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The Fiscal Contract: States, Taxes and Public Services 

 
Abstract 

Using data from approximately 90 countries, I show that the more a state taxes the rich as 

a percentage of GDP, the more it protects property rights; the more it taxes the poor, the 

more it provides basic public services. The catch is that total revenue typically has no 

effect on property rights or basic public services. Furthermore, there is no evidence that 

states tax the rich to benefit the poor or vice-versa, contrary to state-capture theories; nor 

is there any evidence that taxes and spending are unrelated, contrary to state-autonomy 

models. Instead, states operate much like fiscal contracts, with groups getting what they 

pay for.  
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Anyone who has traveled in poor areas of poor countries cannot help but notice the 

palpable absence of government—the dearth of roads, hospitals, schools and even basic 

sanitation in many cases. The absence of taxes and tax collectors may be less 

conspicuous, but just as important, according to the theory I develop and test in this 

article. Building on the neo-classical theory of the state (North 1981; Bates and Lien 

1985; Levi 1988) and the tax morale literature (Andreoni, Erard and Feinstein 1998), I 

argue that the costs of enforcing tax compliance provide governments with pecuniary 

incentives to cater to taxpayers, thereby encouraging an overlap between the distribution 

of the tax burden and the distribution of public benefits.1  

Using a simple model of taxation, I show that if enforcing tax compliance purely 

through force is costly, and if there is some probability that citizens respond to 

government demands for taxes based on their evaluation of government performance, 

then states have incentives to trade services for revenue. Furthermore, if there are 

systematic variations in social preferences and the state has different tax instruments, it 

can cut separate deals with different groups, much like a discriminating monopolist.2 By 

acting as a discriminating monopolist, the state is able to maximize its revenue; in return, 

however, it accepts self-enforcing limits on its ability to redistribute to itself and between 

groups of citizens. As a result, the people that pay for the state obtain the bulk of its 

benefits.  

I test this hypothesis against rival hypotheses using cross-sectional data from 

approximately 90 countries from 1975-1999, based on the following empirical 

                                                           
1 The tax morale literature unequivocally shows that sanctions alone cannot explain tax compliance 
(Andreoni, Erard and Feinstein 1998; Feld and Frey 2002).  
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assumptions: 1) lower income groups especially want the state to provide basic public 

services, while upper income groups covet property rights; and 2) “regressive” taxes are a 

good proxy for the tax burden borne by the poor, while “progressive” taxes are a good 

proxy for the tax burden borne by the rich. Controlling for per capita income and other 

relevant factors, my results show that the more money a state raises from regressive taxes 

as a percentage of GDP, the more it spends on public health, the longer the average life 

expectancy, the higher immunization rates, and the lower infant mortality. The more 

money a state raises from progressive taxes as a percentage of GDP, in contrast, the better 

it protects property rights. The rub is that total revenue typically has no effect on either 

property rights or basic public services, progressive taxes have no effect on social 

benefits, and regressive taxes have no effect on property rights.  

The results (reported in section 5) are not sensitive to changes in the sample or 

time period, and are robust with a variety of control variables, including ethnolinguistic 

fractionalization, regime type, legal origin and income inequality.3 They are important for 

at least three reasons. First, they explain as much as half of the variation in property 

rights protection, roughly one-third of the variation in public health spending, and 

approximately one-fifth of the global variation in infant mortality and life expectancy. 

Second, they suggest that the contemporary practice of studying spending and taxation in 

isolation from one another is fundamentally flawed because half of the equation (either 

taxes or spending) is left out of the analysis. Third, they cast doubt on models of the state 

that endow government with overwhelming coercive power and assume that states are 

                                                                                                                                                                                 
2 North (1981) makes a similar claim about the state acting as a discriminating monopolist, but does 
not pursue the idea empirically. 
3 If the sample is split at the midpoint based on income or democracy, the results typically hold on 
both sides of the sample.  
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great instruments of redistribution.4 Although predation and redistribution are options, 

they are inefficient; in effect, it is cheaper for states to produce goods and induce 

compliance than to produce clubs and have to enforce it. As a result, states—both 

democratic and non-democratic—operate like discriminating monopolists, rather than 

roving or stationary bandits that rob Peter to pay Paul. 

Before moving on, several caveats are in order. First, this paper explains tax and 

spending equilibriums, not the origin of tax systems. Historical institutionalists have 

shown that the development of a country’s tax system is contingent upon a host of 

factors, including the structure of the economy, the nature of a country’s domestic 

institutions, and the extent of domestic and international conflict (Hinrichs 1966; Hintze 

1975; Steinmo 1993). Their work is important for a variety of reasons, not least of which 

is the fact that it helps identify the origin of fiscal contracts and explains some of the 

cross-national and cross-temporal variation in fiscal contracts. In North and Weingast’s 

(1989) account of the Glorious Revolution, for example, the rich cut a deal with the king 

in which they agree to provide the crown with additional revenue in return for more 

secure property rights and a say over public policy. Conversely, Kato documents the 

emergence of fiscal contracts between lower income groups and the state, arguing that the 

size of welfare programs in rich countries “is path-dependent upon the institutionalization 

of regressive taxes” (2003: 3). Both of those accounts are consistent with the more 

general theory and evidence presented in this paper. The main theoretical point I develop 

is that the most efficient, sustainable path for citizens and the state is one in which 

services are traded for revenue: if a state begins taxing a group, it has strong incentives to 

                                                           
4 With the exception of the fiscal contract and some variants of Marxism, most theories of the state 
assume away the problem of collecting taxes.  
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provide that group with benefits to maintain that source of revenue, limiting 

redistribution; conversely, if a state is not taxing a group for some reason (e.g., because 

there is no profit in it), it has no incentive to cater to that group. In empirical terms: 

European welfare states proved to be sustainable because they incorporated lower groups 

into the tax system, while the US’s attempt to create a Great Society was unsustainable 

because it relied on redistribution (Steinmo 1993; Kato 2003; Lindert 2004).   

Second, the total amount of revenue raised from each social group is far more 

important than the overall progressivity/regressivity of the total tax system. The more 

money a state raises from progressive taxes, the more it should provide goods desired by 

wealthy taxpayers; the more money a state raises from regressive taxes, the more it 

should provide goods desired by lower income groups. A state could tax the poor 

intensely and still have a progressive system overall; in return, however, we would expect 

high levels of basic public services and high levels of property rights protection. 

Conversely, a state could have a regressive system in which neither upper, nor lower 

income groups are taxed intensely; in return, we would expect low levels of basic public 

services and insecure property rights. 

