care is determined, the equilibrium wait 

times are determined. The equilibrium wait times for public care also depend on the 

demographic distribution, represented by njN, the average morbidity of the 

population, p, the distribution of morbidity, p„ and of the discount rate for public care, 

R(Pi), the treatment speed of one doctor, the number of doctors in the public system, d, 

the  expans ion  ra te  o f  t eam of  doc tors ,  d g ,  the  average  cos t  o f  p roduc ing  publ ic  ca re ,  c ,  

and the price of private care, q. 

Equations (21) and (23) indicate one important feature of wait times: the equilibrium wait 

times are independent of the distribution of income and political influence, which do not 

appear in either equation. This is because the group specific tax-transfer rates 

discriminate among different voters. Without a group specific tax schedule, the level of 

public care will depend on the income distribution, as shown in the single tax rate case in 

the next section. This separation result is analogous to the Atkinson and Stiglitz (1976) 
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result concerning the desirability of a uniform consumption tax in the presence of a fully 

discriminating income tax, and is discussed further in what follows. 

3.2 The separation result and the single tax rate case 

To evaluate the equilibrium when the number of policy instruments is limited, we 

developed an equilibrium under the assumption that one uniform tax rate is assigned to 

all voters. 

With a uniform tax rate, t, the government's budget constraint becomes 

Then working in a manner similar as the one used earlier, we obtain the equilibrium 

under the uniform tax schedule. 

As shown in Section 1.1 of the Appendix, equilibrium public care g**can be obtained by 

solving 

The implication of restricting tax instruments is found by comparing equation (21) and 

equation (25). When there is only one tax rate, the demographic distribution, represented 

* £  n t y ,  =  N c s  •  (24) 

f pMPi)nrrp'd^-d'^T2(gn,p,d^)gw In *(/>,)] c 

h  ( y j y )  q  
(25) 

The equilibrium uniform income tax rate/" then is 

(26) 
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by njN„ does not matter in determining g** while the income distribution, represented 

by y jy ,  does matter. As seen from equation (26), the tax rate is uniform across groups 

and does not distinguish among voters according to their income, morbidity, or political 

influence. What is going on here is that redistribution of income has to be carried out 

partly through the delivery of public care instead of exclusively through the tax scheme, 

in contrast to the earlier set up with a discriminative tax-transfer system. As a result, 

equilibrium public care provision g and wait times T now depend on the distribution 

of income. 

The analysis shows that the assumption of a single tax rate, which is usually made to 

allow use of the median voter model, is misleading. A redistributive (i.e. group-specific) 

tax system removes pressure on the political parties to use public program like health care 

to redistribute income. 

The Atkinson and Stiglitz (1976) result depends on the existence of a sufficiently 

sophisticated non-linear tax system and on assumption of additively separable utility. The 

latter is not essential here, but the number of tax instrument is crucial as we have shown. 

In the following section we show that actuarially fair insurance, which we have used as 

part of the framework, is the second necessary assumption underlying the separation 

result. 

3.3 The role of actuarially fair insurance 

When citizens pay for private care from their own pocket instead of purchasing insurance, 

the ex-post budget constraints of the citizen when he is healthy and when he is sick are 
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different. 

*0/ =  y ,  0 - h ) >and *1, = y , Q -  h )  -  •  ( 2 7 >  

The equilibrium public care £ can be obtained by solving the following equation (See 

Section 1.2 of the Appendix for detailed computations). 

/?(A)7^'[1-<,^y2(gOg/'ln/?(/),)]=- • (28) 
/=iN [(1" P, )v,|x=,o (y,4„...)+p,vx[xxi (y,,!,,...)] q 

Since wait times depend on public care provision and in equation (28) gf depends on 

all of the indirect utilities v(s, wait times depend on the distribution of income, yh and the 

other factors determining individual utility. 

Under the pay-from-the pocket assumption, the citizen pays for private care only when he 

is sick. When a citizen votes for the level of public care provision, he now has to take into 

account his income when he is sick and when he is healthy separately, whereas under 

actuarially fair insurance the payment of insurance premium is independent of health 

status. 

When actuarially fair insurance is not available, a citizen faces the following trade-off. 

More public care implies a higher tax payment, which will reduce the citizen's disposable 

income in both health states. On the other hand, more public care means the citizen is 

able to spend less on private care when he is sick. Individuals with different income and 

tax-transfer rates will want to make different trade-offs between public care and post-tax 

income. Therefore, the distribution of income matters, and wait times will be determined 

simultaneously with the tax system. 
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An implication of the separation result can be drawn from the discussion above: 

regulation of private health insurance market is important for the size of public care, and 

for the distribution of the tax burden of public health care system. 

3.4 The role of single-mindedness in the equilibrium tax-transfer schedule 

Taking a Cobb-Douglas utility u(x ,h )  =  a \nx  +  (1 -  a) \nh  as an example of the implicit 

utility in the model, where a is a taste parameter common across voter groups, we solve a 

more explicit equilibrium tax system. 

The equilibrium tax-transfer rates in a model with a Cobb-Douglas utility is: 

s,[a + (l-a)/?,] _ * r> , 
f  * [ y+ iq r - c )g ]~p f R(p , )  qg  

= i k 
y' , (29) 

wherep = J]\, r  = ^^p> R (p , ) r { g ) ,  k  =Y J ^s i [a  + ( \ -a )p i ]  and t ' y >0,  t ' s <0.  
(=1 ;=] ™ i=1 

This tax system is progressive in income and regressive in political sensitivity. As shown 

in section two of the Appendix, political sensitivity affects tax-transfer rates with a 

greater elasticity than income does. 

Before discussing the tax system in more detail, it is useful to outline the connection 

between political sensitivity and what we shall call the "single-mindedness" of seniors. 

Following Mulligan and Sala-i-Martin (1999) and Profeta (2002), we shall think of high 
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political sensitivity as arising from "single-mindedness".27 "Single-mindedness" in the 

present context means that when individuals get older, they tend to become more 

concerned with health care when making voting decisions. 

It is likely that seniors will change their votes based on which party provides them with 

the most beneficial health care, regardless of other issues. Thus, political sensitivity s, will 

be higher for seniors than for younger people, and for a given group size their weight 

in the expected vote function (14) that the parties attempt to maximize is larger. 

As a result, the equilibrium tax schedule in equation (29) seems to discriminate in favour 

of single-minded voters. An extreme example is when there are two groups who have the 

same income but one is composed of senior citizens who are more single-minded on the 

issue of health care. In this case, the senior citizens will be assessed an effective tax-

transfer rate lower than that for the young ones even though they have same income. 

We can now state the following proposition: 

Proposition 2: Voters who are single-minded on the issue of public health care will 

receive a relatively lower tax-transfer rate. 

Single-mindedness is to be distinguished from population aging. We define the latter as 

an increase in the proportion of senior citizens in the population and we will explore its 

27 The theory of "single-mindedness" was introduced by Mulligan & Sala-i-Martin (1999) who assumed 
that the elderly have more needs for leisure than the young and this necessity would explain why the 
elderly require (and obtain) generous pensions or transfers from government and why the social security 
expenditures in the U.S. have been increased so much over the last decades. They argued that the retired 
elderly concentrate on issues that relate only to their age such as the pension or the health care system while 
the young have to choose among age-related or occupation-related issues. The conclusion is that the elderly 
are more politically powerful because they are more single minded. 
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role in what follows. 

4 The Impact of Aging on Equilibrium Wait Times 

One might expect that an aging population will demand lower wait times for public care. 

After all, public care and private care are equivalent (up to a discount factor) and the 

young citizens pay for the health care of the old. This is not the case in the present 

framework. 

To simplify and focus on the cross-generational differences, suppose for the moment 

there are only two groups, youths, with an average income yj, a morbidity rate pj, and a 

group size «/; and seniors, with an average income y2, a morbidity rate P2, and a group 

size ri2, where N = + n2. Seniors have a worse health status than youths, > />/. 

Income of the elderly can be higher, equal, or lower than that of the young28. 

We assume as population ages, the ratio of seniors in the population, wy2V, increases; 

among the aged population, as an individual becomes older (and sicker), he become more 

single-minded on health care and thus have a greater political influence, s, = s, (p,) and 

s'p>0. 

Equation (14a) implies that when population ages, seniors will possess even greater 

political power due to their enlarging group size. This has to be distinguished from 

individual aging in a life cycle, which implies an increasing single-mindedness, a greater 

28 Distribution of income does not matter for equilibrium wait times and thus will not be discussed further, 
see Proposition 1. 

26 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



political sensitivity, and a resulting lower tax-transfer rate29. 

The following shows the impact of population aging, represented by an increasing ratio 

of seniors in the population, nj/N, on equilibrium wait times. 

Define^ = £%p,R(p,y'>lnX(jj,), V = £ T, P,R(P,)'"' '^R{p :)f , 
i-l IS 1=1 JS 

T = -5~- I ( JL) 2 +— l-5- , and f  =  |(Zz_)2+_L_^_. (30) 
rn Y rrr fidgg r7T rrr y r1T </>dgg rTT 

As proved in section three of the Appendix, the following conclusions hold: 

When 0<T* < T  or T *  > T ,  we have — >o- (31) 
d(n2 / N) 

When T < T * < T ,  we have dT < o • (32) 
d(n2 / N) 

These results suggest that the movement of equilibrium wait times when a population 

ages depends on the initial equilibrium public care provision level and wait times, 

average marginal effects of wait times on discount rate for public care, fT and rrr, the 

productivity of one doctor, the number of doctors, d, and expansion rate of team of 

doctors, d'g. 

When the initial equilibrium wait times fall on a path where the marginal effect of wait 

time on the discount rate for public care implies that a longer wait time will increase 

political support, wait time will increase. Intuitively, distribution of net benefits from 

29 This is implied by equation (29). 
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public care changes as population ages. When the initial wait times are very short or very 

long, T* <T or T* > T , the interests of various voters can not be easily balanced 

politically through the public health system. The electorates as a whole prefer less public 

care and more disposable income, and the equilibrium wait times will increase, as shown 

in Figure 1-3. 

Figure 1-3 The Movement of Equilibrium Wait Times 

T * < [  T < T * < T  T * > T  

I I I I 
• • * •_ * 

T T 

When the initial wait times fall in an intermediate range, T <  T *  < T ,  in which the 

conflicts among heterogeneous citizens can be more easily addressed and shorter wait 

times can induce higher political support from the ageing population, more resources will 

be put into the public system, and wait times will decrease. 

Equation (31) and (32) also show that the movement of wait times is independent of 

single-mindedness since symbol of single-mindedness, st, is not in the equations. 

Although citizens become more single-minded as they ages, seniors cannot influence the 

choice of public care by their political power due to single-mindedness. Single-

mindedness only matters for income redistribution through tax-transfer schedule. 

We summarize the preceding discussion with Proposition 3: 

Proposition 3: When the population ages, it is possible that wait times may go up or 

down in a competitive political system, even though seniors are of relatively larger size 

and politically single-minded. 

28 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



5 Conclusions 

An aging population challenges public health care systems, especially when there is a 

commitment to universal care. Health care policy becomes a critical field of political 

debate: seniors welcome rapid public care and affordable private care, and young healthy 

voters want to spend less on health system and have more private consumption. These 

conflicts and demands are balanced in a competitive political equilibrium where the 

interests of different groups of voters influence the allocation of resources to public 

health care and the redistributive nature of the fiscal system. In the political equilibrium 

modeled here, wait times turn out to be independent of the distributions of income and of 

political influence. Instead, wait times depend on voter group sizes, morbidity of the 

population, discount rate for public care, and the technical factors underlying medical 

waiting queues. 

The model indicates that without empirical research, we cannot say what will happen as 

the population ages. It is possible that wait times will go up or down even though, in the 

present framework, seniors are politically more single-minded about health care than the 

young. 

The model can be generalized in a number of directions. An alternative approach to 

dealing with an aging population is to subsidize private care with a tax credit. In this case, 

interesting questions arise about how the tax credit influences the boundary between 

public and private care, whether and under which conditions the tax credit helps to reduce 

wait times for public care, and whether the tax credit leads to an equilibrium as in Besley 

and Coate (1991) where the rich use private care and the poor use public care exclusively. 
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It would also be interesting to extend the present model to analyze the short run situation 

when the supply of doctors is not perfectly elastic and a growing private sector draws 

resources from the public system. Including non-actuarially fair private insurance is 

another direction deserving consideration. We should expect, though, that in such an 

expanded model, the separation result will still hold if the public sector has sufficient 

policy instruments. 

The research framework proposed in this paper is not specific to the public health care 

system. An investigation of the political economy of a publicly provided private good 

such as education and public housing may also be studied using a similar framework, 

particularly when public provision differs from private provision in terms of quality or 

timeliness. 
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7 Appendix 

7.1 Solving for the Political Equilibrium under Alternative Assumption 

7.1.1 The single tax rate case 

With a single tax rate, the government budget constraint becomes 

i  
N c S  = 'X  n,y t  = Nty  

<=i . (al) 

The political parties maximize political support by choice of a level of public care 

provision and a uniform tax-transfer rate. 

Max
0
s
g) 

= X n<si tt1 ~ Pi 0 - 0 - Pi<m]], h0) + PiU([yt (1 - t )  -  Pf lm*] ,  [R(p ,  j n g )  g  + mJ}, 

subject to v'h / v'x = q, t( s )  = l- > and Nty = Ncg . (a2) 
d0( N g ) - p  

The Lagrange problem is 

/ 

1 = X "Ale - PMly.O  - 0 - P<qm,l K)  + PMly.Q  - 0 - P fml [R(p , ) r i g } g  +  m,}}  +  r] (Nty  -  Ncg) .  
/=1 

The first order conditions include 

()L Yl 
— = 0 => n^.yy'x - rjNy — 0 => t j  = s.v' — , I equations, (a3) 
dt ' x N y 

^  = 0^±n ,p , s , v !
l ,R(p i y^[ l  +  ̂ - g lnR(p l ) ] -? 7 Nc = 0  , (a4) 

dg ,=i dg 
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dl 
— = 0 =>Niy = Ncg. (a5) 
drj 

Integrate (a3) into (a4), we obtain 

£nip,T]^-^R(p^[\ + ?^g\nR(p,)]--T?Nc = () • (a6) 
v, n, y,  dg 

vh Substituting the first order condition for private care —~  — q  into (a6), we obtain 
v' 

p,R(p,)""l l + ̂ Mgln^/,,)] 
± d-& £ = 0- (>') 

j q  

Replacing g7Xg) by d7Xg) dJ> - = -d' <6T2(z ) 'n equation (a7), we obtain equation (a8) 
dg dg W(g)-pf 

from which the equilibrium public careg" can be solved for. 

^pAP^'^-djT'jg'yg" In R{p,)] c _ (ag)  

/=. yjy q 

The equilibrium wait times under uniform tax schedule, t**,  is therefore 

T" =-

</>d{g" (p, <!>, d, c, q, pt, R(Pi), ̂ -)) - p 

(a9) 

y 

From equation (a5), we then solve for the equilibrium uniform tax-transfer rate t . 

/"=•%-. (alO) 
y  
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7.1.2 The pay-from-the pocket case 

When a citizen in group i pays from his own pocket for private care, the budget 

constraints of the citizen when he is healthy and sick are respectively 

*0 = y t( l  -h) and = y,(1 qm< • (al ]) 

After substituting x out of the problem of optimizing individual utility by using the 

budget constraints described above, we obtain the following. 

Eu, = {\-p,)u{[y,{\-t,j\, h0) + piu([yi(\-ti)-qml, [R(pf(g) g + m,]).  (al2) 
(m) 

The first order condition for m, is 

MRS x h =—^ = q .  (al 3) 
x I x=y(l- t ) -qm 

The indirect utility function is 

v f  =  (1  -  Pi  M y ,  (1  -1 ,  ) ,h Q )  +  pv i ly ,  (1  - t , ) -  qm]  ] ,  [R ip ,  ) T ( g )  g  + m,] ) ,  

with v* -q, v'>o,and Vp <0. (a 14) 
V x |  x~y{\~t)~qm 

To solve for the political equilibrium, we substitute the indirect utility function (al4) into 

the political support function (15) and then solve the following problem. 

Max
0

s
g)  

=  Xn<s< {0 - Pi)M(^, 0 - t , ) ,h 0 )  +  p iu{[y i(1 - t , ) -  qm*], [R(p , ) r ( g ) g + m,]} ,  
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V 1 • 
subject to = q, T{g) = \—_, and £ n y t. = Ncg • (al5) 

<!>d{g)-p ,=i 
x=y(\- t ) -qm 

The first order conditions include 

3l 
— = 0^ n iS /yX(l-PM \x--yiO-<,)+ J~ W/ =0 '  ( a l 6 )  

^L = 0=> ,zn is ip iv l
l lr(p i) t l g )[l  +  ̂ ^-glnr(p l)]-rjnc = o > (a17) 

dg /=i 

= 0 => X »,M = Ncg • (a 18) 
07/ /=i 

Substituting (a!6) into (a!7) and rearrange the equation, we obtain: 

in 'p. t7i  rr~~* ;—-^(A)r<s)[l+^^gln^(A)]-^-0 • (al9> 
w [(1 

Substituting Ya = q and dT(s) _ dJ> _ jinto (al9), we obtain 
v

x \ x-yo^.  9g ^s)~pf 

equation (a20) from which equilibrium public care £ can be solved for. 

SttA™ 71 }  -R(p,)r^{\-djT2(gngp\nR{Pl)] = - • (a20> 
ttN [(1 ~ py^p^t, )] g q 

7.2 The Equilibrium Tax-Transfer Schedule and Its Properties 

The equilibrium tax-transfer rate for a citizen in group i in a model with a Cobb-Douglas 

utility is 

5,.[a + (l-fl)/7,.] _ , T> „ 
= *[y  +  ( ,qr  - c )g]~p t R{Pi )  18  

t ,=  1 * ; (a2l) 
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where r  =  Y J ^ :P i R(P i ) n s ) ,  and k  =Y j ^ -s i [a  + { \ -a )p t \ .  
7-1 -W (=i N ,-=1 Jy 

We then look at how income and political sensitivity affect the equilibrium tax-transfer 

schedule. 

The first-order derivative of the equilibrium tax-transfer rate with respect to income is 

s,[a + (l-a)/?,] _ . 
= *[y  + (qr  - c )g*]-p ,R(p , )  qg  

^L = k ^ >0. (a22) 
y! 

and the elasticity of equilibrium tax-transfer rate to change in income is 

dt' y, _ si[a + {\-a)pi][y + (q¥p-c)g*]/k- p,R(p,T<Ig' 
£<y = 

dy, y, - k[a + 0 - a)p , ][y  +  (qr  -  c)g*] lk  -  p ,R(p , ) T '  qg ' }  
(a23) 

On the other hand, the first-order derivative of the equilibrium tax-transfer rate with 

respect to the indicator of political sensitivity, sh is 

ds, y, 

and the elasticity is 

dt' s, -sXa + il-c^p^iy + iqr -c)g*]!k' 
s. 

<0- (a24) 

ds, t, yt - {s,[a + (1 - a)pt ][y + (qr - c)g*]lk - ptR(pt)T' qg'} 
(a25) 

Equation (a22) and (a24) show that the tax system is progressive in income and 

regressive in political influence. 

Comparing the elasticities in (a23) and (a25), we find that 
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s,  < \ s,  • 
t  y  |  Is J 

That is, the elasticity of tax-transfer rates to income is lower than the elasticity of tax-

transfer rate to political sensitivity. This implies that political sensitivity imposes a greater 

impact on tax-transfer rate than income does in terms of elasticity. 

7.3 The Impact of Aging on Equilibrium Wait Times 

Aging means that in a population, the proportion of seniors, 172/N, is increasing relatively 

to that of youths. Assume that in an aging population the average morbidity of seniors is 

fixed at pi and the average morbidity of the young is fixed at p2-

Define the equation for equilibrium public care, equation (21), as implicit equation F(.). 

: X In Rip , ) ] - -=  0 (a26) 
q  

According to the Implicit Function Theorem, we have 

dT' dF/d(n2/N) 

d(n2/N) SF/dT' 
(a27) 

Taking a partial derivation of equation (a26) with respect to the proportion of the seniors 

in the population, / n, we obtain 

BF 
-p2R(p2)Tt* >[1 -T2{g)</d'g InR(p2)]-P\R(Pl)Tis '[1 -T2(g'Wsg' In/?(/?,)]• 

d(rt2 IN) 

(a28) 
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Define Bt as 

B,  =p l R(p i ) n g ' ) [ \ -T 2 (g 'W g g , lnR(p l ) \ .  (a29) 

Substituting B, into (a28), we have 

d(n , /N)  

The elasticity of B, to p, is the following. 

8 F  =B 2 (p 2 ) -B l ( P l y  (a30) 

- ,2 s  *x/t '  * ^ 
T (g )</>d g 

dR(p)  B  R(p)  r  
£nn=\ + P—— [ln^(p) ;—; , , >1. (a31) 

dp  P )  [ \ -T 2 (g )W s g\nR(p)]  

Because dR(P> < 0 , lni?(p)<0 , [i-T2(g*)0d'g*\nR(P)]>o , we have £B/,>1>0 
dp 

Therefore,p2>pi implies B 2 >Bj .  

We then have 

8F 

d(n , /N)  2  '  
=  B , -B ,> 0- (a32) 

To determine the sign of dT = dF/d(»2 /N) t we then calculate the first-order 
d(n2/N) 8F/dT' 

derivative of the implicit function F()  to wait times, T.  

~ = rT(I-2d0' g*T(g*y)-d<j>' g*T2(g*yrr, 
cl 

where = ±Z- P i R( P i r*>\n  R( P i ) l  r T T  = pMpf ' ^O"  «(a) ) 2  '  ( a 3 3 )  
/=i TV /=i TV 
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The sign of js ambiguous and ^ ; 0. so the sign of dF/d(n2/N) js 

dT* d(n,/N) d(n2/N) 8F/dT* 

also undetermined. 

However, we can find the sign of the function by making some assumptions: 

/ ( ) 2  I  1  r T  or T- ̂  rT , L rr | 1 rT we will have^_<0, 
rTT V rrr d</>sg' rn rrr V rn d^S rn ' dT' 

and therefore we will see 

dT* dF / d{n2 /N) >0- (a34) 
d(n2/N) DF/dT 

On the other hand, when initial equilibrium wait times fall in a range such as 

_Zi Lrr y | 1 ^ rT 
; 

rT | f( rT f | 1 ^ , we will have-^r>o, and 
y fjr dij)R g /" JT rjj. y d(p„ g r^ dT 

therefore 

ar* dF/d(n2/N) 

d(n2/N) dF I dT* 
<0- (a35) 
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PART II 

Fiscal Incidence When Both Individual Welfare and 

Family Structure Matter: The Case of Subsidization of 

Home-care for the Elderly 

(with Stanley L. Winer) 

Abstract 

In this paper, we investigate analytically and with simulation the measurement of the net 

fiscal incidence of a program that subsidizes home care, when both individual welfare 

and family structure matter. A secondary purpose of the paper is to contribute to 

incidence methodology. The definition of welfare incidence, the comparison of welfare-

based incidence with budgetary incidence for non-cooperative and cooperative families, 

and the calculation of the shifting of program benefits between family members, some of 

whom may be altruistic, are key issues in the analysis. The integration of individual 

welfare, family structure and benefit shifting provides a fresh perspective on the study of 

the distributional consequences of home-care programs in particular, and on the theory of 

fiscal incidence generally. 
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1 Introduction 

Demographic ageing in Western countries has increased pressure on the children of 

elderly parents to provide more care privately as an alternative to costly 

institutionalization. Home care programs cost less than nursing homes even for the 

elderly who are in need of extensive care (see for example, Hollander and Chappell 2002). 

But because personal contributions - in both money and time - of family caregivers is 

widely accepted as the key to the adequacy of long-term care, substitution towards home 

care only ameliorates a difficult situation. It is not surprising, then, that many OECD 

countries are increasing their program support for home care30. This allows them to 

maintain expenditures in other important policy areas to the extent possible, and to 

respond to the demands of increasingly burdened (adult) children. 

While some papers have investigated the optimal structure of public policy in this context 

(for example, Pestieau and Sato 2004, and Balestrino 2004), there is very little work so 

far on the distributional impact of programs whose purpose is to subsidize the care of 

seniors who remain at home. In this paper, we investigate analytically and with 

simulation the measurement of the net fiscal incidence of a program that subsidizes home 

care, when both individual welfare (of children and parents) and family structure matter. 

A secondary purpose of the paper is to contribute to fiscal incidence methodology. 

The definition of net fiscal incidence when the welfare of individuals matters, the 

30 Among OECD countries, Australia, Austria, Germany, Hungary, Luxembourg, Poland, Switzerland, and 
the United Kingdom provide cash subsidies to the elderly in need of home care. See the OECD Health 
Project by Manfred Huber, 2005, page 22, 23, and 40. 
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importance of the structure of the family - whether it is non-cooperative or cooperative -

and the calculation of the shifting of program benefits between parents and altruistic 

children, are key issues in the analysis. The integration of individual welfare, family 

structure and benefit shifting provides a fresh perspective on the study of the 

distributional consequences of home-care programs in particular, and on the theory of 

fiscal incidence generally. 

It may be noted that work on fiscal incidence when welfare matters has been sparse since 

the seminal contribution of Aaron and McGuire (1970). Early fiscal incidence studies, as 

well as most contemporary work, conveniently uses budgetary amounts as a metric, as for 

example, in the work of Gillespie (1964, 1980), Pechman (1974, 1985), Suits (1977), 

Vermaeten et al. (1995) and many others. This is so despite the work of Aaron and 

McGuire, Maital (1973), and Martinez-Vazquez (1982) that showed how the translation 

of budgetary incidence into welfare terms substantially affects incidence calculations.31 

In this paper we pay special attention to the comparison of analyses that alternatively use 

welfare or budgetary amounts as a metric. Fiscal incidence is an important input into 

program evaluation and policy-design, and while welfare is theoretically superior as a 

metric, it would be much simpler to accumulate appropriate evidence if budgetary 

amounts (rather than welfare) could serve as a basis for assessing distributional impacts. 

Shifting of taxes has, of course, been well-considered in the literature (surveyed recently 

by Zodrow 2005), following the seminal work of Harberger (1962) on the shifting of the 

31 Welfare has been used as a metric in some computable general equilibrium (CGE) studies, which are 
referenced below. But these are computable models while, to the best of our knowledge, there remains a 
striking absence of analytical work on incidence when welfare matters. 
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corporate income tax. On the other hand, the shifting of benefits, whether of services or 

subsidies, remains largely under researched with very few exceptions. (See, notably, 

Shoup 1988). In particular, there is little discussion in the literature about the nature of 

the short and long run horizons that must be distinguished in order to define shifting of 

benefits on the expenditure side of the government budget. In assessing the distributional 

impact of public subsidization of home care, where family structure is obviously involved, 

we think it is important to deal with the possibility that program benefits may be shifted 

between family members. 

The paper proceeds as follows. We first summarize and review the key conceptual steps 

required for an incidence study. We then carry out these steps analytically in the context 

of an analysis of the incidence of a tax-financed (price) subsidy for home care for elderly 

parents, when the children are altruistic.32 Both welfare based and budgetary based 

incidence indexes are considered. Using simulations, we next consider the importance of 

behavioral assumptions about the degree of altruism and about family structure for the 

calculation of benefit shifting and for net incidence, in a manner analogous to the 

investigation of the role of such assumptions in the analysis of the incidence and shifting 

of a tax. A final section concludes. Ancillary calculations are provided in an Appendix. 

32 One should note that the expenditure program we study does not involve provision of a public good. 
Nonetheless, we shall see that welfare and budgetary calculations differ systematically even when public 
goods are not involved. Moreover, the program consists of a policy that is designed to alter the price of a 
privately supplied good. The role of price changes as a result of public expenditure has, like individual 
welfare and expenditure shifting, been largely ignored in the net incidence literature, even though price 
changes have long been part of the study of tax incidence. Brennan (1976) and Browning (1978) have 
reminded us some time ago that a change in relative prices as a result of public policy may be an important 
element in net fiscal incidence calculations. 
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2 A Brief Guide to Incidence Analysis 

The conceptual steps required for a net fiscal incidence study have been acknowledged 

and, individually, have been discussed extensively in the literature at various points. But 

there does not appear to be any comprehensive summary of them that is readily available. 

In this section, we briefly outline the five key steps involved, and discuss the critical 

choices that must be made to complete each of them. In contrast to much of the literature, 

this overview allows for the use of welfare as a metric and for the analysis of the shifting 

of program benefits. 

2.1 The choice of a counterfactual experiment 

The first step is to choose a perspective, or counterfactual experiment, which effectively 

defines the policy or programs to be analyzed. We may examine a new program yet to be 

introduced, consider replacing an existing program or tax with another - in a differential 

incidence analysis - or analyze the implications of an existing tax, expenditure or fiscal 

system by comparing it to a pre-fisc situation in a balanced budget incidence analysis. A 

classic example of the differential approach is Pechman (1985). Gillespie (1964) provides 

the seminal balanced-budget analysis. 

The choice between differential and balanced budget analyses is to some extent a matter 

of convenience when it is appropriately combined with an assumption about the 

counterfactual. When the return of funds to individuals, as part of a balanced budget 

study, is defined to be distributionally neutral in real terms, a differential analysis can be 

resolved into the combination of two balanced budget ones (Browning, 1978). The 
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differential incidence effects of replacing tax or expenditure type A with type B will then 

be equal to the difference in the balanced budget incidence of A less that of B, since the 

compensating policy changes in the latter two analyses are by definition distributionally 

neutral. 

Of course the counterfactual can be defined in several ways and is a subject of debate. 

Vermaeten (1997) provides an especially useful survey of issues about the counterfactual. 

Browning and Johnson's (1979) controversial analysis of the incidence of the sales tax, 

for example, differs from others in the literature because they assume that all government 

revenue in the counterfactual is used to maintain the real value of transfers to the poor 

(Meerman, 1980). Moreover, the no-government or pre-fisc counterfactual of a balanced 

budget analysis is not really a world with no government, that is, without law and order. 

As we shall see, the choice of the counterfactual has important implications for exactly 

how one acknowledges the existence of a government budget constraint (in step two), 

how a metric to measure changes in welfare is designed (in step three), how one defines a 

benchmark income (in step four), and the application of shifting (in step five). 

2.2 Observing the government budget in the counterfactual 

Consistency requires that when a fiscal system is changed, the government budget 

constraint must be observed in designing the counterfactual. This is assured in a 

differential incidence study when the nominal revenue collected under each tax 

considered is identical, and that situation has become a standard part of the definition of a 

differential incidence study. 
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In a balanced budget analysis, the change in revenue or expenditure as a result of the 

change in the fiscal system must be exactly allocated across individual citizens in the 

counterfactual. The welfare-based studies of Aaron and McGuire (1970) and Piggot and 

Whalley (1987), and the real budgetary based study of Vermaetan, Gillespie and 

Vermaetan (1995) are all examples of balanced-budget incidence studies. 

There is a second element in this step, one which is of particular importance in an 

analytical incidence study. When the return of funds in a balanced budget study is done 

by altering tax ratios, this will require the assessment of additional behavioral 

adjustments consistent with the economic model underlying individual behavior. Or the 

funds can be dispersed lump sum. The lump sum assumption, as in Aaron and McGuire 

(1970), and many other empirical studies, avoids the necessity of incorporating 

behavioral changes in order to determine what happens in the counterfactual. 

Altering tax rates is likely a more realistic alternative, though much more complicated. 

This assumption has been used in CGE studies such as that of Piggot and Whalley (1987) 

where behavioral adjustments can be allowed for through convenient assumptions about 

individual behavior and economic structure. For analytical work such as that conducted 

below, the lump sum disposal of public funds in accordance with the budget constraint is 

obviously a useful simplifying assumption. 

2.3 Choice of a metric for incidence calculations 

The third step is to choose a metric for the measurement of net benefits. Most fiscal 

incidence studies used budgetary amounts as a metric. Some, such as Browning (1978) or 
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Vermaetan et al. (1995), do so more or less in real terms, partly as a way of 

acknowledging the importance of the difference between budgetary amounts and welfare 

as a metric. 

A standard budgetary formula for the net benefit (NB) incident on group i in a particular 

situation is 33 

where G, is the monetary value of the public good or service received by group i; TRt is 

the amount of the government direct transfer to group /; and Tt is the amount of the total 

tax that the group pays. 

This budgetary balance must in principle be measured in the initial (0) and in the 

counterfactual (1) situations, where the counterfactual may involve a balanced budget 

removal of an existing fiscal system (in a balanced budget analysis), or a replacement of 

an existing tax or program with another (in a differential incidence analysis). 

Given a benchmark income, y, (to be discussed below), the fiscal incidence index for 

group / in budgetary terms - or as we shall say for ease of exposition, the incidence for 

the group - is then defined generally as: 

33 This definition of net benefits is consistent with the "net residual" measurement in Musgrave and 
Musgrave (1980, 274). Another prevailing definition of the net benefit in budgetary terms is the difference 
between the pre-government income position and post-government income position (see, for example, 
Meerman 1980). 

NB,  =G,  +  JR ,  -T  (1) 

(2) 
y, y, 
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To construct an overall incidence analysis of the usually reported type, these indexes are 

arranged to show their size by income class {y,}, though here it proves useful to continue 

to study these indexes separately for each group. Suit (1977) has developed a well-used 

index to summarize the distribution of the incidence indexes. (See Chamberlain and 

Prante (2007) for a recent application.) Kim and Lambert (2009) applied Kakwani 

progressivity indices (Kakwani 1977, 1984) to measure the vertical impact of a tax or 

benefit. Another index, called "Relative Share Adjustment (RSA)", is suggested by Baum 

(1987) and has been employed in Dyck (2005) and Ruggeri et al. (1996). 

In a differential budgetary tax incidence study, where g is assumed to be fixed because 

total tax revenues are held constant, the calculation amounts to studying the differences in 

budgetary tax burdens across income groups normalized by some benchmark income. In 

a balanced budget analysis, nb1 is effectively zero, since the counterfactual involves 

eliminating the program or fiscal system. In both differential and balanced budget cases, 

the benchmark income yt must be defined so that it is consistent with the nature of the 

counterfactual experiment (as discussed below). 

Budgetary fiscal incidence studies often acknowledged the importance of welfare rather 

than monetary amounts as a metric, but they refrain from using it because of the difficulty 

of attributing values of public good to citizens. (See Musgrave and Musgrave (1980), 

Gillespie (1980), and Ruggeri et al. (1996)34.) Gillespie (1980) points out that: 

34 Ruggeri (2003, 121) states the standard argument: "In theory, the value of the benefits provided by pubic 
expenditures other than cash transfers is the dollar amount that individuals are willing to pay. However, this 
willingness to pay is not known in the case of publicly-provided goods and services, because there is no 
market for them." 
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One could focus on the family unit's evaluation of the benefits received from the 

specific expenditure and attempt to allocate the 'benefits received' among the 

appropriate family units. One could, alternately; focus on the cost incurred by the 

government in providing specific expenditures for clearly delineated family units 

and attempt to allocate the 'cost incurred on behalf of certain family units among 

them. The problems of estimating in the 'benefits received' approach are 

formidable. This has led investigators to adopt the 'cost incurred on behalf of 

approach. 

Gillespie (1980) and Ruggeri et al. (1996) implement the 'cost incurred on behalf of 

approach in allocating benefits of specific expenditures in their study of Canada. 

Chamberlain and Prante (2007), for example, assume that all public goods and services 

are shared equally (and fully) by all households because of the non-rivalness of public 

goods. 

One should note that the difference between welfare and budgetary amounts as a metric 

does not arise solely because of the presence of public goods. In general, these metrics 

will always differ even when analyzing only taxes and transfers, or expenditures on 

private goods. 

The seminal work on the use of welfare as a metric in incidence studies is Aaron and 

McGuire (1970). They imputed the value of a public good as the product of the marginal 

rate of substitution between public and private goods and the amount of public goods 

received. The difference between the value of the public goods and the tax actually paid 

by an income group reflects the distributional effect of the fiscal system for the group. As 
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pointed out by Aaron and McGuire (1970), this approach measures welfare at the margin 

and does not capture the intra-marginal effects which can only be captured by a consumer 

surplus measure of welfare. Maital (1973) improved the measurement of the marginal 

utility of income and Martinez-Vasquez (1981) applied Aaron and McGuire's approach to 

local government. 

Piggot and Whalley (1987) measured net fiscal incidence as the distribution of equivalent 

variations in a computable general equilibrium model with a pure public good. The 

empirical, computable dynamic policy evaluation of Auerbach and Kotlikoff (1987) and 

their generational accounting (see for example, Auerbach et al. 1999, chap. 2) are also 

(total) welfare based. 

The equivalent variation (EV) and the compensation variation (CV) are the two most-

widely used willingness-to-pay welfare-based measures. The EV is the amount of income 

that must be taken away from the consumer in lieu of price and income changes to leave 

the consumer as well off as with the change (where consumption adjustments are 

possible). (See, for example, Just et al. 2004, 158). The EV may be defined implicitly 

using the individual indirect utility function V: 

V(p 0 , y ° -EV)  =  V(p 1 , y ' )  =  V i .  (3) 

Here, state 0 is the observable state with the existing program or tax, and state 1 is the 

counterfactual or hypothetical pre-fisc state without this program or tax. Price vectors p° 

andp! are for state 0 and state 1, and y° and y' are the corresponding nominal incomes.35 

35 The EV may also be defined directly as: EV = { e (p°, V") - e (p°, V1)}, where e (.) is the Hicksian or 
compensated demand function. 
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The counterfactual implied by the use of the EV is the pre-fisc world without the 

observed policies (being studied) in place. In CGE work such as that of Piggot and 

Whalley, the EV is chosen over the CV because the EV always uses the observable 

current price vector (p°) as benchmark price while CV uses the hypothetical pre-

government price vector (/?').36 The EV is thus convenient if we are measuring the 

incidence of an existing benefit program, tax or fiscal system. We shall use the EV in 

what follows. 

Welfare-based fiscal incidence (WFI), in contrast to budgetary net incidence, is the net 

benefit in welfare terms that a group receives from a fiscal program, relative to its 

benchmark income, or benchmark welfare, where net benefits are measured by the 

equivalent variations. 

When a benchmark income is used in the denominator, the WFI for group /' is: 

ev 
wfi, = —^ (4) 

yt 

Here the actual and counterfactual situations are embedded in the calculation of the EV. 

Interesting questions, ones that we shall pursue in our application, concern the conditions 

under which bf1, and wfi, are the same, and the sources of divergence in applied 

36 The C V is defined as the amount of income that must be taken away from a consumer (possibly negative) 
after a price and/or income change due to some program or tax to restore the consumer's original welfare 
level (where consumption adjustments are possible). The formula for the CV is V (p1, y'-CV)= V (p°, y") = 
V°, or CV = {e (p1, V1) - e (p1, V0)}. (See Just et al. 2004, 158). 
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situations.37 

2.4 Choosing a benchmark income for the purpose of defining an incidence index 

To implement either incidence measure, we must choose a benchmark income or level of 

welfare for the purpose of distributing net benefits across groups or income classes. 

Income is used as a benchmark for the purpose of defining beneficiary groups because it 

is thought to be relevant to the design and evaluation of public policies. Welfare has not 

been used in the denominator of the incidence measures so far, though doing so would be 

consistent with the use of welfare in the numerator. We consider this alternative later. 

There are at least three choices for benchmark income y, that have been widely used in 

the literature. They are: pre-fisc income, post-Jisc income, and a type of income lying 

between pre-fisc and post-fisc income referred to as broad income (Vermaetan et al. 

1995). Pre-fisc income is private factor income in the absence of the fiscal system in 

question. Post-fisc income is the income observed in post-fisc state which includes 

transfer payments and the benefits of government purchases, and excludes the tax 

payment. 

Broad income is basically pre-fisc income plus transfer payments. Vermaeten et al. (1995, 

321) define broad income as a sum of market income, various additional sources of non-

reported money income and non-money income, several adjustments to income for model 

consistency (such as backward-shifted payroll taxes), and government transfer payments 

37 One may note that the deadweight loss of a distortionary tax is the difference between the EV of the 
distortionary tax and the amount of wealth that a household would lose under an alternative lump-sum tax. 
(Mas-Colell et al. 1995, 84) This is essentially a differential analysis that captures the difference between 
the welfare impacts and the budgetary changes caused by the tax in question. 
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received by families. The most important adjustments referred to here rely on the theory 

of tax-shifting, which we turn to in the next step, to estimate pre-fisc factor incomes, to 

which is added personal transfers to derive broad income. 

The choice of benchmark income varies widely across fiscal incidence studies. (See the 

surveys of Kesselman and Cheung (2004) and Martinez-Vazquez (2001)). Ruggeri et al. 