This paper is divided into five sections. Section 1 sets out three competing visions 

of the state, fiscal redistribution and public service provision. Section 2 uses a simple 

model of taxation to show that our theories of redistribution and the state rest on a model 

of tax compliance. Section 3 sets out hypotheses about redistribution that follow from 

different theories of the state. Section 4 establishes an empirical test to arbitrate between 

these competing claims. Section 5 discusses the results. 
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Section 1: Competing theories of the state 

The question of how states operate is arguably one of the most important questions in the 

social sciences. Amidst the rich literature, three models of government (and, hence, 

redistribution and public services) stand out: the “state-autonomy” paradigm; the “state-

capture” paradigm; and the “fiscal contract” paradigm. These three intellectual traditions 

have been the sources of great debate for centuries, serving as guideposts for generations 

of political scientists and policymakers. Despite the enduring nature of the debate, 

compelling answers remain elusive, in part because these perspectives about the state 

have not been compared head-to-head or framed in ways conducive to rigorous testing. 

By putting together cross-country evidence about tax revenue and state performance, this 

article untangles those stories. 

The autonomous state paradigm 

In the autonomous state tradition, including virtually all of the public finance literature, 

governments are endowed with sufficient coercive powers to act independently of major 

social forces. State autonomy theories assume that states enforce tax compliance purely 

through force and that enforcing tax compliance is relatively easy.5 As a result, revenue 

collection and public spending are treated as separate endeavors (Musgrave and 

Musgrave 1989). In terms of the provision of public services, the key issue is what 

motivation to ascribe to these officials. In the mainstream public finance tradition, state 

leaders have been viewed as benevolent guardians maximizing social welfare, suggesting 

that the more revenue available to government the more it will produce. In the public 

                                                           
5 “Tax evasion” and “tax avoidance” are not even mentioned in the indices of the fiscal policy 
benchmarks: Musgraves’ The Theory of Public Finance (1959), Bennan and Buchanan’s The Power 
to Tax (1980), and Hinrich’s General Theory of Tax Structure Change During Economic 
Development (1966).  
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choice tradition, the opposite motivational assumption is made: Since individuals are 

assumed to be self-interested in economic affairs, they should also be considered self-

interested in political affairs. As a result, state leaders are cast as rational predators intent 

on maximizing rents for themselves and their cronies, suggesting that taxation is theft 

(Brennan and Buchanan 1980). Whatever motivational assumption is made, the 

underlying logic of state autonomy theories is the same: people pay taxes because they 

must; there is no relationship between the source of state revenue and state output; and 

spending is a function of the motivation of rulers. 

The state capture paradigm 
 
In the state capture tradition, the state is not an actor with its own policy preferences, but 

an instrument of key social groups, who use the state to transfer resources to themselves. 

Groups or classes influence politicians through lobbying, campaign contributions and 

other political activities, including threats of force. Policy outcomes reflect their relative 

power. In the Marxist tradition, the key group is the dominant social class, who use the 

state to exploit inferior classes. The traditional view is that the bourgeoisie use the state to 

keep the working class treading water just above the subsistence level, redistributing 

income from bottom to top; in the populist (and median-voter) version, lower classes use 

the state to exploit the rich, transferring wealth from top to bottom. In the interest group 

tradition, the key groups are organized interests, who take advantage of the state to milk 

unorganized groups (Olson 1965). In the partisan tradition (Hibbs 1977), political parties 

are the key actors. Political parties represent different interests in society and use their 

control over the state to enact favorable policies for their constituencies.6 Like their state 

                                                           
6 Among the capture-based theories, partisan models of (democratic) government clearly have the 
most empirical support. Hibbs (1977) and a number of other scholars have shown that there are 
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autonomy counterparts, state-capture theories assume that people pay taxes because they 

must. Furthermore, the underlying logic of state capture theories suggests that revenue 

collection and spending patterns should reinforce each other. That is, the most powerful 

groups in society—whoever they might be—would use their control of the state to tax 

other citizens and spend on themselves.  

The fiscal contract paradigm 

In the fiscal contract tradition, tax compliance itself serves as a means for regulating 

public authority because citizens can constrain states by withholding revenue (North 

1981; Bates and Lien 1985; and Levi 1988). Fiscal contract proponents argue that 

enforcing tax compliance entails costs, since rulers must build bureaucracies to monitor 

and sanction delinquent taxpayers. The more monitoring and sanctioning the government 

has to undertake, the more costly coercion becomes. As a result, rulers have incentives to 

reduce the cost of compliance by making credible commitments to citizens, giving them a 

say over policy, providing them directly with benefits, and/or investing in ideology, 

which can substitute for coercion (North 1981; Levi 1988). Their work opens the door for 

an exchange-based theory of the state, suggesting that governments can act as agents of 

taxpayers, selling services in return for revenue.  

Using a simple model of taxation (Figure 2 below), I show that the following 

conditions are sufficient for the existence of a fiscal contract(s). First, states benefit from 

economies of scale in the provision of goods and services, providing them for less than 

                                                                                                                                                                                 
systematic differences in policy outputs based on the partisan composition of government. Left-
wing and right-wing governments pursue different policies when they are in power. Partisan effects 
are most notable in terms of transfers, spending and macroeconomic policies, but less so in terms of 
the distribution of the tax burden (Garrett 1998; Kato 2003; Lindert 2004). Steinmo (1993) and 
Garrett (1998) found, for example, that countries with strong left-wing parties and powerful labor 
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each individual can provide for herself. Furthermore, the state must be able to set the tax 

price above the costs of producing public services, allowing the state to cover its costs. 

Second, enforcing tax compliance purely through force must be costly, allowing for gains 

from trade. In principle, the first preference of states would be to receive taxes and 

provide no services and the first preference of citizens would be to avoid taxes and 

receive benefits; but both states and citizens would be better off if states provided 

benefits and citizens complied with little resistance than if states provided no benefits and 

citizens completely resisted taxation. Third, there must be some probability that either 

states or citizens are hardwired to play tit-for-tat (Watson 1994).7  In principle, the tit-for-

tat player could be either the state or citizens. In practice, however, the tax morale 

literature shows that taxpayers partially respond to government demands for taxation 

based on their evaluation of government performance (Alm, McClelland and Schultz 

1992; Scholz and Pinney 1995; Slemrod 2002). People expect something for their money 

and when they receive it, they comply with little resistance (i.e., the free-rider problem is 

exaggerated); but when they do not receive it, they make it harder for the state to collect 

taxes from them, raising the costs of enforcing compliance.  