(1996, 13) argue that post-fisc income is the most appropriate benchmark because: 

It offers a more intuitive interpretation of... incidence results and provides a more 

appropriate counterfactual... Actual post-fisc income provides an estimate of the 

standard of living, or potential consumption, of households in the period under 

consideration. The ratio of taxes paid to post-fisc income indicates the degree by 

which the current standard of living (including the benefits received when the tax 

revenue is spent) is reduced by the payment of taxes. The same interpretation 

applies to the ratio of the benefits of government spending to post-fisc income. 

Pre-fisc income is not observed and must be estimated or calculated. In so doing, the 

calculations must be consistent with assumptions about behaviour and the shifting of 

taxes and expenditures when a program or tax is eliminated in setting up a balanced 

budget counterfactual. For example, if a tax is considered to be shifted backwards to 

labor, such as a corporate income tax in a small open economy, the tax actually collected 

must be imputed to factor incomes in order to derive pre-fisc factor income if that is used 

as the benchmark income concept. By way of contrast, when using post-fisc income, no 

such adjustment to private incomes is required to account for the consequences of 

eliminating taxes and expenditures. 
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Broad income is chosen by Vermaeten et al. (1995) and others such as Okner and 

Pechman (1974). Vermaetan et al. (1995, 321) following Gillespie (1980) argue that 

personal transfers are widely regarded as part of individual income while the imputed 

value of public services is not. A tax policy, in his view, thus has to be evaluated based on 

an integrated tax/transfer system. The imputed value of public services is hard to measure 

and is usually not taken into account by citizens or policy makers in evaluating a public 

policy. Therefore, they say, "we believe it (broad income) to be of greater interest to both 

taxpayers and policy-makers than the other two."38 

While it has never been used in analytical or empirical work, it also seems logical to 

allocate changes in welfare across groups in proportion to the total gain or loss in social 

welfare that occurs as a result of the public policy in question. In that case, WFI for group 

/ is: 

w f l > ' t b t '  <5) 

where the denominator is the aggregate change in welfare from the program in question. 

An obvious connection between incidence analysis and cost-benefit analysis is then 

apparent. The main difference is that incidence analysis is concerned primarily with the 

distribution of welfare gains or losses rather than with the bottom line which is the focus 

of a cost-benefit study. In this paper, we do not pursue definition (5) further. 

38 Gillespie apparently changed his use of the term "broad income" between his earlier work (1964, 1980) 
and his last and (in our view) best incidence study (1995). Previously, broad income was essentially equal 
to pre-fisc income. 
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2.5 Allowing for shifting 

As a final step, it is necessary to allow for the shifting of taxes and benefits. As already 

noted, this step may play an important role in calculations of the benchmark income if a 

pre-fisc or broad definition of income is used. 

The analysis of the shifting of tax burdens has been at the center of tax incidence studies 

at least since Harberger's (1962) seminal work on the corporate income tax in general 

equilibrium. A tax initiates a chain of general-equilibrium reactions by economic agents 

which must be unwound in order to calculate pre-fisc factor incomes for the purpose of 

defining a benchmark income yt in the denominator of incidence indexes (2) and (4) 

above. The theory of tax incidence is well covered in standard public finance texts (see, 

for example, Rosen (2001) or Atkinson and Stiglitz (1980)), and need not be reviewed 

here. 

By a similar logic, the distribution of benefits from an expenditure program must be 

unwound if they are to be allowed for in a comprehensive definition of pre-fisc income, 

or are to be included in the numerators of the incidence indexes defined earlier. But there 

is virtually no theory concerning the shifting of benefits, in large measure, one suspects, 

because it is thought that such a framework would be hard to actually apply, and the 

shifting of benefits is ignored in almost all incidence studies. 

Shoup (1988) argued for, but did not provide, an analysis of the shifting of benefits. One 

of his examples concerns a city park constructed in the neighborhood of a rental 

residence. When the park is just constructed, the tenants living nearby receive the full 
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benefit of the park. However, over time the benefit from the park leads to a rent increase. 

Thus, in the long run, part or all of the benefits from having the park is shifted from the 

tenants to the landlord. It would be a mistake, Shoup argues, if all the benefits from the 

park were to be allocated to the tenants. 

To study the shifting of benefits, we need a theory of behavior and a counterfactual 

distinguishing incidence in the short and the longer run. Shifting is then defined as the 

difference in incidence over the two horizons. In a corporate income tax study, 

assumptions need to be made about adjustments in the capital stock in short and long runs 

in response to taxation. For example, the short run may be defined as a situation in which 

the capital stock is fixed and thus bears the full tax burden. Similar assumptions are 

needed in the study of expenditure incidence. 

3 The Net Incidence of A Price Subsidy for Home Care When 

Children Are Altruistic 

In this section we apply the steps outlined above to study the incidence of a public 

program that subsidizes home care for the parent when his or her child is altruistic. Here 

the relevant groups for the attribution of net benefits are generational in character -

namely children and their elderly parents - and the short run for the purpose of 

calculating the shifting of benefits involves a situation where the children cannot, or do 

not, adjust to a change in program benefits. In this analysis, alternative assumptions about 

the structure of the family are analogous to assumptions about the structure of the 

economy or the nature of the corporation in the analysis of a corporate income tax. 
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In the following analytical incidence analysis, we assume a subsidy for home care is 

already in place, and we regard the situation when the home care subsidy is in place as 

the initial situation '0' for the purpose of calculating welfare changes. In the 

counterfactual, we hypothetically remove the subsidy and return the surplus tax revenue 

using a lump-sum transfer to taxpayers in proportion to his post-fisc or actual gross 

income (a balanced-budget situation). We define BFI and WFI taking post-fisc income as 

the benchmark income for the purpose of defining incidence across two groups: parent 

and his child. We then compare WFI with BFI in the short and longer runs analytically, 

and using simulations. 

It should be noted that the situation we explore does not involve consideration of a public 

good. Nonetheless, BFI and WFI remain essentially different except in one very special 

circumstance described below. 

3.1 A basic model of a non-cooperative family 

We assume that all the families are identical and that every family is composed of an 

elderly parent and a child. Equivalently, we may think of the model as applying to a 

family of two parents and one or more children where there is no disagreement between 

the parents, and the children also always act cooperatively among themselves.39 For 

convenience, we proceed as if there was one parent and one child. 

The parent is infirm and requires home care as a substitute for institutionalization. The 

home care required includes formal and informal care. The parent buys formal care from 

39 Interested readers may wish to see Pezzin, Pollack and Schone (2006) or Knoef, Kooreman, and Kalmijn 
(2007) for an analysis of strategic interactions among siblings in arranging home care for elderly parent. 
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market. The child is altruistic and spends time taking care of his or her parent, and also 

buys some formal care from the market to supplement the purchase of care by his 

parent40. The parent prefers the company of the child, and purchased time is not a perfect 

substitute for the attention provided by the child. The government helps the parent with 

affordable care by granting him a subsidy proportional to his payment for formal care. 

The child's purchase of formal care is not eligible for the subsidy because the home care 

program targets the senior group. 

We assume initially that the parent and the child act non-cooperatively to determine home 

care provision, and that the time horizon is long enough so that the child can adjust his 

behavior to allow for the existence of the government subsidy. We explore the difference 

a cooperative structure makes later. 

It is important to understand why the non-cooperative case is relevant. At some point, the 

child would rather give money instead of spending more time with the parent, while the 

parent continues to prefer the child's attention to a money subsidy or transfer. We think 

that this disagreement is typical among families in developed countries and that in such a 

situation, a non-cooperative Nash model is appropriate. 

Assuming utility is Cobb-Douglas, so that the income effect of a price change affects all 

components of agent choices, the utility of the parent (p) then is: 

U (xp, H=m+s, h) = a log(xp) + b log(m+s) + c log(h), (6) 

40 The altruism of the child may be driven by the possibility of receiving a bequest from the parent. We do 
not include bequest incentive in the model because we are focused on measurements of incidence of a 
public program. 
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where xp is the numeraire consumption of the parent, H is the total hours of formal care 

received by the parent, of which m is purchased by the parent and .s' is purchased by the 

child, and h is total hours that the child spends on taking care of parent. As usual we 

assume that a+b+c =7. Parent's utility is maximized by choice of (xp, m) subject to the 

budget constraint 

y(l-t) = xp+q(l-ts)m, (7) 

where y is the amount of the fixed pension income of the parent, the price of numeraire 

consumption is normalized to 1, the price of formal care is q per hour, t is the uniform 

income tax rate, and ts is the rate of subsidy the government grants to the parent, when the 

subsidy is assumed to be non-taxable. With the government subsidy, the effective price of 

the formal care purchased by the parent is q(l-ts) per hour. 

The utility of the child (c) is41 

U (xc, I, xp, m, h, s) = [(1-d) log(xc) +d log(l)]+ rUp (xp, m, h, s), (8) 

where, xc is the numeraire consumption of the child, / is the leisure enjoyed by the child, 

Up is the utility of the parent, and r is the degree of altruism towards the parent. The part 

in the square bracket represents the felicity of the child per se. The child maximizes (8) 

by choice of (xc, h, s) subject to his budget constraint 

w(T- h-l)(l-t)=xc+qs, (9) 

where T = L + h + I, with T the child's total available time in a day, L the child's working 

41 We do not differentiate among parents or children in order to focus on the central issue concerning 
distribution of incidence and shifting across generations in general. 
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hours, h the number of hours that the child provides home care to the parent, / the hours 

of leisure enjoyed by the child, and w the child's wage42. 

The post-fisc solutions to the non-cooperative game, in the "long run" when the child 

fully incorporates the receipt of a subsidy by his parent include: 

m = [y(l-t) /[q(l-ts)] - ra(l-t)[wT+y/(l-ts)] / [ (1+r)q], 

s = r(a+b) (l-t)[wT+y/(l-tJ] /[(l+r)q] -y(l-t) /[q(l-Q], 

H = m+s = rb(l-t)[wT+y/(l-ts)] / [(l+r)q], 

h = rc(l-t)[wT+y/(l-ts)] / [(l+r)w(l-t)J, 

I = d(l-t)[wT+y/(l-ts)] / [(l+r)w(l-t)], 

L = T-h-l = T-(d+rc) (l-t)[wT+y/(l-ts)] /[(I+r)w(l-t)], 

xc = (1 -d) (1 -t)[wT+y/(l-ts)] / (1 +r), and 

x p = ra( l - t , )  ( l - t ) [wT+y/ ( l - t s ) ]  /  (1+r)  .  (10) 

Substituting these solutions into utility functions (6) and (8), we obtain the indirect 

utilities of the parent and the child in state 0 in the long run, Vp° and Vc°, that is, in the 

post-fisc situation where the subsidy is actually in place and fully adjusted to: 

Vp° = log [wT(l-t)+ y (l-t)/(l-ts)J + alog(l-ts) + Zp, where Zp is a constant, and Zp = -log 

(1+r)  +  a log  ( ra )  +  b log  ( rb )  +  c log  ( rc )  -  b log  (q )  -  clog[w( l - t ) ] .  (11 )  

and 

Vc = (1 +r)log [wT(l-t)+y (l-t)/(l-ts)] + ralog (l-ts) + Zc, where Zc is a constant, and Zc 

= -(l+r)log (1+r) + (1 -d)log (1-d) + dlog (d) - (d+rc)log [w(l-t)J + rZp. (12) 

42 Since women often stay at home taking care of elderly parents, the increases in women's wage rate and 
the increasing participation in labor force of women are of particular importance in determining distribution 
of benefits from a subsidy for home care. 
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When the government budget is balanced, total tax revenue equals total expenditure: 

t (Yp +Yc)=tsqm, 

where Yp and Yc are the taxable gross income of the parent and the child in the presence 

of the tax and the subsidy.43 Using this government budget constraint, we can derive the 

tax rate in the post-fisc situation with full adjustment in the long run (LR), tLR, for later 

use: 

t L R  = t s {y / ( l - t s )  -  ra[wT+ y / ( l - t s ) ] / ( l  +r ) }  /  { t s y / ( l - t s ) -  t s ra[wT+y/ ( l - t s ) ] / ( l+r )  

+ (y+wT)(l+r-d-rc)/(l+r) } (13) 

3.2 Budgetary incidence 

We now follow the five steps discussed before to calculate fiscal incidence indexes. 

To define the budgetary incidence of the subsidy, we choose the post-fisc situation (state 

0) as the initial one. We then assume the subsidy away and return the tax revenue released 

lump sum by a transfer, Rt. Our simulation data include the left-side quantities in (10) 

above. Of course we do not know the welfare optimization calculations that led to these 

behavioral outcomes: that is, we do not observe the right side of equations (10). 

Let the lump-sum transfers, R„ be proportional to the post-fisc taxable incomes, so that 

Rp=f • Yp and Rc=f- Yc. To maintain the government budget when the subsidy program is 

assumed away, we must have Rp+ Rc f (Yp\ Yc) = tsqm in the counterfactual situation, 

while also observing government budget balance: tLR (Yp+Yc) = tsqm. In this case,/= tLR. 

43 Because all the families are identical, the number of families is omitted in the government budget. 
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Therefore, Rp - tLRYp and Rc = so that returning the subsidy lump-sum in proportion 

to income is equivalent to returning the actual tax payment. The assumption of lump-sum 

returns removes or at least mutes distributional effects in the counterfactual. 

To allow for shifting using budgetary calculations, we shall assume that in long run, a 

part of the benefit from the subsidy is shifted from the parent to the child in proportion to 

his purchases of formal care when the subsidy is in place.44 The benefit to the parent in 

the long run then is TRP = tsqm • m/ (m +s), and the benefit to the child in the long run 

is TRC = tsqm • s/(m+s). The tax paid by the parent is tLRYp and the tax paid by child is 

tLRYc. The net benefits received by the parent and the child in the post-fisc situation in the 

long run are: 

NBp° = TRP-TP = tsqm • m/ (m+s) - tLRYp, (14a) 

and 

NBC° = TRC -Tc = tsqm • s/ (m+s). - tLRYc. (15a) 

In the counterfactual state, neither the parent nor the child receives a subsidy. They both 

pay tax, and receive a lump-sum transfer equal to their tax payment. The net budgetary 

benefits in the counterfactual state (denoted by superscript 1) are zero. 

The next step is to choose a benchmark income and define incidence across the two 

groups in the model. We shall use post-fisc income as the benchmark income relative to 

which net benefits are to be compared, because this is a natural choice for normalizing 

44 Note that we assume the subsidy program was intended to relieve the burden of the parent in the short 
and longer runs. Although altruism is not formally part of the budgetary model of incidence, we are 
explicitly taking it into account through the allocation of benefits to child in the long run. 
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the welfare-based EV measure, and because we want to compare BFI and WFI. In this 

case, no adjustment to benchmark (observed post-fisc) income is required. We could use 

pre-fisc income or broad income as a benchmark, and in these cases eliminating the 

program would require that post-fisc income be adjusted in accordance with budget 

balance and a theory of shifting of benefits, so as to construct consistently the benchmark 

or counterfactual income. 

The budgetary fiscal incidence index of the parent taking account of shifting of benefits 

and using post-fisc income as benchmark income then may be defined as: 

NB t s qmxm/ (m +  s ) - t L K Y 
BFI  =  -  = — ,  (16)  

P y y post- fisc 
p p 

where the taxable income of the parent is Yp = y, and the post-fiscal income of the parent 

is Yp
post'flsc = y (l-tLR)+tsqm. 

And the budgetary index of the child in the long run is: 

b f j l r  _  N B c  _  t s qm xs / (m  +  s )  - t L R Y c  
c Y y Posl~fisc ? 

where, the taxable income of the child is Yc = wT- (rc+d)(wT+y)/ (1+r), and the post-

fiscal income of the child is Yc
pos,-fisc = wT(l-tLR)-(l- tLR)(d+rc)[wT+ y/(l-ts)]/(l+r). 

An alternative way to measure budgetary fiscal incidence is to define incidence 

according to the share of cost-saving on market hours purchased.45 Due to the subsidy, 

the parent and the child are able to spend less on formal care, and we may measure the 

45 We thank Mel McMillan for suggesting this method of defining budgetary incidence. 
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extent to which the family members save money when the subsidy is in place relative to 

when it is not. 

This alternative cost-saving basis for measuring budgetary fiscal incidence is illustrated 

in Figure II-1. 

Figure II-l Cost-saving Basis for Measuring Budgetary Fiscal Incidence 

Other consumption x 

Income of the parent y 

Fixed expenditure 

on market care 

Market care H=m+s m m 

s 

When the subsidy is not in place (state 1), the parent purchases m1 units of market care. 

When the subsidy is in place (state 0), with the same expenditure, the parent demands m° 

units in the short run and the child demands s° units, as indicated. In the long run, due to 

behavioral adjustments, some of the benefit shifts from the parent to the child and finally 

the parent purchases m*, and the child provide .v*. 

The total benefit from the subsidy, if measured by the extra hours of market care that the 

parent could purchase, is m^-m1, in which the parent shares m*-m' hours and the child 

shares m°-m* hours. If we allocate budgetary benefits according to the extent of cost-

savings on market care purchased, the net benefit to the parent and the child then are, 
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respectively 

NBP° = TRP -Tp = tsqm • (m*-m') / (m°-m'j - tL%, (14b) 

and 

NBC° = TRC -Tc = tsqm • (m°-m) / (m-m ) - tlRYc. (15b) 

Compared with (14a) and (15a), this method may be more consistent with the "change of 

wellbeing" basis of welfare incidence. However, it turns out that in the simulations, this 

method does not perform better than the traditional budgetary method outlined earlier in 

reducing the inconsistency between BFI and WFI. (Interested reader may check the 

Appendix for more detailed information on this point.). In the first place, the family's 

total hours of purchased market care in the presence of the subsidy and before the 

behavioral adjustments will generally not be equal to the total hours after the adjustments, 

as is assumed in Figure II-1. Second, this method does not measure the marginal welfare 

benefit of market care to the parent or the child. 

3.3 Welfare-based incidence 

Now we assume the post-fisc situation to be baseline situation (state 0), and assume away 

the subsidy in a counterfactual balanced budget experiment, again returning the extra tax 

revenue to taxpayers via lump-sum transfers, R„ to maintain government budget balance 

in state 1. 

To obtain the equivalent variation, we equalize the indirect utilities at state 0 and state 1 

and see how much income has to be taken from the citizen when the subsidy in place to 

make him as well off as when the subsidy is assumed away. A positive (negative) EV 
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implies a net welfare gain (loss) from the subsidy. 

The budget-balanced EV for the parent in the long run defined by Vp° [q(l-ts), Yp- EVP] = 

Vp [q, Yp + Rp] is 

EVp = [wT(l-tLR)(1-ts) +y (1-tLR)] - (l-ts)(b+c)[y (l-tLR)+tLRy+wT(l-tLR)] (18) 

Similarly, the child's' EV from the subsidy in the long run defined by Vc° [q(l-ts), Yc- EVC] 

= Vc
l fq, Yc + Rc] is 

EVC = [wT(l- tLR)+y (1- tLR)/(l-ts)] - (l-ts)-ra/(I+r)[wT(l- tLR) +>; (1 - tLR)+ tLRYc], (19) 

Using post-fisc income as the benchmark income for the distribution of net benefits, the 

welfare fiscal incidence indexes for the parent and the child then are 

WW" =̂ JL= [ w n X  ~ " X I  ~ +  7 ( 1  ) < 6 + c >  W 1  - t L K )  +  y( l - t L R )  +  t LRy] 
P y Y post-jisc 

p p 

(20) 

and 

rr̂ rl* EVc [̂ (1 ~ tLR ) + y(l -1" ) /(I -1, )] - (1 -1, [wT{\ - tL« ) + f+X1"*")] 
WFI

' 
=~F~-

c c 

(21) 

Here we can see the roles of the subsidy rate for home care, ts, the tax rate in the long run 

situation, tLR, the child's degree of altruism towards the parent, r, the parent's taste 

parameters, a, b, and c, and the income measures of the parent and the child, y, wT, and Yc. 

The changes in welfare are the outcome of the child's adjustments of time use in labor, 
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leisure, and home care, when the parent's purchase of market care is subsidized. The 

parent's welfare change is a result of the subsidization of consumption and the trade-off 

between market care and attention by the child. The equilibrium tax rate in a balanced 

government budget is also result of these adjustments. 

3.4 A comparison of incidence indexes 

The differences between BFI and WFI over both horizons, though easy to derive, are 

quite complicated. (They are not presented here and can be found in the Appendix). With 

the exception of one special case, which is presented analytically below, it proves useful 

to explore these indexes using simulations. The one case we exhibit analytically is 

motivated by the search for situations in which welfare incidence can be approximated by 

budgetary incidence. While it will be seen that generally BFI and WFI measures for the 

program in question differ for both groups over all horizons, as do the measures of 

shifting. But consider the special case when the degree of altruism is zero, so that the 

child does not contribute any formal or informal care to his parent. 46 In that case, the 

child does not interact with the parent over any horizon, and there is no difference in 

short and long run incidence for the child or the parent. 

The differences between budgetary and welfare incidence when r=0 in both the long run 

and the short run, for the two generations are then: 

WFr° -BFIr-" = + 7 ^ 0 (22) 
p p y p°st~ fisc 

46 When degree of altruism is zero, the family is effectively dissolved. 
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and 

wfr{) -bfr° = ~tyc ) = 0. (23) 
C C y post—jisc v ' 

c 

We state this result as proposition 1: 

Proposition 1: For the home-care subsidy program, a BFI index is equivalent to a WFI 

index only when there is no altruism, and then only for the child. 

The reason for the equivalence of BFI and WFI is simply that, with no behavioural 

adjustments by child (when there is no altruism), changes in income due to the payment 

of taxes are equivalent to changes in welfare in terms of the equivalent variation.47 

Whenever there is a behavioural adjustment to a program or tax, there is a divergence 

between the incidence based on a budgetary metric and that using welfare. Thus, for 

example, the BFI index for the parent is different from the WFI index even when r=0, 

because the parent always respond to the price subsidy. 

We now use simulation to explore the differences between WFI and BFI. In our 

hypothetical, simulated family, we assume initially that the child is altruistic towards to 

the parent to the degree of r = 0.3. (This is varied later on). The child earns a wage of 25 

dollars per hour and his total available time in a day is 12 hours. The parent earns a fixed 

pension income of 50 dollars per day. The parent's preference for numeraire consumption, 

for formal care, and for informal care are represented by coefficients a=0.5, b=0.3, and 

47 Even when r=0, the child responds to tax, but this adjustment only reduces his income. His consumption 
pattern does not change. When utility is Cobb-Douglas and the marginal utility of income is one, WFI 
equals BFI. 
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c=0.2. The government grants the parent a subsidy at the rate of ts=0.2, which requires a 

tax rate of 0.0209 in the long run, 0.0142 in the short run for a non-cooperative family, 

and 0.0595 for a cooperative family. The price of formal care is 10 dollars per hour. 

Next we compute incidence for the hypothetical family when family members are non 

cooperative and the child can adjust to the subsidy. The relationship between degree of 

altruism and fiscal incidence when different degrees of altruism are assumed is shown in 

the following Figure II-2a, 2b and 2c. Here a positive (negative) BFI represents a gain 

(loss) from the subsidy-tax program in terms of budgetary benefit, and a positive 

(negative) WFI represents a gain (loss) in terms of welfare change. 

48 Altruism and shifting do not matter in a cooperative family. 
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Figure II-2 Net Fiscal Incidence and Altruism 

Figure 2a : Incidence Index and Degree of 

Altruism, the Parents 

0 0.1 0.2 0.3 0.4 0.5 0.6 

r: degree of altruism 

—•— WFIp —A— BFIp 

Figure 2b: Incidence Index and Degree of 
Altruism, the Children 

3 « 
a 

0 0.1 0.2 0.3 0.4 0.5 0.6 

r: degree of altruism 

__4_ WFIc —A— BFIcT 

Figure 2c: Purchase of Formal Care and 
Degree of Altruism 

r: degree of altruism 

a— rrt formal care purchased by parents 
-•— s: formal care purchased by children 

Figure II-2a and Figure II-2b show the incidence indexes of the two generations when r 

changes within the range of 0 to 0.6. The divergence between WFI and BFI is most 

dramatic when r is not close to either end of the range. 

From the figure, we can see that WFI and BFI indexes are quite different. We can see that 

while the parent usually loses and the child gains from the subsidy in terms of welfare, 

the distribution of net benefits in budgetary amounts is the opposite: for example, when 

1=0.3, WFIP
LR < 0, WFIC

LR > 0, while BF1P
LR > 0, and BFIC

LR < 0. This difference is due 

to the effect of the child's adjustment on the parent's decision. 
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The figures also illustrates proposition 1, that when r = 0, WFI and BFI are equivalent for 

the child (but not for the parent). It has to be kept in mind that when the child is not 

altruistic, they do not contribute any formal or informal care, and the two generations 

make independent decisions49. In this special case, the child pays tax without receiving 

any benefit from the government. 

On the other hand, when altruism is very high (r > 0.5), the parent do not purchase any 

formal care (as illustrated in Figure II-2c). In this special situation, both government 

expenditure and tax collection are essentially zero, and nobody benefits from the very 

small fiscal system: as shown in Figure II-2a and 2b, BFI=WFI=0 when r > 0.5.50 

3.5 Shifting 

To define shifting, we require a distinction between longer and shorter horizons. As noted 

earlier, we assume that in the short run, the child cannot or do not adjust his behavior to 

incorporate the effect of the subsidy, and still provides home care as if there were no the 

subsidy program. This implies that in the short run, the child do not respond to the 

subsidy and thus do not benefit from the subsidy directly. This is an assumption that is 

analogous to one of a fixed capital stock in the short run analysis of the incidence of a 

corporate income tax on factors of production. 

49 Even when r is not zero but very low, the child buys essentially no more than when r=0. This is because 
the child makes a trade-off between giving money to the parent to gain a warm-glow and using the money 
on his own consumption. When the degree of altruism is very low, the income effect dominates the warm-
glow effect and the child chooses not to give any money at all. 

50 As can be seen in Figure 11-2, m is highly correlated with WFIC
LR and " 1/m" is highly correlated with 

WFIp
LR. The reasoning is that, m determines size of government subsidy which is important for welfare of 

both the generations. 
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In the short run, the parent's problem is the same as in the long run: 

Max U (xp, H=m+s, h) = a log(xp) + b log(m+s) + c log(h), 

subject to y(l-t) = xp+q(l-ts)m. (24) 

The child now maximizes his utility function as if his parent was not subsidized. The 

parent's budget constraint is regarded as y(l-t) = xp+qm, instead of y(l-t) = xp+q(l-tjm. 

The child's problem in the short run is: 

Max U (xc, I, xp, m, h, s) = [(1-d) log [w(T- h-l)(l-t)-qs] +d log(l)]+ rUp (xp, m, h, s), 

where xp = y(l-t) - qm. (25) 

Repeating the first four conceptual steps outlined earlier, we then obtain the budgetary 

incidence indexes of the parent and the child in the short run as: 

BFISR = ̂  = T 'QMSR ~T&RY, (26) 
P y v post-fisc v ' 

p Y
P 

where, Yp
pos,-fisc = yp (l-tSR) + lsqmSR 

and 

BFI?=^ = ̂ k-, (27) y post-fisc 

C * „ 

where, Yc = wT- (rc+d)(wT+y)/(l+r), and Yc
post'flsc =wT(l-tSR) - (l-iSR)(rc+d)(wT+y)/ 

(1+r). 

The welfare incidence index in the short run is: 
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WFI™ 
[y( 1 - fSR) + q(\ -1,)s-SR] - (1 - ts[y + qsSR] 

(28) 

and 

WF1S
C

R 

( w r  +  y X i _ ^ ) _ ( i  - t s y » x {  
[y(l-tSR) + qsSR] 

[y ( l - t ™ )  +  q { l - t s ) s s r ]  
•}r(a+b) X [(wT + jO(1 -tSR) + tSR *Y C ]  

y post-fisc 

(29) 

wherewT(\-tSR) (1+rc)(wT + y)(l-rw) anH 

(1 + r)q 

SR by(\-tSR) asSR by(\-fR) a wT(\-tSR) a {\ +rc){wT + y){\-tSR) 
IYI — — • 1 - — • 

(a + b)q{\-ts) (a + b) (a + b)q(l-ts) (a + b) q (a + b) (1 + r)q 

The formulas of the incidence in the short and longer run show that shifting depends 

importantly on the income of the parent, y, the potential and actual gross income of the 

child, wT and Yc, the degree of altruism, r, the parent's taste coefficients, and the policy 

parameters, tLR, tSR and ts. 

Figure II-3a and Figure II-3b illustrate shifting of net benefits in terms of welfare for 

different degrees of altruism (Budgetary shifting is considered below). We see that both 

the generations are worse off in the longer run compared with the short run, except in 

some special cases: when r = 0, r = 0.1, or r > 0.5. This is another outcome of the 

behavioural adjustments of the child. It is important to keep in mind that the sum of the 

EVs (and thus the sum of WFIs) need not be zero. It is possible that both the parent and 

the child gain or lose in terms of welfare, depending on the nature of the family. 

As shown by Figure II-3, at a low degree of altruism - for example, at r =0.1 - the parent 
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are worse off while the child are better off in the longer run, implying a shifting of net 

benefits from the parent to the child. The gain for the child may not necessarily be equal 

to the loss for the parent in welfare terms. This shifting is due to the child's ability to 

respond to the subsidy through a reduced contribution of formal care. 

In a family with child who are altruistic, with r > 0.1, the welfare-based incidence for the 

child is basically neutral across horizons, the parent faces a worse situation in the longer 

run, and no shifting of net benefits across generations is observed. The reason is that the 

child now substitutes the parent's purchase of formal care with his own contributions, 

which is not efficient in terms of the allocation of family resources.51 

Figure II-3 Shifting of Program Benefits Using Welfare Indexes 

Figure 3a: Shifting Using Welfare Index, 
the Parents 

r: degree of altruism 

—*—WFIp-Long Run —&—WFIp-Short Run 

Figure 3b: Shifting Using Welfare Index, 
the Children 
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r: degree of altruism 

- WFIc-Long Run - WFIc-Short Run 

Shifting of net benefits in budgetary terms when different degrees of altruism are 

assumed is recorded in Figure II-4. 

51 When the purchase of the parent is cheaper than that of the child, it is advantageous for the family if the 
child gives money to his parent and let him purchase all the formal care. This is exactly what a cooperative 
family does. 
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Figure II-4 Shifting of Program Benefits Using Budgetary Indexes 

Figure 4a: Shifitng Using Budgetary Index, 
the Parents 

0 0.1 0.2 0.3 0.4 0.5 0.6 

r: degree of altruism 

—*— BFIp-Long Run —BFIp-Short Run 

Figure 4b: Shifting Using Budgetary Index, 
the Children 
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-0.06 

0.1 0.2 0.3 0.4 0.5 0.6 
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• BFfc-Long Run BFIc-Short Run 

In contrast to shifting measured using individual welfare, not much shifting is observed 

when it is calculated using budgetary amounts. This is as expected, since behavioural 

adjustments play a smaller role in the calculations of net incidence when the budget 

instead of welfare is used as a metric. However, BFI still does depend on the degree of 

altruism, as shown in Figure II-4. 

4 A Cooperative Family, and Simulation of Incidence Indexes for 

Both Family Types 

Under different behavioural assumptions, the distribution of the benefits from an 

expenditure policy would also be different, just as different assumptions about model 

structure lead to alternative conclusions about the burden of taxation. Assume, for 

example, that the family in question is cooperative instead of non - cooperative so that the 

parent and the child jointly make a decision which benefits the family as an entity. 

Browning and Chiappori (1998) argue that one can use a "collective model" to 
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approximate the outcome of cooperative bargaining. Apps and Rees (2007) also propose a 

generalized household welfare function, based on Samuelson's idea that households can 

be modeled as if they maximized a form of social welfare function. We shall assume then 

that a bargaining weights B and (1-B), 0<B<1, are put on the parent and the child 

respectively in the family welfare function and regard the problem faced by the parent 

and the child when they are cooperative as: 

Max [BUP+(1-B)UC] =B [alog(xp) + blog(m+s)+clog(h)] +(1-B) [(1-d) log(xc) + d log(l)] 

(xp, xc, m, h) (30) 

subject to the joint budget constraint y(l-t)+w(T-h-l)(l-t)= q(l-ts)(m+s)+xp+xc. 

As indicated by the joint budget constraint, the family pools their resources and jointly 

purchases market care at the subsidized rate. The solutions to the cooperative game (C) 

include 

Hc=(mc+sc) =Bb(wT+y) (l-tc)/[q(l-ts)] 

hc = Bc(wT+y)/w 

f = (l-B)d(wT+y)/w 

Yc
c = wT(l-tc)-[Bc+(l-B)d](wT+y) (l-f) 

Xp = Ba(wT+y) (l-tc) 

xc
C= (l-B)(l-d)(wT+y)(l-f) 

Because the parent's purchase of formal care is cheaper than that of the child, the child 

does not purchase any formal care directly but transfers some money to pay for part of 

the formal care. Using individual budget constraints, we derive the family member's 

share of purchase of market care for later use. 
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The budget constraint of the child is xc
c + [q(l-tjjsc = Yc

c(l-tc), so sc = {wT-[Bc+(l-

B)](wT+y)}(l-tc)/ [q(l-ts)]. The budget constraint of the parent is xp
c + [q(l-ts)]rn = y 

(l-f), so rrf = [y-Ba(wT+y)](l-tC)/[q(l-ts)]. 

The equilibrium tax rate is defined by the balanced government budget: 

tsq(mC+sC)= f(YcC+y) = [Bb*tj(I-ls)] /{[Bb *tJ(1 -ts)] + 1-Bc-(1-B)d}. 

When the family collectively makes choices, the family members adjust to the subsidy 

program simultaneously. Thus there is no difference between short and longer horizons 

based on the ability to incorporate the subsidy into the child's decision making, and there 

is no cross-generational shifting when the family acts as a unit. Following the steps 

outlined above, we then have the following budgetary incidence indexes for a cooperative 

family, assuming that calculation of separate benefits for each generation still makes 

sense in this context. In the calculation of BFIs, if we apply a rule of allocating benefits 

in proportion to contributions, the child and the parent share the benefit according to their 

share of market care purchased. This is so over both horizons: 

p  

(31) 

and 

(32) 

In contrast, using welfare as a metric we have: 
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[wr(l - /c) + j<(1 - /c )] - (l-OV^O-tc) + y(\-tc)+tcy\ 
Y  post-fisc 

WFI p=- ^ \£LL — (33) 
p  

and 

lrr;c. lwT(i-lc) + y(l-tc)]-(l-tJ""'H'»[wT(l-tc)++tcYI
c+)i\-lc)) 

c y post—fisc 5 ^ ' 
1 c 

where 

if =(l-f)Bb(wT+y)/[q(l-ts)J 

sc = (l-f)*{wT-[Bc+(I-B)](wT+y)}/[q(l-ts)]. 

m = (I-f) *[y-Ba(w T+y)]/ [q(l-tjj. 

Y post-fisc _ y (J _f) + tsqm(\ 

Yc
c = wT-[Bc+(l-B)d](wT+y), 

Ypost-fisc = Yf(l-f), 

f = [Bb*t/(l-t^]/{[Bb*t/(l-ts)]+l-Bc-(l-B)d}. 

Again, the difference between the WFIs in a non-cooperative and a collective family is 

complex because of the difference in the equilibrium tax rate, and it proves revealing to 

explore these differences in simulations in what follows.52 

In the simulations, the parent's weight B and the child's weight (1-B) in the family 

52 The incidence indexes in a non-cooperative and a cooperative game look similar. As shown by Andcrberg 
and Balestrino (2003), altruism towards household members makes the non-cooperative game solution less 
inefficient compared with the solution in a cooperative game. In this example, no matter if the family is 
cooperative or non-cooperative, the child are taking the wellbeing of his parent into account, though 
different weights are put on the utility of the parent in each case. However, the equilibrium tax rates are 
very different in the two cases; for example, when r=0.3, the equilibrium tax rate for a non-cooperative 
family is 0.0209 while the tax rate for a cooperative family is 0.0595. 
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welfare function are defined as the ratio of the coefficient of his own utility to the total of 

the family, B= (1+r)/(2+r), and 1-B = l/(2+r). We do this because we want to study the 

role of the degree of altruism53. When r = 0, B is effectively 1/2. B is always equal to or 

higher than half because of the existence of the child's altruism. 

The effects of family structure on welfare based incidence indexes are shown in Figure 

II-5. 

Figure II-5 Net Fiscal Incidence and Family Structure 

Figure 5a: Incidence Index and Family 
Structure, the Parents 

0 0.1 0.2 0.3 0.4 0.5 0.6 

r: degree of altruism 

• WFIp (Non Cooperative) —*— WFIp (Cooperative) 

Figure 5b: Incidence Index and Family 
Structure, the Children 

0 0.1 0.2 0.3 0.4 0.5 0.6 

r: degree of altruism 

WFIc (Non Cooperative) —•*— WFIc (Cooperative) 

It is clear from these figures that incidences under different family decision structures are 

not the same. The parent is better off when the family is cooperative rather than non-

cooperative. In contrast, the child is usually worse off when the family is cooperative. 

The intuition for this pattern is that a higher weight on the parent in a cooperative family, 

(l+r)/(2+r) rather than r/(l+r), induces a greater total formal care purchase, while the 

53 The weights of individual utility in Browning and Chiaporri (1998)'s collective model depend on wage 
rates and total household income (Apps and Rees, 2007), though Pollak (2005) suggests that bargaining 
power in a family depends on three components: exogenous non-labor income, wage rates or earnings, and 
productivity in household production. 
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liability of financing the subsidy of formal care is mostly born by the child through 

adjustment of his work hours under a higher tax rate. 

5 Concluding Remarks 

While some recent work has analyzed the optimal structure of public policies for long-

term care of the elderly, there is very little work on the distributional impact of such 

programs. In this paper, we investigate analytically and with simulation the measurement 

of the net fiscal incidence of a policy that subsidizes home care, when both individual 

welfare and family structure matter. 

We began with a short overview of the analytical steps required in any incidence study 

when welfare matters. The existing literature is enormously diverse, and we hope that this 

review will be useful in aiding those who wish to pursue analytical or empirical net 

incidence work. The five basic steps we outlined have been applied to consider the 

grammar of the welfare incidence of a price subsidy for the home care of elderly parents 

when children are altruistic. 

We have used both analytical derivation and simulations to explore the effects on 

incidence of changes in the structure of the family, in a manner analogous to studies that 

explore the role of assumptions about economic structure in determining tax shifting. It 

turns out that welfare and budgetary incidence are identical only for the child, and then 

only when there is no altruism (or interaction between the parent and the child). WFI and 

BFI indexes are always different for the parent over both short and long run horizons in 

the both types of families, with the pattern of differences between incidence indexes, and 
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the degree of net benefit shifting, each depending importantly on the degree of altruism 

of the child. 

We have not been able to find a short hand method of calculating welfare indexes for the 

expenditure program considered using budgetary amounts except for one group (children) 

in a very special situation. The message here for policy makers and analysts seems clear: 

incidence analysis based on budgetary amounts in general will most likely be a poor 

predictor of the distribution of benefits from a program that works through family 

structure. 

The analysis in this paper also conveys a general message for the study of net fiscal 

incidence: to incorporate the expenditure side of the budget into incidence calculations, a 

separate analysis for each major type of public service will have to be developed. Such 

work will parallel the development of tax incidence theory, which has been built up over 

time on the basis of study of each of the major types of taxes. This paper is an initial 

contribution to this body of work for the class of public expenditure programs that 

depend importantly on family structure. Much remains to be done before net incidence 

analysis of expenditure programs attains the status achieved by the incidence analysis of 

taxation. 
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7 Appendix 

7.1 The cost-saving method of calculating budgetary fiscal incidence 

Table II-1 illustrates the cost-saving method of calculating BFI referred to in the main 

text. 

Table II-l The Cost-Saving Measurement of Budgetary Fiscal Incidence 

r 0 0.1 0.2 0.3 0.4 0.5 0.6 
m1 1.47 3.19 1.91 0.80 0.00 0.00 0.00 
m° 1.84 3.72 2.17 1.41 0.47 0.00 0.00 

m* 1.84 4.38 3.12 2.02 1.06 0.21 0.00 
m°-m' 0.37 0.53 0.26 0.61 0.47 0.00 0.00 

m*-m' 0.37 1.19 1.21 1.22 1.06 0.21 0.00 
m°-m* 0.00 -0.66 -0.95 -0.61 -0.59 -0.21 0.00 
^LR 0.0184 0.0490 0.0330 0.0209 0.0106 0.0020 0.00 

y 50.00 50.00 50.00 50.00 50.00 50.00 50.00 

Yc 150.00 128.64 136.88 143.85 149.82 155.00 164.38 
Y post-fisc 
* p 52.76 56.30 54.57 53.00 51.59 50.31 50.00 
Y post-fisc 147.24 122.33 132.30 140.84 148.23 154.69 164.38 

BFI0 0.0523 0.3037 0.5118 0.1336 0.0831 N.A. N.A. 