A simple model of taxation 

Theories of the state must rest on a theory of tax compliance because without taxes, states 

can neither produce goods nor acquire much revenue. The tax game can be modeled as an 

iterated prisoner’s dilemma with one side—the state—having an outside option; for some 

amount of money, the state can force people to comply. The higher the cost of the outside 

option relative to the cost of producing goods, the more incentive the state has to trade 

                                                                                                                                                                                 
unions actually had more regressive tax systems than right-wing governments with weak labor 
unions—consistent with the fiscal contract model I develop. 

 9



services for revenue. For the state to act as a discriminating monopolist, the state needs to 

be able to identify individuals in society, discern their preferences and assign taxes to 

them. In principle, the state could strike a separate bargain with every individual in 

society if it had perfect information about the distribution of social preferences and 

different tax instruments that it could calibrate to every individual. In practice, I assume 

that the world can be crudely divided into two groups based on income, labeled Clo and 

Chi. These groups have distinct preferences about what the state should do, stemming 

from the return from public provision of that good for each individual in the group as 

well as the opportunity cost of the revenue used to produce the good. I also assume that 

the benefits are at least partially non-rival and non-excludable for members of the group. 

Finally, I assume that the state has two different tax instruments Tlo and Thi, which it can 

set to cover the costs of producing those goods, labeled Glo and Ghi. In practice, Tlo and 

Thi could be different tax instruments or the same tax with different rates. Figure 1 uses a 

Venn diagram to illustrate the argument. Clo represents citizens that obtain utility from 

Glo, but not Ghi, while Chi represents citizens that receive utility from Ghi, but not Glo; Tlo 

is a regressive tax that primarily affects lower income, while Thi is a progressive tax that 

primarily affects upper income groups. 

                                                                                                                                                                                 
7 That probability can even be infinitesimal if the players have long time horizons (Watson 1994).   

 10



Figure 1: Two groups, two bargains   

 

Imagine that the state is bargaining with one of the groups for revenue, per the 

Venn diagram above.8 Consider the simple PD and ignore the outside option for now. 

Figure 2 shows the simple 2x2 game between one of those groups (either Clo or Chi) and a 

revenue-maximizing state,9 where T is amount paid in taxes by that group; G* is the 

value of the good to the group; Gc is the cost of producing the good to the state; p is the 

probability that the state catches the group; S is the amount of the sanction; and Sc is the 

cost of imposing the sanction. I assume that both the state and the group have utilities that 

are linear in outcomes and that the utility of T is T for both the group and the state. 

Furthermore, I assume that the group’s utility from G* is G* and the state’s utility from 

Gc is Gc. Finally, I assume that taxes have no effect on the economy and hence people’s 

                                                           
8 For simplicities’ sake, I assume that these are nested games that exist independent of one another 
and independent of other state/society relations.  
9 I drop the subscripts for now since it does not matter which group the state is playing against. 
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incomes. If the payoffs satisfy the following conditions: G*-T > p(-T-S) > -T for the 

group and T-Gc > p(T+S)-Sc > -Gc for the state, the game is a Prisoners’ Dilemma.  

                               Figure 2 
 
                                 

State

 Trade Coerce 

Comply Quadrant I 
G*-T, T-Gc
 

Quadrant II 
-T, T 

~Comply Quadrant III 
G*, -Gc

Quadrant IV 
p(-T-S), p(T+S)-Sc
 

Group 

 
In a two-player PD, each player has two choices. The group can choose to 

Comply or not to Comply and the state can choose to Trade or Coerce. In the basic game, 

there are four possible outcomes.  

Quadrant I (Comply, Trade) represents the high-level equilibrium of the fiscal 

contract. If Quadrant I is the equilibrium outcome, the group is complying (quasi)-

voluntarily and the state is expending few resources to assure compliance; in return, 

however, the state must cater to that group, rather than redistribute to itself or other 

groups.   

Quadrant II (Comply, Coerce) represents most other theories of the state, notably 

state autonomy models. If Quadrant II is the equilibrium outcome, the group is 

complying automatically (i.e., there is no tax evasion) and the state is expending few 

resources to assure compliance; in this case, however, the state does not have to cater to 

that group and it suffers no revenue loss from redistribution, either to itself or to other 

groups.  
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Quadrant III (~Comply, Trade) represents the state autonomy model with 

benevolent government. If Quadrant III is the equilibrium outcome, the group is not 

complying and the state is furnishing benefits, either by running a deficit or using 

exogenous revenue.   

Quadrant IV (~Comply, Coerce) represents the low-level equilibrium in the fiscal 

contract. If Quadrant IV is the equilibrium outcome, the group is attempting to avoid 

taxes and the state is expending resources to catch them; the state acquires less revenue 

(relative to Quadrant I) or it must spend more to enforce compliance, but any revenue it 

acquires can be spent however it desires.   

In a one-shot or finitely repeated PD with rent-seeking players, the group and the 

state both have incentives to defect because it offers the highest cumulative payoff; as a 

result, the only Nash equilibrium is Quadrant IV (∼Comply, Coerce). But if the game is 

played indefinitely and both players have sufficiently high discount factors, then the Folk 

Theorem shows that all of the quadrants can be part of the equilibrium path. Watson 

(1994) uses incomplete information to refine the equilibria in infinitely repeated games. 

Among other things, he shows that as long as there is a small probability that one of the 

players is a tit-for-tat type, there is bounded recall, and players are sufficiently patient, the 

pure strategy equilibria converge to cooperate-cooperate. In other words, if we restrict the 

game to pure-strategy equilibria, the tax game should converge to Comply, Trade under 

fairly general conditions. As a result, taxes and services should track each other fairly 

closely for any given group, shown in Figure 3. 



 

There are two things to point out. The first is that even though the long-run 

equilibrium is quadrant I, there is not a unique fiscal contract. It is certainly possible that 

there could be a wedge between the cost of producing goods and the value of those 

goods, allowing for some redistribution.10 Imagine that G* equals 1 and Gc equals 0.5; in 

this case the state could set the tax rate at 0.99, earning a profit of 0.49, which it could 

redistribute to itself or other groups. Nevertheless, we would still expect the group to 

accept the deal since it would be better off with the taxes and the benefits, than with the 

non-cooperative equilibrium.  

Second, the aforementioned analysis hinges on the unobserved costs of producing 

goods and imposing sanctions, the state’s outside option. If there were more profit in 

imposing sanctions than in producing goods (i.e., S-Sc > T-Gc), the state has a dominant 

strategy to coerce; its only reason to produce public services would stem from its status 

                                                           
10 In theory, the maximum size of the wedge would depend on the group’s reservation price and 
alternative sources of supply.  
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as residual claimant on social output, per the McGuire and Olson model (1996).11 

Similarly, if the groups’ expected utility from evasion were greater than the value of the 

public good minus the taxes (i.e., p(-T-S) > G*-T), the group has a dominant strategy to 

evade. If either of those conditions hold, there are no gains from trade and Quadrant I is 

not Pareto-optimal.  