BFIC -0.0187 -0.1398 -0.2105 -0.0503 N.A. N.A. N.A. 

Figure II-6 shows the incidence indexes as the degree of altruism varies from 0 to 0.6. 

Figure II-6 Fiscal Incidence Index Based on the Cost-saving Measurement 

Figure A1: Incidence Index and Degree of 
Altruism, the Parents (Cost-saving Method) 
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Figure A2: Incidence Index and Degree of 
Altruism, the Children (Cost-saving Method) 
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As indicated by Figure 11-6, when the cost-saving method is used to calculate BFI, it is 
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still inconsistent with WFI. The difference between WFI and BFI does not appear smaller 

than it is when a traditional definition of BFI is used. 

7.2 Differences between BFI and WFI over long and short horizons 

The differences between BFI and WFI for a non-cooperative family in the long run are: 

„ ,̂LR tm r *rn^l (m l r +s l r ) - t w y~[wt( \ - t™)( \ - t s )+y{\ -r)]h\ - t t c >t( \ - t , r ) + y( \ - t l r )+t l r r i  
Drln —Wrln = — 

P P y post—/ISC' 
P 

and 

c C ypost-fisc 
C 

where, 

mLR = [y (l-tLR)/[q(l-ts)J - ra(l-tLR)[wT+y/(l-OJ / [ (l+r)qj, 

sLR = r(a+b) (l-tLR)[wT+y/(l-t,j] /[(l+r)q] y (l-tLR) /[q(l-ts)], and 

mLR+sLR = rb (l-tLR)[w T+y/(1-tJ] / [(I + r )g]. 

The differences between WFI and BFI in the short run are 

[(1-04/<fl+4) + K ~jT — i]*qsSR H7~v^-rAi-ts'!) + (i-ts)hl<a+b)-\]*yp 
isr (a + b) Q~ts)(a + b) 

BFI ' - WFI)' p p Y p°u~f'sc 

p 

and 

tSR *YC -t(wT + v XI -tSK) + (1 -1, f *{r 
[y"{\„ ' ) + <,S *KwT + ->00"•r™ 

BFIT-WFIT =• Y posl-fisc 

where, -« ™T(\~tSR) (]\ + rc)(wT + y){\-tSR) 

q (1 + r)q 
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PART III 

The Public-Private Mix in Health Care Expenditure in 

OECD Countries: An Empirical Investigation 

Abstract: This study investigates the determinants of the public-private mix in health 

care expenditure in OECD countries over the 1981 - 2005 period. Estimating equations 

are based on an extension of Usher (1977)'s model of the collective decision to socialize 

private goods. In the framework we develop, the extent of public health care is a result of 

the interplay of the incentive to redistribute through the fiscal system (which tends to 

increase public expenditure on health care) and the losses some citizens in a diverse 

society experience when a private good is socialized (which leads to reduced public 

expenditure). In addition, we allow for the fact that government policies towards the 

health care market change the boundary between public and private care by altering the 

relative price of private care. We also allow for the general role played by ideological 

views of voters about public versus private health expenditure. 

The estimation results verify Usher's theory concerning the roles of incentives to 

redistribute and the losses from socialization of health care when preferences are diverse. 

In addition, we find that the general right-left ideological views of citizens play an 

important role in defining the boundary between public care and private care. Finally, the 

results indicate that population aging is likely to lead to increased spending on the public 

health care system rather than to greater relative reliance on private care. 
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1 Introduction 

Aging populations coupled with and the rising cost of medical technologies are changing 

health care systems in many developed countries. Some countries like Canada are 

considering allowing more private practice, while in the United States extending public 

coverage to a larger group of citizens is at the center of debate. What determines the mix 

of public and private expenditure in OECD countries during 1981-2005? In this paper we 

investigate this question using a political economy framework. The basic framework 

employed is based on the work of Usher (1977). 

Following Newhouse (1977), there have been many cross-country surveys of health care 

systems in OECD countries. These include Sanz and Velazquez (2007) on the relationship 

between aging and social welfare spending, Dreger and Reimers (2005) and Atella and 

Marini (2006) on the elasticity of health expenditures with respect to GDP, and Shelton 

(2007) and Gerdtham et al. (1992) on the determinants of health care expenditure in 

general. More recently, the growth in private care sector has led scholars to study the role 

of private health insurance; for example, Pearson and Martin (2005), Colombo and Tapay 

(2004), and Lundsgaard (2002). 

Only a few papers have investigated the determinants of the public-private mix of 

expenditure. Usher (1977) modeled the decision to socialize a commodity in a majority 

voting setting. He predicted that this decision depends positively on inequality in incomes 

and negatively on diversity in tastes for the commodity. Besley and Gouveia (1994) 

applied Usher's theory to health care using OECD data. Wilson and Katz (1983) extended 
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Usher's model by considering in greater detail the roles of the elasticity of the demand 

for the commodity to be socialized, the skewness of the income distribution, and the 

progressivity of the tax system,. Wilson (1985) applied Usher's model to spending of 

provincial governments in Canada, confirming that the incentive to redistribute income 

(measured by the ratio of mean to median income) is an important determinant of the 

decision to socialize medical services in Canada. Finally, Globerman and Vining (1998) 

analyzed the relationship between public care and private care by attempting to test 

whether private financing erodes public support for government health expenditure. 

This study of the public-private health care mix begins by informally extending Usher's 

model to include private alternatives in the collective decision concerning public health 

expenditure, and then empirically tests the resulting model. Public care and private care 

are assumed to coexist, and we model the boundary between public care and private care 

as a political equilibrium in which citizens' demands for public and private care are 

reflected in public health decisions. Through the political process, the scale of public 

health provision and government policies towards the private care market are determined 

simultaneously. 

This paper is organized as follows. Section 2 discusses the theory underlying our 

estimating equations. Section 3 reviews the debates concerning the appropriate 

methodologies for conducting comparative research using panel data from a wide variety 

of developed countries. Section 4 describes the data set we use in our estimation and 

discusses our estimation strategy. Section 5 presents the estimation results and sensitivity 

tests. Section 6 concludes. 
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2 The Analytical Framework 

2.1 The Theory 

In a seminal paper, Usher (1977) argues that the decision concerning socialized a 

commodity depends on a political balancing of interests among voters with different 

incomes and tastes for medical service. If wealth is unequally distributed across voters, 

the government has an incentive to redistribute from the rich to the poor through the 

provision of goods and services funded by progressive taxation. As a result, countries 

where incentives to redistribute are greater, that is, where there is greater inequality in 

incomes, should have a larger public sector. Since health care is always an important 

component of the public sector, we should also expect that public expenditure on health 

care will be larger. On the other hand, heterogeneity in voters' tastes for services, 

including medical services, makes any public service expenditure plan harder to agree on. 

So, given the incentives to redistribute, socialization of medical services is more likely to 

happen when citizens exhibit relatively homogenous preferences for public care. 

According to Usher (1977), and for the reasons indicated above, these two factors -

income inequality and homogeneity of tastes - work in opposite direction to shape the 

collective decision about the socialization of medical services. Besley and Gouveia (1994) 

conducted a rough test of Usher's model applied to health care using OECD data for 1980. 

A measure of income tax progressivity and a measure of demographic diversity are used 

to represent the two factors driving decisions on public health expenditure. They find that 

both the motives work in the right direction, though neither is statistically significant. 
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In this study, we will investigate the determinants of public-private mix of health 

expenditures following the logic of Usher (1977), but with some important extensions. 

First, we shall take into account that fact that in most developed countries, private care 

and public care coexist. On average, private health expenditure was 26.8% of total health 

expenditure in OECD countries in 2005, with the highest share of 54.9% in the United 

States and the lowest share of 9.8% in Luxemburg. Accordingly we modify Usher's 

model to include a private alternative in citizens' demands for health care. This 

modification is of particular interest as the populations of developed countries age, 

because we might expect that more seniors will seek care in private markets as public 

systems come under increasing pressure. 

Our second modification of Usher's model is to allow for the fact that public policy 

choices concerning the private care market and public health expenditure are 

simultaneously determined in a political equilibrium54. Here public health expenditures 

are not a passive response to a government's tax or regulation policies concerning private 

care, or vice versa. Instead, we think of government policies as jointly-determined 

instruments that a government chooses to maximize political support. Politicians are able 

to garner more votes through carefully-designed complex policies compared with one-

dimensional ones. 

The simultaneity of policy choices inevitably leads to endogeneity problems in the 

estimation we conduct later, a problem that will be addressed by using instrumental 

54 OECD (2004) discusses the interdependence between public health care, government regulation on the 
private insurance market, and tax incentives for private insurance. The focus of the OECD study is equity 
and efficiency, not the study of political equilibrium. 
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variables. It should be noted that, because of the difficulties in dealing with endogenous 

variables, the endogeneity problem is often ignored and sometimes even not 

acknowledged in the literature. In this paper, we do not want to ignore the problem even 

if, as we shall see, it is difficult to deal with. 

Third, we think that health care policies are also shaped by the ideological position of the 

electorate. For example, Nordic countries have a long tradition of government 

involvement in welfare programs while the citizens in the United States hold a strong 

antipathy towards the socialization of any private good. The right-left ideological 

positioning of voters varies widely across OECD countries, and influences the size of the 

fiscal system55. Accordingly, we will study the role of ideological positioning of voters in 

the decisions concerning the health care market using the recently available Manifesto 

data provided by Budge et al. (2001) and Klingemann et al. (2006). 

We shall include a right-left ideology index directly in our estimation equations. Other 

aspects of ideological positioning will serve as instrumental variables for endogenous 

policy instruments in a manner to be discussed in detail below in Section 4. 

Finally, we refine Usher's model further by including a simple medical service production 

function into the explanation of public health expenditures. We introduce a number of 

supply side factors including the total number of doctors, the number of hospital beds, 

55 From 1950 to 1995, the average left-right ideological positioning of median voters in OECD countries is 
-5.69, with a standard deviation of 12.96. Among the OECD countries, Norway led a left-wing attitude of -
23.33 while the United States has the most "right-wing" ideological positioning of 10.10. Canada shares a 
left-wing ideology of -1.32. Klingemann et al. argue that, during the period 1950 to 1995, government 
policies in eighteen out of twenty-one democracies they investigated are responsive to changes in median 
voters' ideological positioning. (Klingemann et al., 2006, p.129) 
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and an indicator of medical technology into our estimation equations. 

In the following section, we outline a model which features the coexistence of public and 

private care, a supply side to the health care market, and the endogenous choice of 

multiple policy instruments in a political equilibrium. A basic estimating equation that is 

consistent with this framework is also stated. 

2.2 A Model and Basic Estimating Equation 

We assume an economy composed of i  groups of citizens of different incomes y t  and 

diverse tastes for medical service b„ where / denotes the ith citizen group. The income of 

the population follows a distribution off(y) and their tastes for medical care follows a 

distribution of f(b).56 There are two types of commodities: numeraire consumption, x, 

and medical service, h. Each citizen is entitled to some units of public health care and 

opts for itij units of private care. We use g to represent the average public health 

expenditure spent on every citizen. It is assumed that the amount of public care 

consumption is uniform across individuals. 

Assume then that a representative citizen in citizen group / maximizes his utility subject 

to his budget constraint. 

Max Uj = u (xj, g, mi, b,) s.t. y, (1-t,) = Xj + p trij, (1) 

where, U is income tax rate varying across income classes, and p is the market price of 

private care. By solving (1), we obtain the optimal demand for private care of the citizen 

56 At the beginning, we assume there is no correlation between income and tastes for medical service. This 
assumption will be released in Section Six. 
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in group i. 

m* = nti (yt, b„ tiy p, g). (2) 

After substituting m* back into the utility function, we obtain the indirect utility of the 

citizen in group /. 

v, = v, (yh bh ti, p, g). (3) 

Governments sometimes use policies to stimulate the take-up of private social insurance 

coverage by individuals or employers. For example, tax subsidies to private insurance 

plans reduce the effective price of private insurance. As a result, the purchaser faces a 

price that is not solely based on his or her individual risk-profile. This type of tax break is 

important in Germany, for example, where about 18% of the population is covered by 

private health insurance. Similarly for the United States, the exclusion of employer 

contributions for medical insurance premiums and medical care amounted to 101.9 

billion U.S. dollars in 2003, equivalent to 0.9% of GDP (OECD 2007, p.38). 

Besides using tax incentives, governments often use regulation to steer private insurance 

markets. For example, Canada outlaws duplicate private health insurance57. Regulation 

arises in relation to premium setting in private insurance plans. Some countries allow 

private insurers to calculate premiums based on health risks of consumers while others 

totally forbid differential premiums. In some states, risk sharing or risk adjustments are 

required to smooth costs across insured groups. These regulations are designed to foster a 

57 Private health insurances can be duplicative, complementary, substitute/primary, or supplementary to the 
public health plans. Please see OECD (2004) for a detailed discussion. 

98 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



level playing ground for the insurers and promote risk pooling among the insured. In 

Ireland and Australia, regulations have encouraged a large proportion of private health 

insurance (Colombo and Tapay 2004). (Table III-6 and Table III-7 in the Appendix 

provide a summary of recent policy practices concerning private care markets in selected 

OECD countries.) 

These government policy interventions modify the effective market price faced by 

insurance recipients. If c is the cost of providing one unit of private care, and .v measures 

the government policies towards private care market, we can state that the effective 

market price of private care p is a function of the cost of provision and of government 

policies towards private care market: 

To provide further detail concerning the determinants of the market price of private care, 

we turn to the supply side of the health care market. Assume a medical production 

function H = F (L, K, a), where H is the total output of health care provision, L is the 

number of practicing doctors, K is the number of hospital beds, and a represents the level 

of medical technology. The cost of providing one unit of private care is determined by 

the supply side of the health care market. We then have 

Substituting equation (5) into equation (4) to replace c, and then substituting equation (4) 

back into equation (3), we have that: 

p ~ p(c, s). (4) 

c ~ c (L, K, a). (5) 

v, = v, (y„ bj, tj, p( s, L, K, a), g). (6) 
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Now, suppose the major competing political parties in a country optimize a political 

support function by choosing a bundle of policy instruments, subject to a government 

budget constraint. The result of the ensuing political competition may be summarized 

using the Representation Theorem, which shows that the equilibrium in a competitive 

political economy like that outlined here may be represented by maximizing a suitably 

defined weighted sum of voter utilities58. This synthetic optimization problem can be 

stated as: 

Max S = jjv, (y„ b„ t„ p( s, L, K, a), g)f(y)f(b) dydb, (7) 

subject to Ng + s = || t, y,f(y) f(b) dydb. (8) 

where N is the size of population. 

The solutions for policy instruments g, t and 5 to the problem defined by (7) and (8) are 

g*=g ({yl M, f(y), f(b), N, L, K, a, p). (9) 

t* = t ({yj, {b,},/(y),f(bj, N, L, K, a, p). (10) 

•S'* = v ({y,}, {b,}, f(y), f(b), N, L, K, a, p). (11) 

Here, g* is the equilibrium per capita public health expenditure, I* is an indicator of the 

structure of the entire income tax schedule, and s* is measurement of the government 

policies towards private insurance market. 

It follows that the share of public health expenditure in total health expenditure can be 

58 See Hettich and Winer (1999, Chap. 4) and Coughlin and Nitzan (1981). In the political support function 
(7), equal political weights across voter groups are assumed. This may be relaxed without affecting the 
estimating equations. 
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stated as: 

Shg =Ng* / (Ng* + II pm* f(y)f(b)dydb) = Shg (fyj, {b,}, f(y), f(b), N L, K, a, p, t, s), 

(12) 

where Shg is the share of public health expenditure in total health expenditure, Ng is the 

total public health expenditure, and \\pm* f(y)f(b)dydb is the aggregated private health 

expenditure. 

Equation (12) is the basis for our estimations. It differs from the equation implied by the 

model of Usher (1977) in that in our framework, public and private care coexist, and 

government policies concerning the private care market modify the boundary between 

public and private care through alterations in the relative price of private care. 

Our basic estimation equation, a simple linear version of (12), is: 

Shg = fio + Pi GDP + P2 Demography + fh TaxProg + (U Mean Median + ps Population 

+ p 6  S h a r e _ P r v I n s +  P i  D o c t o r  +  P s  B e d  +  P 9  T e c h n o l o g y  +  s .  ( 1 3 )  

Here the dependent variable, Shg, is defined as the share of public health expenditure in 

total health expenditure, i.e. Shg = public expenditure on health / total expenditure on 

health. To be more precise, total expenditure on health is defined as the sum of 

expenditure on activities that - through application of medical, paramedical, and nursing 

knowledge and technology - has the goals of: promoting health and preventing disease; 

curing illness and reducing premature mortality; caring for persons affected by chronic 

illness who require nursing care; caring for persons with health-related impairments, 

disability, and handicaps who require nursing care; assisting patients to die with dignity; 
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providing and administering public health; providing and administering health programs, 

health insurance and other funding arrangements. (See, OECD Health Data 2008) 

Public expenditure on health care is the health expenditure incurred using public funds, 

both current and for capital. Public funds are those of state, regional and local 

government bodies and social security schemes. Public capital formation for health 

includes publicly financed investment in health facilities plus capital transfers to the 

private sector for hospital construction and equipment. (Source, OECD Health Data 2008) 

Private expenditure on health care is the privately funded part of total health expenditure. 

Private sources of funds include out-of-pocket payments, both over-the-counter and cost-

sharing, private insurance programs, charities and occupational health care. (Again, see 

our data source, OECD Health Data 2008) 

The right-hand side variables in estimating equation (13) are defined as follows, where, 

unless specified, all data are from OECD Health Data (available fori960-2007) and the 

definitions of variables are from OECD Health Data 2008, Definitions, Sources, and 

Methods: Following these concise definitions, we discuss the choice of these variables at 

greater length. 

GDP 

MeanMedian 

Demography 

Population 
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GDP per capita, current price, in U.S. dollars, at purchasing power 

parity. 

Ratio of real mean income to real median income of individuals for 

total population. Source: OECD.Stat, Social and Welfare Statistics, 

1975-2005. 

Ratio of the population over the age of 65 to the population aged 0-64. 

Total population, in thousands. 
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Number of practicing physicians per 1000 population. 

Number of hospital beds per 1000 population. 

Number of MRI, CT, Radiation, Lithotriptors, and Mammographs 

machines per million population. 

Year to year income elasticity of individual income tax revenues. 

TaxProg = [(Tax, - Taxt.,)/Taxt.,J / [(GDPT,- GDP_Tt.i)/GDP_Tt.,], 

where Tax = Total tax revenue on individual income and profits, in 

millions of national currency. GDP_T= GDP for tax reporting years at 

market prices, in millions of national currency, t and t-1 denote the 

current and the lagged tax reporting year respectively. Source: 

OECD.Stat, Revenue Statistics, 1960-2005. 

Share of voluntary private insurance financing in private health 

expenditure. Share Prvlns = private health expenditure covered by 

private insurance / total private expenditure on health. 

It may be noted that GDP is our measure of income {y,} and Mean_Median measures the 

income distribution f(y) in model equations (9) to (12). As usual, a higher ratio of mean 

income to median income implies that there is greater income inequality. Personal 

income or personal disposable income may be better measures of the income levels of 

citizens. But here we use GDP (per capita) because GDP data is widely available on a 

comparable basis for many countries. 

59 Total hospital beds are all hospital beds which are regularly maintained and staffed and immediately 
available for the care of admitted patients. Inclusion: Beds in all hospitals, including general hospitals, 
mental health and substance abuse hospitals, and other specialty hospitals; occupied and unoccupied beds. 
Exclusion: Surgical tables, recovery trolleys, emergency stretchers, beds for same-day care, cots for healthy 
infants; beds in wards which were closed for any reason; provisional and temporary beds; and beds in 
nursing and residential care facilities. (OECD Health Data 2008) 

60 We use income tax progressivity following the convention of Besley and Gouveia (1994). The tax 
progressivity measurement in our paper is rough due to data limitation problem. A better measurement is 
discussed in Section 5. 
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Demography represents morbidity {bj and the morbidity distribution f(b) in equations (9) 

to (12). Elderly citizens usually have a poorer than average health status and require more 

health care consumption relative to the others. Accordingly, we may construct a variable 

that reflecting homogeneity (or heterogeneity) of tastes for heath care using the ratio of 

the number of seniors (65 years and older) to the number of younger people (0-64 years 

old). A higher ratio of seniors to young implies tastes for medical services are more 

homogeneous. 

Doctor, Bed and Technology represent the factors in medical production, L, K, and a, 

respectively. 

Data limitations require us to use proxies for government policies in our estimating 

equation. TaxProg, the year to year income elasticity of income tax revenues, 

approximates the progressivity of the income tax system and the structure of the income 

tax schedule. The idea here is that the more progressive is the tax system, the higher will 

be its income elasticity, as taxpayers are moved up into higher tax brackets. 

Share of voluntary private health insurance financing in private health expenditure, 

Share PrvIns, reflect the generosity of the government policies toward the private care 

market (s* in equation 11). These government policies include tax incentives for the 

purchase of private care and regulations concerning the private care market, as discussed 

before. 

Spending on voluntary private health insurance, although made by private individuals and 
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companies, is promoted by tax breaks61. A higher share of voluntary private health 

insurance expenditure in private health expenditure implies a more generous tax subsidy 

for the purchase of private care. A good regulatory system boosts consumers' confidence 

and encourages take-ups of private insurance plans. A higher share of private insurance 

also reflects a more mature private insurance market and more generous government 

regulations concerning private insurance market. Accordingly, we use the share of private 

insurance coverage in total private health expenditure to represent the generosity of 

government policies towards the private care market. 

TaxProg and SharePrvIns are the endogenous policy variables determined 

simultaneously with the share of public health expenditure. As noted earlier, the resulting 

endogeneity problem will be addressed by the use of instrumental variables, as discussed 

in Section 4 below. 

3 A Brief Review of Issues in Empirical Comparative Research 

Before we turn to details of our estimation methodology and estimation results, it is 

useful to consider general approaches to empirical comparative social research of the 

kind we are undertaking. 

61 This is the reason why OECD Social Expenditure Database includes "Voluntary Private Health 
Expenditure" as part of social expenditures that involves income redistribution. Voluntary private social 
expenditure: benefits accruing from privately operated programs that involve the redistribution of resources 
across households and include benefits provided by NGOs, and benefit accruing from tax advantaged 
individual plans and collective (often employment-related) support arrangements, such as for example, 
pensions, childcare support, and, in the US, employment-related health plans. ( Social Expenditure 1980-
2003 Interpretative Guide of SOCX, OECD 2007) 
The data of the voluntary private health expenditure in the OECD Social Expenditure Database is obtained 
from OECD Health Data, Health expenditure by source of funding, private insurance. The definition of 
voluntary private health expenditure is illustrated in Table III-8 in the Appendix. 
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Shalev (2007a, b) contributes to what has become an extensive debate on the use of 

multiple regression (MR) versus case studies in comparative research. His views appear 

in an issue of Comparative Social Research (Volume 24, 2007) devoted entirely to this 

issue. According to Shalev, one of the main drawbacks of MR is the formidable 

difficulties with the use of pooling technique in time-series-cross-section data (TSCS), as 

we shall do here. 

The entire second issue of the 15th volume of Political Analysis (2007) is also devoted to 

a detailed discussion of the methods of dealing with the problems of TSCS data. In the 

following remarks, we shall briefly summarize the main points in the debate as 

represented by the two journal issues referenced above, in which support is provided for 

the use of regressions using panel data, as well as important criticisms. 

In the debate about use of MR, Shalev is the only one who is strongly against the use of 

MR in comparative research, arguing instead for the conventional case study approach. 

We first discuss Shalev's arguments and then summarize the opinions of those on the 

other side. 

Shalev (2007a)'s opposition to the use of MR approach is based on the fact that MR 

approach tends to generalize specific cases and to over simplify the complicated 

relationship among observations. His major arguments against the use of MR approach 

include the following: 

1. The MR approach is variable-oriented and it treats the particular cases as being 

invisible; 

2. It is difficult to define variables clearly and measure variables precisely. 
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3. It is improper to put a complicated social process into a simple linear model; 

4. MR estimates the marginal effect of one variable conditional on other factors, but 

people are often interested in the marginal effect with or without the conditions. 

5. MR summarizes the associations among variables but does not directly testing causal 

hypotheses. A description can better reveal causal relationships, possible interactions 

between variables, and implication of outliers than MR does. 

6. The MR approach cannot easily deal with heterogeneity because of the "too many 

variables and not enough cases" problem in cross-national quantitative analysis. 

In particular, Shalev believes that the pooling technique is inappropriate in comparative 

research. He thinks that MR with pooling requires heroic assumptions about causal 

patterns across time and across units, yielding unreliable or incorrect results. His 

arguments against MR with pooling include: 

1. Extending cross-sectional analysis to time-series-cross-sectional data only make the 

problems of MR worse because of the complexity in the causal patterns across time and 

the small number of available cases. 

2. Pooling observations in different periods assume stability in the casual relationship 

across time, which sometimes is not true. Variation across sub-periods should be 

considered. 

3. Pooling cannot distinguish between variations across time and across sectionals. 

Including a dummy variable captures merely different slopes or baseline values instead of 

the different slopes with various units or periods. 

4. Pooling suffers from the serial correlation problem. 
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In conclusion, Shalev thinks that we should treat the results of MR approach tentatively 

and as a guide to alternative analyses. A convergence of the results from different 

methodologies is more trustworthy than that of MR approach. He proposes three 

alternatives to MR approach including refinement, triangulation, and substitution. 

Many if not most other scholars in the debate think the benefits of MR outweigh its 

technical problems. They believe that going back to the case study method, often used in 

past decades in political science especially, is a retreat from social science, and that a 

combination of MR with qualitative analysis (not necessarily or usually in the same paper) 

should be a better alternative to MR. 

More specifically, Esping-Anderson (2007) believes that diagnostic testing may provide 

support for some of the strong assumptions made by MR. He thinks that a close 

examination of the residuals gives important insights. 

Rubinson and Ragin (2007) suggest that the analytical methods based on Boolean or 

fuzzy-test algebra are better alternatives to the conventional case studies. 

Pontusson (2007) and Swank (2007) suggest that carefully designed pooling regressions 

can lead to reliable results, despite of the existence of the variations in causal patterns 

over time or across units. Pontusson argues that pooling actually allows researchers to 

solve many of the interesting questions that arise in comparative research that involve 

variations occurring both within and across countries. 

Kenworthy (2007) and Scruggs (2007) strongly believe in the power of MR approach but 

suggest that MR should be used with caution. Scruggs defends the MR approach by 
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arguing that the complaints of MR are mainly due to improper statistical practices. 

According to Scruggs, MR helps identify the most important factors at play, and that 

generalization through formal statistical analyses is much preferable to the arbitrary 

judgments that necessarily are required when doing case studies. 

Beck (2007) recognizes the importance and growing popularity of time-series-cross-

section data (TSCS) in political economy and leads a very useful discussion on the issues 

raised in the operations of TSCS. 

In the ensuing discussion, Wilson and Butler (2007) suggest that unit heterogeneity and 

dynamics should be taken into account seriously before using the Beck and Katz (1995, 

1996) recipe of handling pooled data. They suggest that researchers should detect unit 

heterogeneity by use of a fixed effects model and test for different types of 

autocorrelation structures before pooling data. 

Plumper and Troeger (2007) proposes a three-stage procedure to capture the effects of the 

time-invariant and slowly changing covariates while accounting for unit heterogeneity. 

Franzese and Hays (2007) discuss the importance of the interdependence among units 

and the econometrics issues related to the interdependence. 

Shore et al. (2007) support the use of Bayesian multilevel analysis in dealing with unit 

heterogeneity, and Beck and Katz (2007) discuss the advantage of using maximum 

likelihood estimation of random coefficients models. 

In a summary of the discussion, Beck (2007) confirms that the use of TSCS data raise 

important issues, and argues that scholars should not be afraid to use such data because of 
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the technical difficulties of doing so. 

In conclusion, some scholars such as Shalev hold a philosophically different view on the 

use of MR in comparative research, while many other scholars think that despite of the 

problems with MR, we should not 'throw the baby out with the bathwater'. 

We agree with the views of most of the scholars in the debate, and believe that MR is 

useful in testing the comparative theory that we are interested in, despite difficulties 

involved in MR. 

In this paper, we use multiple regression as the basic technique and use descriptive table 

and charts to make the cases as visible as possible. TSCS data is used, and tests of the 

main assumptions relied upon are provided as far as is possible. 

Finally, it should be noted that the issue of what determines the public-private mix in 

health care in OECD countries is an important and widely discussed matter about which 

there has been little (perhaps too little) empirical research. We think it is essential to 

move forward by making the most of the available theory and data, despite the difficulties 

that may arise in doing so. We think that at the very least, this work will provide a good 

basis for others who will be able to make further progress once more or better data 

becomes available. 

4 The Data and Estimation Strategy 

Most of the data for the variables described in Section 2 are from the databases of 
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"OECD.Stat" for 1981-2005 62. The ideology indexes used as the instrumental variables 

are from Budge et al. (2001) and Klingemann et al. (2006). The use of instrumental 

variables will be discussed below. We use five-year simple arithmetic averages of all data 

to remove business cycle effects. 

4.1 Basic characteristics of the countries included in the estimation sample 

The sample is based on OECD countries. If any of the ten regressors in equation (13) was 

missing through the period 1981-2005, that country was excluded from the final dataset. 

Accordingly, fourteen OECD countries are retained in the sample: Australia, Austria, 

Canada, Denmark, Finland, France, Germany, Ireland, Japan, Luxembourg, Netherlands, 

Spain, United Kingdom, and United States. 

Table III-l gives means of the variables used in equation (13) for the fourteen countries. 

More detailed summary statistics can be found in Table III-9 in the Appendix63. Figure 

III-l below the table shows the share of public expenditure in total health expenditure in 

the fourteen OECD countries during 1981-2005. In most OECD countries, shares of 

public health expenditure are around 70%-80% of total health expenditure, except in the 

United States where the share of public expenditure is below 50%, and in Luxemburg 

where the share of public expenditure is more than 90% most of the time. 

62 OECD.Stat provides around 300 datasets included in SourceOECD Statistics. OECD.Stat is available 
online at http://piick.sourceoecd.org/vl=672722/cl=18/nw=l/rpsv/dotstat.htm. Information of the databases 
used in the paper is provided in Section 2. 

63 Table III 3 in the Appendix shows the simple correlations among the nine independent variables. We find 
that only one of the correlation coefficients is higher than 0.5 in terms of absolute value, which is 0.57, 
between Bed and Technology. At first glance, there does not appear to be a serious multicollinearity 
problem. 
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Table III-l Summary of Main Variables for 1981-2005 (five-year averages) 

Variable 
\\(unit) 

Country 

Shg 
(ratio) 

GDP 
(US$, 
PPP) 

Mean_ 
Median 
(ratio) 

Demo
graphy 
(ratio) 

Popu
lation 
(in 
1000s) 

TaxProg 
(elastic-
city) 

Share_ 
Prvlns 
(ratio) 

Doctor 
(No. 
per 
1000) 

Bed 
(No. 
per 
1000) 

Tech
nology 
(No. per 
Million) 

Australia 0.66 20926 1.14 0.13 17637 0.93 0.33 2.28 5.10 23.94 

Austria 0.75 21968 1.09 0.18 7872 1.21 0.30 2.53 9.61 27.93 

Canada 0.73 22042 1.13 0.13 28543 1.19 0.36 2.04 5.28 10.05 

Denmark 0.84 21689 1.05 0.18 5225 1.13 0.74 2.59 5.40 10.45 

Finland 0.77 19157 1.09 0.16 5047 1.13 0.61 2.37 7.60 46.33 

France 0.78 19394 1.15 0.17 57405 1.85 0.50 2.99 9.25 34.27 

Germany 0.79 21411 1.12 0.19 73722 0.26 0.37 3.15 9.29 22.17 

Ireland 0.75 18523 1.17 0.13 3656 0.98 0.31 2.26 7.33 12.08 

Japan 0.78 20192 1.14 0.16 124189 2.40 0.18 1.72 14.91 69.64 

Luxembourg 0.91 37031 1.12 0.16 404 0.86 0.33 2.08 6.19 35.09 

Netherlands 0.67 21124 1.12 0.15 15265 0.79 0.46 2.73 5.31 7.53 

Spain 0.76 15729 1.21 0.17 39561 1.12 0.16 2.88 4.32 15.33 

United Kingdom 0.84 19038 1.25 0.19 57833 1.06 0.19 1.73 4.32 11.64 

United States 0.43 26261 1.17 0.14 260972 0.87 0.59 2.26 4.46 34.62 

Average 0.75 21749 1.14 0.16 49809 1.13 0.40 2.37 6.82 26.50 
Average without 
US 

0.77 21402 1.14 0.16 33567 1.15 0.38 2.38 7.05 26.08 

Figure III-l Share of Public Health Expenditure in Total Health Expenditure 

Figure 1 Share of Public Health 
Expenditure in Total Health Expenditure 
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4.2 The structure of the time-series, cross-section data 

In our sample, after averaging there are five five-year periods, and so there are 70 

observations for 14 countries. Before we perform any estimation, it is important to know 

about the structure of the data we are analyzing. 

Figure III-2 Patterns of Variations Across Units and Over Time 

Variations in5^ Across Gurtrics inOerTirreA\erages 
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The trendlines in Figure III-2 illustrate the pattern of variation across countries and across 

time periods for the dependent variable. In the following paragraphs, we will test if there 

is heterogeneity or time trend in this pooled data. We use the estimation model in 

equation (13) as our baseline model. The detailed test statistics can be found in the 

Appendix. 

We first test whether there is significant fixed effect of country groups. In an OLS 

estimation, when a dummy for country groups is added, the dummy is significant at 10% 

level, implying the presence of fixed effects. In a panel data setting, a Breusch and Pagan 
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Lagrange multiplier test for fixed effects of country group rejects the null that there is no 

fixed effect. We speculate that the presence of fixed effect arises because of the diverse 

institutional settings in the health care systems across countries. For example, Gerdtham 

et al. (1991) find that the compensation scheme of physicians contribute significantly to 

variations in public health expenditures, while institutional factors are omitted in our 

model. We will take the heteroscedasticity problem into account in our estimation. 

We then test for a time trend. When a dummy for time periods is added, the OLS 

estimation result for (13) shows that the dummy for years is not significant. In a panel 

data setting, a Breusch-Pagan Lagrange multiplier test for a time trend confirms that there 

is no such trend. However, there is possibly serial correlation between the dependent 

variables in different time periods. We will correct for autocorrelation in the error terms 

in our estimation. 

4.3 Choice of instrumental variables 

In the estimating equations outlined earlier, tax progressivity and government policies 

towards the private care market are endogenous. Hence, we use instrumental variables as 

one of the estimation strategies. We consider ideological positioning indexes as the 

instrumental variable for the endogenous policies because voter opinions influence 

government policies in democratic states (Budge et al. 2001 and Klingemann et al. 2006). 

In the following, we will introduce the measurements of ideological positioning on 

different policy dimensions. 

Three indexes of ideological positioning are of interest to the problem we are analyzing. 
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They are called IRightLeft, llncentive, and IRegulation. The first index, IRightLeft, 

measures the general politically right-left ideology of the electorate, and the last two 

indexes measure the attitude of the electorate towards development of private markets. 

These ideological positioning indexes are described in more detail below. These data are 

from Budge et al. (2001) and Klingemann et al. (2006), which are massive studies of 

ideology that are only recently completed. 

I RightLeft is defined as the average right-left ideological positioning of the electorate. 

The average ideology of voters is represented by weighted average of the ideology of the 

major political parties in a country. The weight for each political party is its vote share in 

a general election64. Table III-ll in the Appendix illustrates the formula for computing 

the right-left ideology of political parties based on their policy preferences on various 

policy issues. The major policy issues in question include national defence, social welfare 

expansion, economic policy, and so on. In a measurement centered at 0 for the right-left 

ideology, a negative number implies strong preferences for welfare and government 

interventions, and a positive number represents ideologically-based supports for strong 

defence, free enterprise, and traditional morality. 

l lncentive is the average ideological positioning of the electorate on the issue of 

providing financial incentives to private businesses. Again, we use the weighted average 

of the ideology of the major political parties to approximate the electorate's ideological 

positioning on this issue. This ideology of political parties on this issue is obtained by 

64 The right-left ideological positioning of the major political parties in Canada and in the United States and 
their weighted averages are illustrated in Figure III-5 in the Appendix. 
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counting the number of positive statements of political parties on the issue of financial 

incentives and then computing the proportion of the positive statements in all the 

statements on this issue. A Positive statement on this issue means favourable mentions of 

need for wage and tax policies to induce enterprise; encouragement to start enterprises; 

need for financial and other incentives. 

I Regulation is the average ideological positioning of the electorate on the issue of using 

regulations to make the private market work better. Similar to I Incentive, I Regulation 

is the weighted average of the ideology of political parties, and the ideology of political 

parties is calculated as the proportion of the positive statements in the total number of 

statements on the issue of regulation. Here, a positive statement means favourable 

mentions of need for regulations designed to make private enterprises work better; 

actions against monopolies and trusts, and in defence of consumers and small business; 

encouraging economic competition; and social market economy. By definition, 

l lncentive and I Regulation are always positive and a higher number of the indexes 

implies more ideology-based supports for the development of private businesses. 

Table 1II-2 provides the average ideology (as defined above) of the voters in different 

dimensions. Figure III-2 depicts the average right-left ideological positioning of the 

electorate in the fourteen countries during 1981-2005 and Table III-3 provides the simple 

correlation among the ideology indexes and the related endogenous regressors. 
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Table III-2 Average Ideological Positioning of the Electorate in 1981-2005 

Country I RightLeft I Incentive I Regulation 
Australia 15.26 6.76 0.97 
Austria 5.07 2.22 1.57 
Canada -0.78 5.34 2.09 
Denmark 4.85 2.57 0.84 
Finland -9.34 2.85 1.80 
France -2.04 3.00 1.29 
Germany 1.02 3.05 2.30 
Ireland -5.67 4.40 1.90 
Japan -9.87 1.07 1.61 
Luxembourg -10.40 3.11 2.36 
Netherlands -4.76 2.19 1.65 
Spain -6.90 2.43 1.79 
United Kingdom 3.56 3.14 1.98 
United States 12.24 2.32 0.89 
Average -0.55 3.17 1.65 
Average without US 1.54 3.24 1.70 

Figure III-3 Average Right-left Ideological Positioning of the Electorate in 1981-2005 

The Average Right-Left Ideological Positioning of the Electorate in 1981-2005 

Table III-3 Simple Correlation of Ideological Indexes and Related Regressors 

I RightLeft I Incentive / Regulation Shg TaxProg Share Prvlns 
I RightLeft 1.00 
I Incentive 0.26 1.00 

I Regulation -0.47 -0.02 1.00 
Shg -0.45 -0.12 0.29 1.00 

TaxProg -0.03 -0.19 0.03 0.11 1.00 
Share Prvlns 0.11 0.01 -0.17 -0.19 -0.12 1.00 

Because of the endogeneity problem with the endogenous policies in our estimation 

equation (13), we will consider the three ideology indexes as potential instrumental 

117 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



variables. In the following, we will first list the characteristics of a valid instrument and 

then discuss our reasons for using an ideology index as an instrumental variable. 

A valid instrument variable is one which can explain the endogenous variable in question, 

but is exogenous or predetermined with respect to the dependent variable. There are two 

formal criteria for a valid instrumental variable: 

1. Instrument exogeneity, i.e. the instruments are uncorrected with the error term in the 

equation to be estimated. 

2. Instrument relevance, i.e. endogenous regressors can be predicted by the instruments 

and the included exogenous regressors. If the correlation between the instruments and the 

endogenous regressors are small, the instruments are 'weak'. 

We will consider our three potential instrumental variables according to the two criteria. 

We first consider the possibility of the right-left ideology as the instrumental variable for 

the measurement of the tax progressivity, TaxProg. I RightLeft is not likely to be an 

instrumental variable for TaxProg, because the right-left ideology likely influences both 

the endogenous regressor, tax policies, and the dependent variable, the health care mix. 

We will include the right-left index directly in our estimation equation as an independent 

regressor. Since we cannot find any better instrumental variable for tax progressivity 

because structure of tax systems is generally closely related to the spending on public 

health care, we shall have to exclude TaxProg from the instrumental variable two-stage 

least square analysis. 
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Next we consider the validity of l lncentive and I Regulation as instrumental variables 

for the measurement of government policies to private care market, SharePrvIns. These 

indexes are possible candidates for the instrumental variables because they are likely 

determined in a process exogenous to the one underlying the public-private mix of health 

care expenditure. We will formally test the two ideology indexes against the two criteria 

for a valid instrumental variable. The detailed test statistics are available in the Appendix. 

First, we test the exogeneity of the instrumental variables. Since there are two potential 

instrumental variables for one endogenous regressor, we use the Sargan test of 

overidentifying restrictions. The Chi-square of the Sargan test is around zero, implying 

that the instrumental variables are uncorrected with the error term. Second, we test for 

the strength of the instrumental variables in explaining the endogenous regressor. 