Third, the payoffs effectively place an arbitrary limit on the audit rate and the 

amount the state can sanction wayward taxpayers. An alternative assumption is that the 

state can set the probability of an audit and/or the sanction high enough to make the 

group’s expected utility from non-compliance lower than the tax rate itself, turning the 

PD into a game of dominance. One reason to reject this alternative assumption is that it, 

by definition, rules out tax evasion with rational taxpayers. More importantly, arbitrarily 

limiting the penalty from sanctions does not rule out the concept of dominance since 

Quadrant II in the PD is essentially the same equilibrium. 

Now imagine the state playing the game with both groups simultaneously, per the 

Venn diagram above. Assuming that the tax game is the same for both groups, the most 

efficient path for the state would be to impose Tlo on group Clo to produce Glo and to 

impose Thi on group Chi to produce Ghi. A revenue maximizing state would have no 

financial incentive to impose Thi on group Chi to produce Glo because this would engender 

tax resistance by Chi; nor would it have a financial incentive to impose Tlo on group Clo to 

produce Ghi because this would engender tax resistance by Clo. In other words, if the state 

could identify Clo and Chi, and assign taxes to them (Tlo and Thi), it would receive more 

tax revenue from them by supplying each group with the goods they want (Glo*,Ghi*) 

                                                           
11 McGuire and Olson’s (1996) “encompassing interest” model of the state, for example, assumes 
that Sc=0. 
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than from redistributing to itself or between them, if Clo and Chi abide by the terms of the 

fiscal contract. This is the key issue. If citizens comply with tax demands because they 

are essentially purchasing what they want and there are gains from trade, the fiscal 

contract predicts that attempts to redistribute will be costly for the state, providing it with 

self-enforcing incentives to limit redistribution to itself and between groups of citizens.  

Section 3: General hypotheses 

Since different theories of the state are based on different equilibrium outcomes in the tax 

game, we can test them head-to-head by simultaneously comparing tax revenues, tax 

compliance and state performance. Fiscal contract theories of the state hinge on Quadrant 

I being the equilibrium outcome in the tax game; taxes must be traded for services. This 

implies that there should be a positive correlation between tax compliance, tax revenue 

and government performance with respect to any given group.  

Fiscal Contract Hypothesis (H1): If there are systematic differences in 

preferences, the state has self-enforcing incentives to limit redistribution between 

groups of citizens. We would expect there to be a positive correlation between Glo 

and Tlo and/or Ghi and Thi, but not between Glo and Thi and not between Ghi and Tlo. 

State capture theories hinge on Quadrant II or Quadrant IV being the equilibrium 

in the tax game (or, alternatively, the tax game must be one of dominance); taxes must be 

unrequited. Furthermore, the underlying logic of state capture theories suggests that 

revenue collection and spending patterns (or policy outcomes) should reinforce each 

other. In practice, the sort of transfer could take a variety of forms (e.g., the rich taxing 

the poor to spend on themselves; the poor taxing the rich to spend on themselves). In 

principal, however, we would expect systematic redistribution via the fisc, with taxes 
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being paid by one set of citizens (e.g., Clo) to provide benefits for another set of citizens 

(e.g., Ghi,).  

State Capture (General) Hypothesis (H2). There should be systematic 

redistribution from either Clo to Chi or the reverse, but with no revenue loss to the 

state; either Tlo should correspond with Ghi, or Thi should correspond with Glo.  

Marxist Hypothesis (H2a): There should be systematic redistribution from Clo to 

Chi, with no revenue loss to the state; the state should impose Tlo to produce Ghi.12  

Populist hypothesis (H2b): There should be systematic redistribution from Chi to 

Clo, with no revenue loss to the state; the state should impose Thi to produce Glo.

State autonomy models hinge on Quadrant II being the equilibrium in the tax 

game (alternatively, Quadrant III would be the equilibrium with benevolent government). 

If states were truly autonomous, government performance should have no impact on 

compliance.  

State Autonomy Hypothesis (H3): There should be no correlation between 

public spending patterns, tax compliance and revenue collection. Neither Glo, nor 

Ghi would effect citizen decisions to comply, nor should there be any 

correspondence between the sources of revenue and the output of public services. 

Benevolent Hypothesis (H3a). There should be a positive correlation between 

exogenous revenue (e.g., aid and fuel exports) and government performance 

or/and between total revenue and government performance.   

                                                           
12 To be fair, the alternative theories should not necessarily stand or fall with my tests since I restrict 
myself to overtly collected taxes, which are only form of taxes. As Marxists would be quick to point 
out, there are other forms of taxes, including forced labor and inflation, which I do not take into 
account. Nevertheless, I think my tests put the ball back in their court. 
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Predatory Hypothesis (H3b): There should be no correlation between exogenous 

revenue and government performance. 

Section 4: The empirical tests 
 
In order to test these general hypotheses, I assume that lower income individuals have an 

especially strong desire for government provision of basic public goods, notably health 

care, because they have a harder time purchasing these goods in the market. Upper 

income individuals, in contrast, do not need—and may not even want—government to 

provide basic public service; but as holders of assets they have a strong desire for the 

protection of property rights.13 Property rights benefit everyone indirectly by promoting 

faster economic growth, but they disproportionately benefit owners of property because 

the more assets an individual owns, the more that individual gains from state enforcement 

of property rights, which assures her that she will be able to garner the returns on 

investment. These assumptions are supported by empirical data from the United States, 

which show that lower income groups systematically prefer higher government spending 

in general and more involvement in health care in particular.14

Dependent variables 

To measure basic public services, I use a combination of outcome and policy output 

indicators that are widely used in the literature: Infant mortality per 1,000 live births 

                                                           
13 Identifying an exact preference profile for different groups across different countries is 
probably impossible since different countries face different challenges. The assumption I make is 
that lower income groups everywhere prefer more state involvement in basic public services, 
while upper income groups prefer more state involvement in the protection of property rights. It is 
certainly possible that these groups desire, receive and pay for other goods besides the ones 
proxied below. Education is not chosen because it is not clear that lower income groups have an 
especially strong desire for the provision of education. The rich are perfectly willing to pay for 
public education when it pays for their children (e.g., Highland Park, Texas), but they do not like 
redistribution across districts. 
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logged (LOGINFANT), Life expectancy (LIFE), DPT immunization (DPT), Measles 

immunization (MEASLES) and Public health spending as a percentage of GDP 

(HEALTH). None of these measures is perfect, but together they provide us with a broad 

sense of the direct and indirect activities that government undertakes to increase the 

quality of life for lower income groups. To measure property rights, I use two indices that 

focus primarily on commercial transactions (as opposed to the general rule of law, which 

might appeal all citizens, not just the wealthy). The first index is the property rights 

measure from the Heritage Foundation’s Annual Survey of Economic Freedom (2003 

available: http://www.heritage.org/research/features/index), which is a benchmark in the 

literature (see, for example, La Porta et. al. 1999; Claessens and Laeven 2002). It is based 

on the following criteria: independent courts; the existence of a commercial code defining 

contracts; the sanctioning of foreign arbitration of commercial disputes; freedom from 

expropriation by government or other actors; procedural expediency; freedom from 

judicial corruption, and legally granted and protected private property. The Survey’s 

original property rights measure ranges from 1 to 5, with 5 indicating no protection of 

property rights. I invert the scales to make higher values “better.” 

The second set of measures is taken from Djankov, La Porta, Lopez-de-Silanes 

and Shleifer’s (2003) survey of judicial formalism in common contract disputes. With the 

help of a host of lawyers from developing countries, Djankov et. al. trace the collection 

process step-by-step for non-payment for checks and rent in 109 countries in order to 

assess how long and costly it is to collect a bad check and evict a tenant for non-payment.  

The number of procedures and the nature of those procedures are then aggregated into 

                                                                                                                                                                                 
14 See, for example, the NES guide to public opinion and electoral behavior. Available: 
http://www.umich.edu/~nes/nesguide/nesguide.htm 
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two separate indices of judicial formalism, one for checks (labeled Formalcheck) and the 

other for eviction (labeled Formalevic). These measures, which are highly correlated, 

are arguably the best indicator of property rights protection because they empirically 

document the price of enforcement for procedures that any holder of wealth could 

regularly confront (i.e., how much money and time must asset holders expend to protect 

their property). Formalism is scaled 1-6, with 6 indicating longer “judicial proceedings, 

less consistency, less honesty, less fairness in judicial systems, and more corruption.”  

Independent variables 

My goal is to measure the tax burden borne by different income groups. The ideal 

measure would be incidence studies of taxation. Good incidence studies exist for some 

time periods and some countries, but there are not enough for my purposes and they lack 

a common methodology, making it difficult to compare them.15 Absent incidence studies, 

the best way to measure the tax burden is via the composition of revenues.  

Based on incidence studies and IMF guidance, I assign taxes to different 

economic groups in society. Taxes on consumption (also referred to as taxes on goods 

and services) are assigned to lower income groups because empirical studies show that 

they are usually regressive (Ebrill et. al. 2001; Lieberman 2002; Fullerton and Metcalf 

2003). “Since the proportion of income that is spent tends to decrease with the level of 

income . . . . any flat tax on consumption—is inherently regressive” (Ebrill et. al. 2001: 

106). Taxes on income, corporate profits and capital gains, in contrast, are assigned to 

                                                           
15 Most incidence studies evaluate either the spending or the revenue side of government accounts, 
but not both simultaneously. The one IMF incidence study that compared both taxes and transfers 
(for the Philippines) found the overall tax and transfer system to be neutral; whereas taxes were 
fairly progressive, spending was moderately regressive, leaving people’s real income virtually 
unchanged (Devarajan and Hossain 1998). The Luxembourg Income Studies (LIS) data offers the 
best cross-national data about tax and expenditures, but the sample is limited to about 17 countries 
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upper income groups because they are typically progressive; income tax rates, for 

example, are usually graduated and lower income groups are sometimes legally 

exempted.16 Other taxes—including property, trade, social security, and payroll taxes—

are not assigned because it is much more difficult to generalize about their incidence 

across time and space.17  

Taxes on goods and services and taxes on income, profits and capital gains were 

the largest components of tax revenue for most governments during the period under 

study, accounting for approximately two-thirds of total tax revenue between 1975 and 

1999, a figure that remained relatively constant throughout the period.18 In order to assess 

whether the exclusion of other specific forms of revenue is problematic, I include the 

other major sources of revenue in some cross-sectional regressions, notable Social 

Security taxes and trade taxes. Even though other specific forms of revenue are excluded 

from the general analysis, they are included in every regression as a residual category—

other revenue (OTHREV)—which includes all revenue except that from REVGS and 

                                                                                                                                                                                 
and it does not include consumption taxes, which are especially important in countries with large 
welfare states. 
16 To take some examples from Latin America: Until recently, the minimum level of taxable income 
in Brazil was more than three times per capita income; in Ecuador, Nicaragua and Guatemala it was 
about ten times per capita income (IDB 1999:185). 
17 In theory, payroll, trade and social security taxes are regressive to the extent that they can be 
passed on to consumers and/or labor. In practice, the extent of pass-on depends heavily on the 
elasticities of each factor. Unfortunately, these elasticities vary considerably from country to 
country and time-period to time-period, making it difficult to make broad generalizations. Empirical 
studies suggest that trade taxes tend to be regressive, while there is no consensus about property 
taxes (Ebrill et. al. 2001; Fullerton and Metcalf 2002). 
18 The correlation between revenue from goods and services and revenue from capital is 
approximately 0.3, depending on the year, suggesting that there is no trade-off between taxing the 
rich and taxing the poor. The correlation between revenue from goods and services and total 
revenue is approximately 0.5 (depending on the year) and the correlation between revenue from 
capital and total revenue is about 0.6. 
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REVCAP.19 I also run identical regressions using only total revenue (TOTALREV), 

rather than the component parts. Comparing the two regressions allows us to ascertain 

whether it is total revenue or one (or more) of the component parts that drives outcomes. 

To measure taxation, I focus on revenue collected, rather than average or marginal 

rates.20 The main reason for this choice is theoretical. Because of tax avoidance and tax 

evasion, rates neither reveal how much money states raise nor how much people actually 

pay. Moreover, rates themselves are endogenous. Governments desire income and should 

have no attachment to rates per se. When setting rates, they will try to calculate the tax 

yield based on the taxpayer’s likely response, including economic behavior and evasion. 

Following convention, revenue is measured as a percentage of GDP, which controls for 

size of the economy and national income. 