Because we have only one endogenous regressor to consider, we use the F-statisties in 

the first stage of the two-stage least square estimation to judge the explanatory power of 

the instrumental variables. The null of the F-test is that the excluded instruments are 

irrelevant in the first-stage regression. In this test, the F-statistics of 1.02 implies that the 

two ideology indexes are weak as instrumental variables. 

In spite of the weak instrument problem, we still estimate with instrumental variables 

techniques because of the importance of this type of work. In this estimation, we will 

include IRightLeft directly in our estimation equation and exclude TaxProg in the 

instrumental variable regressions. Here l lncentive and I Regulation serve as the 

instrumental variables for Share Prvlns. 
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5 Estimation Result and Sensitivity Tests 

5.1 Re-estimating Besley and Gouveia's test of Usher Model 

We begin by estimating the Besley and Gouveia model using our own data for 1980, the 

year they looked at, but with a somewhat different selection of countries65. The OLS 

estimation result for the Besley and Gouveia (1994) model is66 

Shg = 2.39- 0.22 log(GDP) + 2.59Demography65 + 0.03 TaxProg (14) 
(1.39) (1.10) (1.77) (0.33) 

R2= 0.28, 14 observations, absolute values of ^-statistics in parentheses. 

where Demography 65 is the proportion of the population over the age of 65 to the total 

population. This result is very similar to that of Besley and Gouveia in terms of signs and 

significance levels of coefficients. 

We then modify and test the Besley and Gouveia model using the expanded data for 

1981-2005. We perform OLS estimation with robust errors and the estimation result is 

given in the Column Al of Table III-4. We also perform Generalized Least Square (GLS) 

estimation with heteroscedastic and autocorrelated errors to take into account of the unit 

heterogeneity and dynamics in the pooled data. This estimation result is given in the 

Column A2 of Table III-4. We shall not describe these results here in order to focus on 

65 Besley and Gouveia (1994) includes 17 countries in their estimation, but their listed data source for tax 
progressivity, OECD (1984), has only 15 countries. We do not know exactly what countries are included in 
their regression. We use the country set in our sample to estimate their model. 

66 The estimation result in Besley and Gouveia (1994) is 

Shg = P„- 0.20 log(GDP) + 0.02 Dem65 + 0.18 TaxProg 
(1.98) (1.92) (1.89) 

R2 = 0.52, 17 observations, ^-statistics in parentheses. Demo65 is the proportion of the population over the 
age of 65 to the total population. 
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the results of estimating our more preferred equations. 

5.2 Extensions of Usher model to allow for private alternatives and supply side 

Next, we extend Besley and Gouveia's test of the Usher model in the manner described 

above. We start with Usher's theory about the role of income distribution and diversity in 

tastes, then incorporate government policies towards private care markets and ideology, 

and finally include supply side factors. In what follows we describe the estimating 

equations that gradually evolve with these considerations, keeping a discussion of the 

estimation results for the last. At that point, we consider the results taking all of the 

various equations estimated into account. In a following section, we attempt to uncover a 

best fitting model searching over all of the possibilities that we have considered. 

Our first set of extensions or modifications to the simple Besley and Gouveia model is to 

add the ratio of mean income to median income, Mean Median. We also add population 

to the model. Alesina and Waczarg (1998) argue that a larger population leads to a 

cheaper provision of public goods because of the economies of scale. But also, a larger 

population exhibits more heterogeneous preferences for public goods, so adding 

population allows a better consideration of Usher's hypothesis about diversity of tastes. 

We expect a positive sign on Mean_Median, but cannot predict the sign on Population 

because economies of scale and diversity effects represented by Population act in 

different directions on government spending. 

These extensions allow us to study the role of incentives for redistribution and diversity 

of tastes more fully than does the Besley and Gouveia equation. The estimation model 
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now becomes 

Shg = fh) + fh Log(GDP) + p2 Demography + fis TaxProg + P4 Mean Median + Ps 

Log(Population) + s, (15) 

Results of estimating this model are recorded in Column B of Table III-4. 

Our second extension is to add the right-left ideology of the electorate, IRightLeft 

because in a general manner, overall left-right ideology of an electorate is likely to 

influence the incentive to redistribute. The estimation model then becomes 

Shg = Po + PiLog(GDP) + P2 Demography + /?? TaxProg + P4 Mean_Median + Ps 

Log(Population) + Pa I_RightLeft + s. (16) 

and the estimation result based on this model is recorded in the Column C of Table III-4. 

Because a democratic state with more "left-wing" attitude should favour more generous 

fiscal redistribution, we expect a negative correlation between the right-left ideology of 

electorates and the share of public health expenditure. 

Our third extension to the Usher model is to allow for the presence of private care market 

and to add government policies towards private care, SharePrvIns. The estimation 

model now becomes 

Shg = Po 1 pt Log(GDP) + P2 Demography + /?j TaxProg + P4 Mean Median + Ps 

L o g ( P o p u l a t i o n )  +  P e  I  R i g h t L e f t  +  P 7  S h a r e  P r v l n s  +  s .  ( 1 7 )  

and the estimation result based on this model is recorded in the Column D of Table III-4. 

Favourable tax incentives and regulations for private care promote consumption of 
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private care, and reduce the share of public health expenditure. On the other side, using 

private care may allow the rich citizens to skip the public plan and attenuate the 

progressivity of the fiscal system, leading them to offer less resistance to the public sector. 

It will be interesting to see how the share of the public health care sector responds to the 

government policies towards the private care market. 

Finally, we add the supply side factors, Doctor, Bed, and Technology into the estimation. 

The estimation model now appears in equation (18) and the estimation results are 

presented in the Column E of Table III-4: 

Shg = Po+ Pi Log(GDP) + p2 Demography + pj TaxProg + P4 Mean Median + Ps 

Log(Population) + + Ps I RightLeft + P7 Share Prvlns + P^LogiDoctor) + Pg Log(Bed) 

+  p  1 0  L o g ( T e c h n o l o g y )  +  e .  ( 1 8 )  

On the supply side of the health care market, we expect that a country with more 

practicing doctors and more hospital beds will also have a relatively larger public health 

care system because the cost of the public system will be lower. Recently, there has been 

a rising concern that technological advancements make public health systems 

unsustainable and make private health care more popular. We shall see if there is a 

negative correlation between technology and the share of public expenditure. 

To estimate all of the equations specified above, we use OLS estimation with robust 

errors and GLS estimation with heteroscedastic and autocorrelated errors. The 

autocorrelation structure is assumed to be AR1 for all the panels. 

Two-stage least square (2SLS) regressions are also provided. The instruments used in the 

2SLS regressions include ideology indexes l lncentive and I Regulation. These 
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instruments were discussed earlier. 

We note again that the dependent variable in all models is Shg, i.e. the share of public 

health expenditure in total health expenditure. Since the dependent variable, Shg, is a 

ratio, the scalar regressors, GDP, Population, Doctor, Bed, and Technology are used in 

logarithm form. 

All the estimation results are reported in the columns of Table III-4 noted above with t-

statistics in parenthesis. Number of observations, adjusted i?-square and F-statistics for 

OLS regressions, and Chi-square statistics for GLS and 2SLS regressions are all provided 

at the end of the table. 
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Table III-4 Estimation Results of Alternative Model Specifications 

Model 

Regressor^v 

Besley & Gouveia 
replicated 

Incentive to 
redistribute measured 
more accurately 

Right-left ideology 
added 

Policies towards private care 
market added 

Supply side factors included 
Model 

Regressor^v Al A2 B1 B2 CI C2 D1 D2 D3 El E2 E3 

Model 

Regressor^v 
OLS GLS OLS GLS OLS GLS OLS GLS 2SLS OLS GLS 2SLS 

Log (GDP) -0.06 -0.04 -0.10 -0.04 -0.08 -0.05 -0.08 -0.07 0.01 -0.06 -0.06 0.10 
(1.27) (2.78)*** (4.32)*** (2.76)*** (3.70)*** (2.67)*** (3.97)*** (3.57)*** (0.26) (1.25) (1.48) (1.88)* 

Demography 1.84 0.83 2.50 0.76 2.36 1.04 2.61 2.52 -0.30 1.83 0.99 0.05 
(4.02)*** (3.45)*** (5.36)*** (2.34)** (5.45)*** (3.17)*** (5.87)*** (7.37)*** (0.94) (3.00)*** (0.16) 

TaxProg 0.0003 -0.0004 0.002 0.0002 0.002 0.001 -0.0003 0.002 -0.001 0.001 
(0.05) (0.20) (0.18) (0.07) (0.22) (0.35) (0.03) (0.24) (0.13) (0.58) 

Mean Median 0.36 0.12 0.30 0.12 0.27 0.37 0.19 0.19 0.13 0.19 
(2.23)** (0.77) (1.74)* (0.72) (1.25) (2.27)** (1.26) (0.65) (0.71) (1.19) 

Log(Population) -0.05 -0.03 -0.05 -0.03 -0.05 -0.05 -0.01 -0.05 -0.02 -0.03 
(6.06)*** (4.25)*** (5.58)*** (4.38)*** (5.15)*** (7.12)*** (0.32) (4.06)*** (1.62) (1.30) 

I RightLeft -0.003 -0.001 -0.002 -0.001 -0.001 -0.002 -0.001 -0.001 
(2.63)*** (1.18) (2.06)** (1.90)* (1.17) (1.95)* (1.45) (1.41) 

Share Prvins -0.06 -0.03 -0.10 -0.0001 0.05 -0.07 
(0.97) (0.60) (1.21) (0.00) (1.04) (1.14) 

Log(Doctor) -0.07 -0.08 -0.05 
(1.36) (1.52) (0.87) 

Log(Bed) 0.07 0.06 0.15 
(2.24)** (2.04)** (2.68)*** 

Log(Technology) -0.01 0.01 0.003 
(0.37) (1.07) (0.31) 

Constant 1.01 1.04 1.43 1.26 1.25 1.23 1.39 1.15 0.64 1.27 1.13 -0.43 

(2.61)*** (8.10)*** (4.52)*** (6.26)*** (4.32)*** (5 49)*** (4.76)*** (3.89)*** (2.08)** (2.20)** (2.43)** (0.65) 

N 70 70 59 59 59 59 53 53 53 39 37 39 

F or (Chi2) 6.72 (12.71) 10.54 (24.37) 11.43 (31.41) 13.53 (138.66) (7.83) 10.01 (36.67) (18.03) 

Adjusted R~ 0.14 0.59 0.62 0.65 0.66 
Legend: * p<0.05; ** p<0.01; *** p<0.001. ^-statistics in parenthesis 
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Looking across Table III-4, we see that the ratio of seniors to young is among the most 

significant and robust regressors. A higher ratio of seniors leads to a larger share of public 

care in total health expenditure. The ratio of mean income to median income also works 

in the expected direction, i.e. a more unequal distribution of income is associated with 

more redistribution. This result is consistent with Meltzer and Richard (1981)'s theory 

about the positive relationship between degree of public redistribution and the skewness 

of the income distribution67. The positive correlation between the ratio of seniors to 

young and the share of public health expenditure implies that an aging population does 

not lead to reduced public support for public health care. Although seniors may prefer 

more private options, it appears that most of the political pressure generated by seniors is 

accommodated by an increasing government budget on public health care systems. 

Population size exhibits a robust negative correlation with the share of public health 

expenditure. This implies that, in our model, the loss in welfare due to socializing a 

private good dominates the economies of scale effect. Here, population is more like a 

proxy for the heterogeneous preferences of citizens for public goods based on factors 

other than age or income. The factors contributing to the heterogeneity in preferences can 

be from, for example, ethnic fragmentation, language, or religion68. Citizens in a smaller 

67 Meltzer and Richard argue that when a uniform benefit is financed by linear tax rate, the benefit is 
proportional to the mean income while the cost of tax burden is according to the median income for a 
median voter. Therefore, when the median voter is decisive, the degree of redistribution is positively 
correlated with the ratio of mean income to median income. 

68Easterly and Levine (1997) find that ethnic fragmentation reduces expenditures on public goods. Some of 
the evidences supporting this theory include the fact that Canada and United States are slow in adopting 
social security systems, and the fact that Quebec and the rest of Canada have separate old-age insurance 
systems (Cutler and Johnson 2004). 
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country are more likely to reach consensus about how to allocate public resources 

because they share similar cultural backgrounds. The contrast between Luxemburg and 

United States in terms of population size and share of public health expenditure may 

serve as a good example (see Table III-l). 

The logarithm of GDP enters with a negative coefficient and is significant in most of the 

estimation models. This implies that private health insurance is a luxury good. A richer 

country has relatively higher share of private care69. This conclusion must be seen in the 

light of the fact that all the countries included in our sample are developed economies and 

almost all of them have a universal public health care plan. Given the supporting role of 

private insurance in OECD countries, we do not interpret this result as implying a 

growing substitution of private care for public care that is driven by wealth accumulation. 

Instead, we think the rising share of private care reflects the increasing demand for 

comprehensive medical coverage and desire for a better quality of medical service for 

some groups of citizens70. 

The index of right-left ideology enters with a negative sign and it is significant in four of 

the eight cases where it appears. As predicted, left-wing governments prefer a relatively 

larger public health care system. This implies that the general right-left ideological 

positioning of voters can be another important factor in explaining redistributive policies, 

in addition to the commonly considered factors such as income or demographic 

69 This does not violate Wagner's law. We are looking at the ratio of public health expenditure in total 
expenditure instead of the size of public health expenditure. 

70 The survey of Colombo and Tapay (2004) provides evidences that wealthier citizen groups are more 
likely to purchase private health coverage in most OECD countries. 
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characteristics. Despite the use of different datasets, the study of Iverson and Soskice 

(2006) also finds that the right-left ideology of political parties has a similarly strong 

effect on the degree of redistribution in democratic countries. 

We find that in most of the equations, endogenous government policies are not significant 

in explaining share of public health expenditure, though their coefficients almost always 

have the expected signs. Perhaps this is due to our use of rough proxies and use of weak 

instruments71. 

The /'-statistics and the Chi-square statistics in the end of Table III-4 indicate that the 

supply side does not improve the estimation. Although almost all the factors are present 

with the expected sign, only the number of hospital beds is statistically significant. We 

suspect that the supply side factors used here suffer from an endogeneity problem. 

5.3 A best fitting model 

In the following section, we attempt to find a "best fitting" model based on Table III-4. 

To begin, we start from Model C and ignore model Dl, D2, and D3 because including 

supply side factors does not improve the estimation in terms of F-statisties and Chi-

square statistics, and number of hospital beds is likely to be endogenous in the model. 

Starting from model C we gradually drop the insignificant independent variables to 

search for the most parsimonious specification. In moving from the general to more 

specific specification, ^-statistics and Chi-square statistics are used as guidelines. 

71 The testing in Section Five reveals a weak instrument problem. 
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The best fitting model based on this strategy using OLS estimations is: 

Shg = 1.25-0.08 Log(GDP) + 2.38 Demography + 0.30Mean Median 
(4.34)*** (3.73)*** (5.67)*** (1.76)* 

- 0.05 Log (Population) - 0.0021 RightLeft + e. (19) 
(5.69)*** (2.69)*** 

R2 = 0.66, F-statistics = 13.84, 59 observations. 

The best fitting reduced-form model based on the GLS estimations is: 

Shg = 1.26 - 0.03 Log(GDP) + 0.90 Demography - 0.03 Log (Population) 
(8.11)*** (2.20)** (3.07)*** (5.22)*** 

- 0.0007 I RightLeft + e. (20) 
(1.78)* 

Wald chi2 = 38.47, 70 observations. 

The models in equation (19) and (20) imply that income distribution, demographic 

distribution, the right-left ideology of voters, and the size of population matter in 

determining the share of public health expenditure. We will use the most parsimonious 

model, the model in equation (20), as our baseline model in the following sensitivity tests. 

5.4 Sensitivity test on sample selection 

We first drop some outliers to see whether the immediate preceding estimation results are 

sensitive to sample selection. The United States is the only country in our sample that 

does not have a public health care system and the country with a dramatically lower share 

of public health expenditure. We first drop United States from our sample and run a 

regression based on our model in equation (20). 

The estimation result is: 
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Shg = 1.16-0.04 Log(GDP) + 0.77 Demography -0.02 Log (Population) 
(7.94)*** (2.47)** (3.22)*** (2.67)*** 

- 0.00061 RightLeft + e. (21) 
(1.88)* 

Wald chi2 = 18.52, 65 observations. 

This result shows that all our estimators are robust even when United States is excluded 

from the sample. This confirms that the negative relationship between GDP and the share 

of public health expenditure is not because of the presence of the United States in the 

sample. We conclude that among the countries with a universal public health care plan, 

citizens in richer countries purchase more private care to supplement their entitlements to 

public care. 

We then put back the United States, and drop Luxemburg, the country with a relatively 

higher share of public health expenditure from the sample. 

The estimation result based on equation (20) is: 

Shg = 1.24- 0.05 Log(GDP) + 0.77Demography -0.01 Log (Population) 
(7.37)*** (2.95)*** (2.66)*** (1.19) 

- 0.00061 RightLeft + s. (22) 
(1.91)* 

Wald chi2 = 15.24, 65 observations. 

We find that population is no longer a significant estimator and the other results still hold. 

This implies that the negative relationship between population and the share of public 

expenditure may be partially due to the presence of Luxembourg as an outlier. 

5.5 Testing for the effects of health care systems 

Esping-Anderson's influential book "The Three Worlds of Welfare Capitalism" clusters 
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the developed capitalist countries into three major groups: Liberal (for example, the 

United States), Conservative (for example, Germany), and Social Democratic (for 

example, Sweden). In our context however, it makes more sense to us to group countries 

according to the type of health care system directly, since these types are well-identified 

in the data. This will also help to deal with the case of the U.S. which is an outlier in the 

data set with respect to its public-private mix. 

In OECD countries, there are three major types of health care systems including National 

Health Service systems (NHS), social insurance systems, and fully private insurance 

systems (Auer et al. 1995 and Attella and Marini 2006). The first two systems are 

universal public health care plans, and the last one is a private health care system. 

The NHS model (or Beveridge model) is characterized by tax financing, universal 

coverage, and public provision of health care. The social insurance model (or Bismarck 

model) is characterized by compulsory universal coverage within a social security 

framework, employment-based contributions through non-profit insurance funds, and 

mixed public-private provision of health care. The private insurance model is 

characterized by individual or employer-based purchase of private health insurance 

coverage, employer and individual contributions, and private provision of health care 

(Auer et al. 1995, p. 19-22.). 

According to this categorization, we divide the countries in our sample into three 
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72 groups . 

NHS countries (7 countries): Australia, Canada, Denmark, Finland, Ireland, Spain, 

the United Kingdom; 

Social insurance countries (6 countries): Austria, France, Germany, Japan, 

Luxembourg, the Netherlands; 

and 

Private insurance countries (1 country): the United States. 

Attella and Marini (2006) think that private health expenditures either substitute or 

complement public health expenditures, depending on the health care systems. They 

argue that in National Health Service (NHS) system, public and private health 

expenditures are substitutes because more tax-financed public health care means less 

disposable income to be spent on private care. In social insurance based health systems 

public expenditure and private care are complements, they argue, because individual 

contributions cover individual needs and public expenditure covers health needs of the 

poor. 

In this section, we will use our data to see if there exists a systematic difference between 

the health care systems in terms of the determinants of the public-private mix. Figure 

72 There are differences among countries within NHS or Social Insurance systems. Please see Table 2.3. 
"Cost-sharing Policies in Public Schemes for Basic Health Coverage" on page 36 and Table 2.2. "Permitted 
Role of Private Health Insurance" on page 35 of OECD (2007) for detailed information. Interested readers 
may also refer to the "Country diagram: charts on health care systems" in OECD Health Data 2008 for the 
structure of the health care systems in each country. 

132 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



III-4 below suggests that there is no systematic difference between the two public health 

care systems in terms of share of public health expenditure, but there is significant 

difference between the public systems and the private one. 