Control variables and rival explanations21

For the analysis, I incorporate a variety of control variables, including: per capita income, 

democracy (Polity), ethnolinguistic fractionalization (ELF), inequality (Gini), legal 

origin, land area, population, urban population, trade as a percentage of GDP, aid as a 

percentage of GDP, fuel and mineral exports, regional and income dummies.22 These 

                                                           
19 Property taxes are included in the other revenue category. Because they are tiny relative to GDP 
(about 0.3 percent of GDP in developing countries), changing the assumption about the incidence of 
property taxes has no meaningful impact on the results (calculation made using IMF data from 
1990-99).  
20 One potential limitation is that by focusing on central government revenue and, by extension, 
performance, I am overlooking all of the sub-national action. Unfortunately, sub-national financial 
data are quite limited, making it impossible to include in the analysis, despite the desirability. 
21 For space reasons, the most relevant control variables are listed below; they are explained in more 
detail in the appendix. A complete list of control variables and results is available from the author 
on request. 
22 It should be noted that the results using different measures of the control variables are quite 
similar (i.e., my results are fairly consistent whether I use GDP per capita, the log of GDP per 
capita, or the log of GDP per capita, adjusted for purchasing power parity).   
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variables and their specification are contained in the appendix. Unless otherwise 

mentioned, the data come from the World Bank (2001). 

Case selection and Data Management 

The data cover approximately 100 developed and developing countries from 1975 to 

1999. To obtain as broad a sample as possible, I placed very few restrictions on the 

sample, dropping only polities with less than 1 million people in 1975. This resulted in a 

possible sample of 149 countries, down from the 207 identified by the World Bank. 

Missing observations reduced the data matrix considerably further. To address the 

problem of missing data, I created five cross-sections with five-year averages: 1975-79; 

1980-1984; 1985-89; 1990-94; and 1995-99, hereafter identified by the first year only. 

The use of five-year averages mutes year-to-year inconsistencies in the data and is a 

parsimonious way of dealing with missing values.23 Structuring the data this way resulted 

in different cross-sections in different years, both in terms of the dependent variables and 

the countries involved. Infant mortality and life expectancy are available for five cross-

sections, with an N for each cross-section ranging from 88 to 100, respectively. DPT and 

measles immunization are available for four cross-sections with Ns ranging from 85 to 

100 and 81 to 99. Public health expenditure is available for two cross sections, with an N 

of 91 and 99. The Heritage and formalism data are available for one cross-section, with 

Ns of around 90 and 66 once the revenue data are included.  

Testing 

                                                           
23 I also tried annual observations, 3-year averages and 10-year averages. The use of annual 
observations produced more inconsistent results, but this could be because the N was considerably 
lower, even in “good” years. The use of 3-year and 10-year averages produced similar results to the 
5-year averages, though there were more occasions when nothing was significant at conventional 
levels with the 3-year averages. 
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The tests were conducted using ordinary least squares (OLS) with robust standard errors 

to correct for heteroskedasticity. OLS has a number of virtues, including simplicity of 

use, but there are several issues worth mentioning. First, OLS fails to take full advantage 

of the available information. Panel analysis would be a superior way of analyzing the data 

because it would allow me to analyze changes over time on a country-by-country basis. 

Unfortunately, serial correlation in the dependent variables makes it impossible to 

produce reliable time-series cross-sectional estimates, even using error correction 

methods.24  

The second issue is endogeneity. There are clearly reciprocal relationships 

between some of the right hand side variables—notably property rights and national 

income—that OLS does not correct for. Moreover, there are some theoretical reasons to 

believe that the structure of the tax system is at least partially related to the structure of 

the economy, especially national income (Hinrichs 1966). On the other hand, historical 

institutionalists from Weber to Steinmo (1993) have shown us that that the development 

of each individual country’s tax system is a complex historical process that depends on 

many factors, some of which are idiosyncratic rather than systematic. In point of fact, the 

various revenue variables are not highly correlated with any of the institutional or 

structural variables listed below, including national income. More importantly, the theory 

of the fiscal contract is agnostic about the order of play; either the state or citizens could 

move first.25 From a theoretical standpoint, the essential task is to show positive 

                                                           
24 It is worth noting that panel estimates for infant mortality using panel corrected standard errors 
(PCSE) and a generalized estimating equation (GEE) support the fiscal contract. The caveat is that 
serial correlation has not been eliminated. Table 6 shows those results.  
25 This does not mean that the causal pathway(s) is unimportant. It is just beyond the scope of this 
paper. 

 24



 25

correlations between the revenue and outcome variables, which reveal that groups that 

pay get what they want, while group that do not pay, do not.TP

26
PT  

The final statistical issue is measurement error. The other revenue category 

contains a mix of progressive and regressive taxes, introducing an element of 

measurement error. If the progressive and regressive elements of the other revenue 

category are not systematically related to REVCAP and REVGS, my estimators could be 

inefficient. If the progressive and regressive elements of the other revenue category are 

systematically related to REVCAP and REVGS, my estimators could be inefficient and 

inconsistent. The good news is that there is no a priori reason to think that the regressive 

and progressive elements of the other revenue category are systematically correlated with 

REVCAP and REVGS; indeed, the correlation between other revenue category and 

REVCAP and REVGS is quite small in most years (typically 0.10 or less). The bad news 

is if these variables are systematically correlated, it would be difficult to detect the bias 

and correct for it (Wooldridge 2000).  

The base models for the analysis is as follows:  

Level of public service = α + β B1 B (gni per capita PPP  logged) + β B2 B (democracy index) 

+ β B3B (urban population%) + β B4 B(population logged) + β B5 B (Land area logged) + BB6B 

(Revenue Goods and Services as % of GDP) + β B7B (Revenue Capital as % of GDP) + 

β B8 B(Other Government Revenue as % of GDP) + e. 

Section 5: Results 

The results clearly show that there is a strong relationship between the source of revenue 

and the nature of state output. Regressive taxes are clearly associated with higher human 

                                                           
TP
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PT To address the problem of endogeneity from an econometric standpoint requires instrumental 



development indicators, but not better property rights protection, while progressive taxes 

are clearly associated with better property rights protection, but not higher human 

development indicators. Total revenue is not associated with either better property rights 

protection or higher human development indicators in most cases. In other words, there is 

no evidence that governments tax one set of citizens to provide goods for another set of 

citizens, refuting state capture models; nor is there much evidence that taxes and 

spending are purely random, refuting autonomous models of the state.  

The health care results are shown in Table 2, which provides a summary of the 

base regressions for health care from 1975 to 1995, and Table 3, which shows the 1995 

results for the log of infant mortality in more detail. Table 2 shows the coefficients and 

standard errors of the four revenue variables, their predicted sign vis-à-vis various 

dependent variables, the effects of moving from the lowest to highest level of revenue (if 

significant beyond 90 percent confidence level), the R-squared of the base regressions 

and the N associated with each regression.27 F-tests are shown when REVGS cannot be 

distinguished from the other sources of revenue or the log of GDP at the 90 percent 

confidence level, a problem that arises primarily with measles immunization.  

There are four things worth noting: First, the predictions of the fiscal contract are 

clearly supported, while those the capture and autonomous models are largely falsified. In 

the base regression, for example, taxes from goods and services (REVGS) are positive 

                                                                                                                                                                                 
variables. Unfortunately, it is difficult to find instruments for the sources of revenue that have a 
high explanatory value and are not correlated with each other or the disturbance term. 
27 The theory of the fiscal contract predicts that REVGS should be positively related to public 
goods, while REVCAP should have no effect. There are no predictions for the other revenue and 
total revenue categories since it is difficult to pinpoint their distributional consequences. Since the 
other revenue category contains social security and payroll taxes, my theory would predict that it 
should be associated with labor benefits, such as pensions. Similarly, if the other revenue category 
were regressive, the more likely possibility, it should be positively related to public goods 
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with public goods outcomes in all 25 regressions and are significant at the 90 percent 

confidence interval or better in 23 of them. Taxes from capital (REVCAP), in contrast, 

are never positive and significant in terms of outcomes; they are, in fact, negative in 10 of 

the 25 regressions and significant in five of them. Other revenue (OTHREV) and total 

revenue are inconsistent, at best. They typically have no effect on infant mortality and life 

expectancy; they are sometimes positive and significant with immunizations and health 

expenditure. The most likely reason for the latter is that other revenue contains social 

security, which finances medical expenditures in many parts of the world. Second, the 

results are fairly consistent across cross-sections and dependent variables, especially 

infant mortality, life expectancy and public health spending, which are the predicted sign 

and significant in every cross-section. Third, the R2 is reasonably high in most 

regressions and the revenue variables typically add explanatory power, especially with 

infant mortality and life expectancy, suggesting that the base model captures much of the 

variance.28 Fourth, these results are not very sensitive to changes in the sample. Not only 

do the results hold when any region is dropped, but they are fairly consistent even when 

the sample is split at the midpoint based on level of democracy or income (see Table 3, 

columns 6 and 7).  

   Assuming that Table 2 and Table 3 are fairly self-explanatory, I will just elaborate 

on infant mortality and life expectancy results in Table 2. With the log model for infant 

mortality, which provides the best fit, revenue from good and services is the predicted sign 

(-) and significant beyond the 95 percent confidence level in all five cross-sections, with an 

                                                                                                                                                                                 
outcomes. If it were progressive, we would expect it to be negatively related to public goods 
outcomes. 
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average coefficient of 0.04. REVCAP, in contrast, is never associated with lower infant 

mortality in either model; it is typically positive, but not significant, except with the linear 

model in 1995.29 Other revenue and total revenue are inconsistent; the former is never 

negative and significant and it is positive and significant in 1995; the latter is negative in 

four cross-sections, but it is only negative and significant once (in 1985). In tangible terms, 

this means that governments in two countries, identical in every respect save the tax 

structure, would provide very different levels of services for their citizens. Holding the 

other variables constant at their mean, a country that raised the maximum level of revenue 

from REVGS in 1995 (18 percent of GDP) would have had 36 fewer infant deaths than a 

country that raised the minimum amount (<1 percent of GDP), just over a standard 

deviation (SD=32).30 A similar difference in revenue from REVCAP would have been 

associated with 21.4 more infant deaths since capital was not translated into basic services. 

Figure 4 provides a graphic illustration. It shows the predicted values for the log of infant 

mortality and the actual values from the base regression for 1995. 

The results for life expectancy, public health expenditure and immunization rates 

are similar to the results for infant mortality. For life expectancy, for example, REVGS is 

the predicted sign (+) and significant in all five cross-sections, with an average 

coefficient of 0.33. In 1975, moving from the lowest level of revenue goods and services 

(zero) to the highest level (15) would have increased life expectancy by 5 years, almost 

half a standard deviation. In 1995, moving from the lowest to highest level would have 

                                                                                                                                                                                 
28 The average R-squared for the 10 base regressions with infant mortality and life expectancy is 
approximately 0.8 and the inclusion of the revenue variables raise the adjusted R-squared by as 
much as 0.05. 
29 The 1995 results look a little different than the other cross-sections. Part of the reason is that the 
1995 cross-section contains more countries from Eastern Europe and fewer from Africa. 
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led to an 11-year increase in life expectancy, which is approximately one standard 

deviation in the sample.31 REVCAP, in contrast, is always negative with life expectancy 

and it is significant at conventional levels in two regressions (1975 and 1995). Hence, an 

increase in REVCAP from the lowest to highest level would have been associated with a 

6.7 year decrease in life expectancy in 1975 and a 7 year decrease in 1995. 

Table 4 shows the Heritage Foundation’s property rights measure vis-à-vis the 

sources of revenue and a variety of other controls variables. REVCAP is always the 

predicted sign (positive) and significant at the 90 percent confidence interval or greater (it 

is typically 95-99). The coefficient of approximately 0.05 is modest, but not insubstantial: 

a one standard deviation increase in REVCAP would translate into a 0.23 increase in 

property rights, approximately one-fifth of a standard deviation. REVGS, in contrast, is 

almost always negative and sometimes significant, while other revenue and total revenue 

have no effect.32 The R-squared of roughly 0.65 suggests that the model captures a fair 

amount of the variance. These results are not very sensitive to changes in the sample; 

even when rich countries or any region are dropped from the sample, they hold under 

most conditions.33 Figure 5 provides a graphic illustration. It graphs the actual versus the 

predicted values for the Heritage Property Rights Measure with the base regression in 

1995. 

                                                                                                                                                                                 
30 A one standard deviation increase in revenue from goods and services translates into somewhere 
between one-tenth and one-quarter of a standard deviation decrease in infant mortality in both the 
linear and log models, depending on the year and control variables. 
31 In terms of standard deviations, a one standard deviation increase in revenue from goods and 
services translates into somewhere between one-tenth and one-fifth of a standard deviation increase 
in life expectancy, depending on the year and control variables. 
32 As mentioned previously, total revenue comes from a separate regression using the same 
countries and control variables. 
33 When some regions are dropped (notably the OECD), REVCAP cannot always be distinguished 
from other revenue.  
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The main exception is with the English legal system, which is positively 

correlated with REVCAP, but not REVGS. With the reduced samples, the English legal 

system is significant without the revenue variables and REVCAP is significant without 

the English legal system, but when both are included in the regression neither is 

significant. If the English legal system systematically provides better property rights and 

the fiscal contract model holds, we would expect countries with the English legal system 

to systematically raise more revenue from capital. A test of means shows that this is, in 

fact, the case. Countries with the English legal system raise an average of 8.0 percent of 

GDP from capital, compared to 5.2 percent of GDP for everyone else. The difference is 

roughly two-thirds of a standard deviation in the sample and is statistically significant at 

the 99 percent confidence interval. In short, the English legal system may provide better 

property rights protection, but there is no such thing as a free lunch.  