Figure III-4 Health Care System and Share of Public Health Expenditure 

Figure 2: Health Care Systems and Share of 

Public Health Expenditure 
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To test the significance of systems statistically, we include a dummy for the health care 

systems, System, in the preferred model, equation (20). When a country has a private 

insurance system, System = 0. An NHS system is denoted with System = 1, and social 

insurance system is with System = 2. We sequentially run regressions using a sample of 

all the countries, and a sample excluding the United States. These estimation results are 

in column A and B of Table III-5. We then estimate the model with the countries that have 

a NHS system, or a social insurance system separately. These estimation results are 

reported in column CI and C2 of Table III-5. 
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Table III-5 Summary of Estimation Results about Health Care Systems 

Model A B CI C2 
All the countries with Excluding United Countries with a Countries with a 
a dummy for health States and with a NHS system only Social Insurance 

Regressor care systems system dummy system only 

Log(GDP) -0.03 -0.03 -0.03 0.01 

(1.95)** (2.26)** (1.77)** (0.39) 

Demography 0.70 0.67 -0.47 0.52 

(2.72)*** (2.68)*** (1.20) (1.48) 

Log(P opulation) -0.03 -0.02 -0.01 -0.02 

(6.16)*** (2.93)*** (0.53) (3.32)*** 

I RightLeft -0.001 -0.001 -0.001 -0.001 

(2.33)** (1.80)* (3.52)*** (1.61) 

System 0.07 0.02 

(4.77)*** (1.26) 

Constant 1.10 1.14 1.25 0.79 

(7.87)*** (7.74)*** (6.62)*** (3.17)*** 

N 70 65 35 30 

Chi2 80.24 20.38 35.45 22.04 

legend: * p<0.05; ** p<0.01; *** p<0.001 

The dummy for health care system is significant in Model A (all countries), but not 

significant in Model B (excluding the U.S.). This confirms that there is significant 

difference between the public and private systems. Be comparing model CI and C2, we 

find different determinants for the public-private mix between the countries with a NHS 

system and the countries with a social insurance system, especially with respect to the 

roles of income and age structure. 

5.6 Further considerations concerning how the model may be improved 

There are probably better alternatives to our "best fitting" model. In this section, we 

discuss how our model might be improved if the data were fully available. This section 

largely points towards future statistical research. 

First, we consider possible interaction terms. One may suspect that population size may 

be correlated with income inequality. We include an interaction term of Population and 

134 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



the ratio of mean income to median income in our model (20) and run a trial regression. 

The estimation result shows that the interaction term is not significant. 

The interaction of the ratio of seniors to young and the ratio of mean to median income is 

not significant either, confirming that there is no joint effect from the distribution of 

income and the distribution of tastes for medical care. 

Second, we are not able to include some interesting endogenous variables in our model 

because of the limitations of the data. For example, health care prices are important 

endogenous variables but they are available only in a small set of countries. The pre-fisc 

Gini index may be a better indicator of income inequality than the ratio of mean to 

median income, and the change in the Gini index before and after fiscal redistribution 

may better represent incentives to redistribute than the tax progressivity does. Interested 

readers may check Table 111-12 in the Appendix for preliminary estimation using these 

alternative specifications. 

Third, better proxies of government policies may be necessary. The definition of tax 

progressivity used in Besley and Gouveia (1997) is more precise than the year-to-year 

elasticity of income tax revenue that we use. The actual amount of tax deductions or 

credits for purchase of private care may be a better indicator of tax incentives than share 

of private health insurance used in our model. But data for tax deduction and credits only 

became available for the years 2001, 2003, and 2005 in OECD Social Expenditure 

Database (SOCX 2008)73. 

73 See "Country detailed information on the impact of the tax system on social expenditure, pdf', available 
at http://www.oecd.Org/document/9/0.3343.en 2649 34637 38141385 1 1 1 1.00.html. 

135 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



In addition to the above variables, other forces influencing fiscal redistribution could be 

included in the estimation model. For example, unionization, female labour participation 

rate, and unemployment rate are believed to affect the scale and degree of fiscal 

redistribution. Political institutions such as the election system and size of coalition may 

also be important explanatory variables (Iverson and Soskice 2006). 

6 Conclusion 

Population aging and the increasing cost of medical technology have provoked a policy 

debate on the trend of public-private mixed health care system. This study investigates 

the determinants of the public-private mix of health care expenditure, based on 

extensions of Usher's (1977) seminal model concerning decisions about socializing 

medical service. An empirical test is performed to examine our extension of Usher's 

model using data on selected OECD countries for 1981-2005. 

In our analysis, the public-private mix of health expenditure is determined as a political 

equilibrium in which citizens exhibit diverse preferences for public care. Public provision 

of health care is motivated by the incentive to redistribute across income classes, and is 

influenced by the composition of the citizens by age structure or other heterogeneous 

characteristics. Our estimation results generally verify Usher's hypothesis that the size of 

public health expenditure is positively correlated with the inequality of income 

distribution, and negatively correlated with the heterogeneity of tastes for medical care. 

The right-left ideological positioning of citizens is also shown to play an important role in 

shaping government policies concerning the health care market. 
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It has been speculated that the boundary between public care and private care will be 

modified as population ages. Our estimation results imply that an aging population is 

more likely to lead the government to increase spending on public health systems, rather 

than to cut back to leave room for private alternatives. On the other hand, the results 

indicate that private care will become more prominent when countries get wealthier. 

The implication of the study is that the public-private mix of health expenditure is a 

complicated political economy issue, but one which is meaningful to empirical research. 

To understand the cross-country variations in the public-private mix of health expenditure, 

one has to take into account a number of factors including incentives to redistribute, 

heterogeneity in preferences for public care, and the left-right ideological positioning of 

citizens. In future studies, a more complete model should also incorporate institutional 

arrangements and political systems. 
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8 Appendix 

8.1 Tables 

Table III-6 Tax and Monetary Incentives for the Purchase of Private Care 

Australia 30% premium rebate to individual purchasers of private health insurance. 
Medicare Levy Surcharge on taxable income of high income earners who do not take out private 
health insurance 

Austria Single people (deduction limited amount and available up to an income threshold) and sole earners 
(subject to limit) can deduct 25% of PHI premiums from their taxable income. 
Firms can deduct employer-paid premiums from tax.. 

Canada Tax credits, allowances, deductions and exclusions. 
Denmark Firms can deduct employer paid premiums from tax. 
Finland None 
France Employees can deduct amount PHI premiums paid by employers from taxable income 
Germany Premiums for PHI as well as contributions for social insurance are deductible up to a limit. Health care 

costs that have not been covered by the insurance carrier may be deducted up to a maximum amount 
depending on income (For those born after 1957: additional max. amount of EUR 184 applies to 
contributions to a voluntary nursing care insurance). 

Ireland Tax allowances: Applicable to all taxpayers, deducted by insurers at the standard tax rate, limited to 
health insurance premiums for registered health insurance undertakings. Tax relief is also available for 
out-of-pocket medical expenditures not covered by PHI, at the higher "marginal" rate. 
Rebates: If not claimed as a tax allowance. 
From 1 January 2004, employers are to pay "Employers Pay Related Social Insurance Contributions" 
(PRSI) on a broad range of "benefits in kind" provided to employees, including employer-paid health 
insurance premiums. 

Luxembourg Individuals can deduct mutual PHI premiums from taxable income up to a ceiling (ceiling for all 
insurance premiums) 

The 
Netherlands 

Tax Credits: Tax credit for young disabled (< 65). Credit deducted from tax that persons (entitled 
under Wajong law) have to pay = EUR 500 (2002). 
Tax allowances: Healthcare costs are income tax deductible (costs directly related to illness or 
invalidity). Must exceed a certain threshold (11.2% of income with a max of EUR 5 594 (2002) in 
order to become deductible. 
Premiums for private (industrial) disability are deductible. 

Spain No tax on insurance premiums (re: all policy subscribers). 
Employees/workers (Income Tax): The premiums or quotas paid by companies to insurance entities 
are not considered as earned in kind up to a limit: Limits: EUR 360, 61 per year (individual); EUR 
1.202, 02 per year, (if the insurance includes the spouse or dependents). The amount in excess is 
considered in kind income. 
Employers: (Corporate Tax) premiums paid are considered deductible expenses. 
If the taxpayer (in business activities) is the insured: (Income Tax), the amount of the premium is 
deductible in the direct estimation regime under the same terms of the Corporate Tax. 

United 
Kingdom 

None for individuals nor firms (since 1997), although firms can deduct premiums from taxable profits. 

United 
States 

Tax Credits: 60% of premium applicable to trade-displaced persons on Qualified Health Insurance 
products (Health Insurers must be licensed). 
Tax allowance, deductions or exclusions: 100% deduction for employers and employees for group 
health insurance policies; 85% for self-employed; other health care expenses (including premiums) 
can be deducted when they exceed a certain income threshold. 

Source of Table III-6: OECD (2004), P. 139. Note: PHI means private health insurance. 
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Table III-7 Key Private Health Insurance Related Laws and Regulations 

Consideration of health-risk-related 
factors permitted in premium setting 

Risk sharing or risk-adjustment 
requirements/mechanisms 

Australia Lifetime Health covers permits calculation 
based on age of entry. 

Yes. Risk equalization scheme funds benefits 
for those over 65 years of age and those 
experiencing over 35 days of hospitalization 
per year. 

Austria Yes No 
Canada No In Quebec, for private drug insurance plans 

for high drug claims in excess of specified 
dollar amounts. 

Germany Substitutive cover must be offered on a 
lifetime basis; premiums determined by age 
of entry and gender (and benefits); health 
status risk surcharge may be imposed 
(except for civil servants switching from 
public cover to standard tariff). New entries 
may not be charged less than already insured 
of same age (not including ageing reserve). 
Premium cap: substitutive coverage. 

PHI contracts include an option to impose a 
surcharge to pay for premium cap on standard 
tariff package, but this option has not been 
invoked. 
Insurers participate in a risk equalization 
scheme for standard tariff policies, as the 
number of aged insurees varies across 
companies. 

Ireland Introduction of premiums differentiated 
according to age at policy inception is 
permitted by law but regulation is required in 
order for it to be implemented. 

Yes. Risk equalization system being 
implemented. 

The 
Netherlands 

Premium for WTZ package subject to 
limitation. Limit is above average premium 
levels in the PHI market. 
No limits for supplemental coverage. 

Compensation scheme between social 
insurance and PHI where privately insured 
pay a contribution to cover for social 
insurance covering more of the health care 
costs of the elderly. Pooling scheme for WTZ 
scheme pools costs exceeding WTZ 
premiums, and divides and spreads this cost 
through surcharge imposed on all privately 
insured. 

Spain Yes; some entities set premiums according 
to age groups and others base them upon the 
criteria for mutuals. 

No 

United 
Kingdom 

Yes No 

United States Many states restrict health status-based 
rating ("experience rating") in small group 
market and some require community rating 
with varying degrees of permitted variation 
by age, gender and geography. Individual 
market requirements vary. Some states 
require community rating in the Medicare 
supplement market. 

Many states have voluntary risk equalization 
schemes in their small group markets; some 
are mandatory. 
Some states have risk equalization in 
individual markets. 30 states offer high risk 
pools (coverage offered by separate pools, 
often subsidized by charges on insurers or 
other taxes) (Chollet, 2002). 

Source of Table: OECD (2004) P. 96. 
Note: PHI means private health insurance. 
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Table III-8 Categorisation of benefits with a social purpose 

Public Private 
Mandatory Voluntary Mandatory Voluntary 
Redistribution Means-tested 

benefits, social 
insurance 
benefits 

Voluntary 
participation in 
public 
insurance 
programs. 
Self-employed 
_opting in' to 
obtain 
insurance 
coverage. 

Employer-provided 
sickness benefits, 
benefits accruing from 
mandatory 
contributions, to, for 
example, pension or 
disability insurance. 

Tax-advantaged 
benefits, e.g. individual 
retirement accounts, 
occupational pensions, 
employer-provided 
health plans. 

No 
redistribution 

Benefits from 
government 
managed 
individual saving 
schemes 

Non tax-advantaged 
actuarially fair pension 
benefits 

Exclusively private: 
Benefits accruing from 
insurance plans bought at 
market prices given 
individual preferences. 

Source of table: OECD 2007, page 10. 

Table III-9 Summary Statistics of Variables in 1981-2005 (5-year averages) 

Variable Observations Mean Std. Dev. Min Max 
Shg 70 0.75 0.11 0.40 0.93 
GDP 70 21749 9151 7825 61894 
Demography 70 0.16 0.03 0.11 0.24 
Mean Median 59 1.14 0.06 1.04 1.28 
Population 70 49809 68349 366 290859 
TaxProg 70 1.13 1.21 -3.05 6.83 
Share Prvlns 59 0.40 0.20 0.13 0.90 
Doctor 62 2.37 0.53 1.38 3.49 
Bed 56 6.82 2.88 3.32 15.49 
Technology 61 26.50 24.52 0.14 100.52 
I RightLeft 70 -0.55 9.93 -25.59 25.51 
I Incentive 70 3.17 2.02 0.00 12.29 
I Regulation 70 1.65 1.04 0.00 4.93 

Table 111-10 Simple Correlation of Regressors 

GDP Demography Mean Median Population TaxProg Share Prvlns Doctor Bed Technology 
GDP 1.00 

Demography -0.11 1.00 
Mean Median -0.06 -0.11 1.00 
Population 0.10 -0.08 0.48 1.00 
TaxProg -0.03 0.29 -0.02 0.04 1.00 
Share Prvlns 0.17 -0.09 -0.44 0.07 -0.14 1.00 
Doctor 0.11 0.30 -0.32 -0.27 -0.08 0.23 1.00 
Bed -0.21 0.40 -0.15 0.08 0.28 -0.24 -0.09 1.00 
Technology 0.36 0.22 0.03 0.25 0.38 -0.12 -0.09 0.57 1.00 
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Table III-ll Measurement of the Right-left Ideological Positioning of Political 
Parties 

(Scoring a left-right scale on the basis of the manifesto estimates) 

Right emphasis: sum of %s for (+) Left emphasis: sum of %s for (-) 
Military: positive Decolonization 
Freedom, human rights Military: negative 
Constitutionalism: positive Peace 
Effective authority Internationalism: positive 
Free enterprise Democracy 
Economic incentive Regulate capitalism 
Protectionism: negative Economic planning 
Economic orthodoxy Protectionism: positive 
Social service: limitation Social services: expansion 
National way of life: positive Education: expansion 
Traditional morality: positive Controlled economy 
Law and order Nationalization 
Social harmony Labor groups: positive 

Source: Budge et al. (2001), page 22. 

Table 111-12 Summary of Estimation Results of Models with Alternative Regressors 

^\Model 

Regressor 

Base A B C 
^\Model 

Regressor 

"best fitting" 
model in 
equation (20) 

Add 
prices 

Add Gini PreFisc 
(to 
replace 
Mean Median) 

Add 
GiniChange_Fisc 
(to replace 
TaxProg) 

LOZ(CDP) -0.03 -0.04 -0.07 -0.07 
(2.20)** (1.25) (2.96)*** (3.00)*** 

Demography65 0.90 1.79 1.28 1.33 
(3.07)*** (4.85)*** (3.38)*** (3.78)*** 

Log(Population) -0.03 -0.03 -0.02 -0.02 
(5.22)*** (7.52)** (1.84)* (1.98)** 

I RightLeft -0.001 -0.004 -0.001 -0.001 
(1.78)* (6.01)*** (1.56) (1.44) 

Price PubExp 0.001 
(0.56) 

Price PrvExp -0.001 
0.52) 

Gini PreFisc 0.15 
(0.83) 

GiniChange Fisc -0.05 
(2.03)** 

Constant 1.26 1.22 1.36 1.42 
(8.11)*** (3.78)* (6.08)*** (6.24)** 

N 70 22 47 47 
Chi2 38.47 444.91 19.45 19.18 
legend: * p<0.05; ** p<0.01; *** pO.OOl 
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Where, 

Price PubExp Price index (2000=100): Public expenditure on health. 
Price PrvExp Price index (2000=100): Private consumption on health. 
GiniPreFisc Gini coefficient before taxes and transfers. 
GiniChange Fisc Change in Gini coefficient after taxes and transfers. 

Gini Change Fisc = Gini PoslFisc - GiniPreFisc. 

Note: A low Gini coefficient indicates more equal income or wealth distribution, while a 

high Gini coefficient indicates more unequal distribution. 0 corresponds to perfect 

equality (everyone having exactly the same income) and 1 corresponds to perfect 

inequality (where one person has all the income, while everyone else has zero income). 

8.2 Figures 

Figure III-5 illustrates the right-left ideological positioning of the major political parties 

in Canada and in the United States and their mean ideological positioning weighed by the 

vote shares of the parties. 

Figure III-5 Right-left Ideological Positioning of the Political Parties in Canada and in 
U.S.A. 
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8.3 Testing for unit heterogeneity and time trend 

Breusch and Pagan Lagrangian multiplier test for random effects 

shg[countrydum,t] = Xb + u[countrydum] + e[countrydum,t] 

Estimated results: 
I 
+-

shg | 
e I 
u I 

Var sd = sqrt(Var) 

.011526 
.0001915 
.0055088 

.1073593 

.0138401 

.0742214 

Test: Var(u) = 0 

chi2(1) = 12.49 Prob > chi2 = 0.0004 

Breusch and Pagan Lagrangian multiplier test for random effects 

shg[yeardum,t] = Xb + u[yeardum] + e[yeardum,t] 

Estimated results: 
I 
+-

shg | 
e I 
u I 

Var sd = sqrt(Var) 

.011526 
.0046848 

0 

.1073593 

. 0684457 
0 

Test: Var(u) = 0 

chi2(1) = 1.76 Prob > chi2 = 0.1851 

8.4 Testing for validity of instrumental variables 

Test for relevance of instrumental variables: 

First-stage of the 2SLS regression 

SS df MS Source | 
+ 

Model | .62897331 9 .069885923 
Residual | 1.10803729 29 .038208183 

+ 
Total | 1.7370106 38 .045710805 

Number of obs = 39 
F( 9, 29) = 1.83 
Prob > F = 0.1054 
R-squared = 0.3621 
Adj R-squared = 0.1641 
Root MSE = .19547 

share_prvins | 
+-

loggdp | 
demography | 
mean_median | 
logpopulat~n | 

logdoctor | 
logbed | 

logtechnol~y | 

Coef. Std. Err. t P>It| [95% Conf. Interval] 

.2505611 
-.2282162 
-1.622164 
.0214545 
.1470671 
-.0349856 
-.0689443 

.1745852 
1.578225 
.9666459 
.0317493 
.1891278 
.1190797 
.0572701 

1.44 
-0.14 
-1.68 

0.68 
0.78 
-0.29 
-1.20 

0. .162 -.1065057 .6076279 
0. .886 -3.456048 2.999615 
0. .104 -3.599176 .3548494 
0. .505 -.04348 .086389 
0. .443 -.2397426 .5338769 
0. .771 -.278531 .2085599 
0. .238 -.1860748 .0481863 
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i_incentive | .0020214 .0164568 0.12 0.903 -.0316365 .0356793 
i_regulation | -.0541455 .0379853 -1.43 0.165 -.1318341 .0235431 

cons | -.218878 2.37323 -0.09 0.927 -5.072679 4.634923 

. test i_incentive i_regulation 
( 1) i_incentive = 0 
( 2) i_regulation = 0 

F( 2, 29) = 1.02 Prob > F = 0.3715 

Instrumental variables (2SLS) regression 

Source | 
+-

Model | 
Residual | 

+-
Total | 

SS 

.275860439 

.162128449 

.437988888 

df MS 

30 

38 

.034482555 

.005404282 

,011526023 

Number of obs = 39 
F( 8, 30) = 7.35 
Prob > F = 0.0000 
R-squared = 0.6298 
Adj R-squared = 0.5311 
Root MSE = .07351 

shg | Coef. Std. Err. t P>It| [95% Conf. Interval] 
+ 

share prvins | -.1786141 .2626935 -0 .68 0. .502 -.7151059 .3578777 
loggdp | -.0374751 .0673612 -0 .56 0. .582 -.1750451 .1000949 

demography | 1.810703 .5938165 3 .05 0. .005 .597968 3.023438 
mean median | -.0305284 .6680055 -0 .05 0. . 964 -1. 394778 1. 333721 
logpopulat~n | -.0466764 .0144118 -3 .24 0. .003 -.0761093 -.0172436 

logdoctor | -.0495684 .0765179 -0 .65 0. .522 -.2058389 . 1067021 
logbed | .0774713 .0473061 1 . 64 0. .112 -.0191407 .1740833 

logtechnol~y | -.0158996 .0217598 -0 .73 0. .471 -.0603391 .0285398 
cons | 1.347927 .8248922 1 . 63 0. .113 -.3367273 3.032582 

Instrumented: share_prvins 
Instruments: loggdp demography mean_median logpopulation logdoctor 
logbed logtechnology i_incentive i_regulation 

Test for exogeneity of instrumental variables: 

Tests of overidentifying restrictions 

Sargan N*R-sq test Chi-sq(l)= 0.000 P-value = 0.9854 
Basmann test Chi-sq(l)= 0.000 P-value = 0.9874 
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