Tables 5 presents the results with the formalism check measure.34 REVCAP is the 

predicted sign (negative) and significant at the 95 percent confidence level or higher with 

every specification, while REVGS is typically positive and sometimes significant. The 

coefficient on REVCAP is quite substantial (approximately -0.13); a one standard 

deviation in increase in REVCAP would translate into roughly a one-half standard 

deviation decrease in formalism. Other revenue has no effect, while total revenue is 

typically negative, but not significant. The R-squared is approximately 0.4 with checks, 

suggesting that there are omitted variables. As with the Heritage property rights 

measures, these results are fairly robust to changes in the sample.  

                                                           
34 For space reasons, I only present the formalism check results; the results using formalism eviction 
are essentially the same. F-tests show that REVCAP can be distinguished from the other sources of 
revenue and the log of GDP adjusted for purchasing power parity in almost all regressions with both 
measures of formalism.  
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Conclusion 

In this paper, I showed that states operate like a fiscal contract, with groups getting what 

they pay for. Although total revenue typically has no effect on government performance, 

the structure of the tax system clearly does: states that tax the poor translate their money 

into basic public services, but not property rights; states that tax the rich translate their 

money into property rights protection, but not public services. These findings hold across 

democracies and non-democracies, at different levels of national income, and with a 

battery of control variables. They are important because they show that states respond to 

the people that pay for them, severely limiting the amount of real-world redistribution 

that occurs. They suggest that one of the reasons so many poor countries (and, arguably, 

the United States) fail to serve lower income groups is because they do not tax them 

intensely. They also suggest that attempts to cut taxes on the rich in order to spur 

economic growth may be misguided. The protection of property rights, the fundamental 

underpinning of economic growth, rests on a bargain between holders of capital and the 

state, whereby the former turns over some their money to the latter in return for policies 

that allow them to make more money. In short, neither the poor nor the rich can have 

their cake and eat it too. Like it or not, getting services means paying for them.
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 Table 1A: Correlation Matrix—All years  
 REVGS  REVCAP  OTHREV

WB  
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REVGS  1                
 885 1               
 2 074 1               

               
              
             

            
          

        
        
        

             
              

                

       

 
 

 
 

 
 

 
 
 

 
 

REVCAP 0.2
OTHREV 0.1 22 -0.0  
TOTALREV 0.5893 0.5386 0.7592 1
LOGPPP 0.2221 0.5017 0.2741 0.4983 1
POLITY 0.3097 0.446 -0.0184 0.2975 0.4573 1
LOGLAND -0.3336 -0.0868 -0.3203  -0.3928  -0.1728 0.0032 1
POPURB 0.0928 0.2923 0.2274 0.325 0.7119 0.2693 -0.1694 1
MORTINF  -0.3709 -0.2811  -0.1572  -0.3745  -0.7783  -0.3692  0.3016 -0.5735  1
HEXPUB 0.544 0.4333 0.3291 0.629 0.6839 0.483 -0.0475  0.4479 -0.5952  1
IMMMEA 

 
0.1464 -0.2368 0.037 -0.0215

 
  0.1969 -0.0224

 
  -0.0839 0.1929 -0.4713 0.1121 1

IMMDPT 
 

0.3137 -0.0093
 

0.1998 0.2571 0.3892 0.057 -0.1878 0.1277 -0.6084 0.2902 0.7502 1
LIFEEX 0.2915 0.2353 0.0469 0.2457 0.7211 0.3268 -0.2602 0.5553 -0.8676 0.5184 0.4037 0.5456 1
HERITAGEPR 0.0789 0.5057 0.1689 0.3709 0.7576 0.3908 -0.1853 0.5958 -0.4779 0.4102 0.0051 0.2056 0.4815 1
FORMALCHECK  

 
-0.0156  

 
-0.5806  0.0281 -0.2385  

 
-0.3139  -0.0883  

 
0.0258 -0.1082  0.1415 -0.1616  0.1259  '-0.0236  -0.1075 -0.3808 1  

FORMALEVIC 0.0322 -0.4335 0.0911 -0.1114 -0.2726 0.0619 0.0494 -0.0907 0.1781 -0.1661 0.0212 -0.0944 -0.1453 -0.3318 0.8218 1
Table 1B: Summary Statistics—All years 

    Observations
 

Mean Std. Dev. Min Max 
REVGS 486 5.983639 4.020821 0 20.09417
REVCAP 485 6.192211 4.852938 0 30.4665
OTHREV 484 11.52454 8.256687 0.2056272 74.91921
TOTALREV 487 23.71783 11.31393 0.2056272 76.96106
MORTINF 736 59.66251 47.93717 3.68 246.6
LIFE 738 62.26299 11.35982 33.03902 80.26249
MEASLES 544 65.80659 25.84831 1 100
DPT 575 66.85359 27.1816 0.8 100
HEALTHPUB 276 3.167271 1.992632 0.325 9.5
HERITAGEPR 142 2.127465 1.166199 0 4
FORMALCHECK 90 3.718889 1.026017 1.58 6.01
FORMALEVIC 88 3.780341 0.9339441 1.25 5.92



Table 2: Sources of Revenue and Public Health Summary Table (page 1 of 3) 
 Dependent 

variable 
Revenue 

from 
Goods and 

Services 
(SE) 

Predicte
d Sign 

for fiscal 
contract 

Effect of 
moving 

from 
lowest to 
highest

Revenue 
from 

Capital 
(SE) 

Predicted 
Sign 

Effect of 
moving 

from 
lowest to 
highest

Revenue 
from other 

sources 
(SE) 

No 
predict

ion 

Effect of 
moving 

from 
lowest to 
highest 

Total 
Revenue1

(SE) 

No 
predi
ction

Effect of 
moving 

from 
lowest to 
highest

N R-squared

Infant 
Mortality 
(log) 

              

1975 -0.041*** - 0.62 0.005 No effect/  -0.002       -0.004 89 0.8372
 (0.014)   (0.010) positive       (0.007) (0.006)  

1980 -0.036*** - 0.72 0.001 "        -0.003 -0.006 92 0.8498
 (0.011)   (0.010)    (0.005)      (0.005)  

1985 -0.028** - 0.50 -0.010 "        -0.002 -0.009* 88 0.8608
 (0.012)   (0.010)        (0.006) (0.005)  

1990 -0.044*** - 0.66 0.004 "        0.004 -0.007 100 0.8756
 (0.011)   (0.008)        (0.006) (0.005)  

1995 -0.054*** - 0.98 0.014 "        0.008 -0.002 92 0.8665
 (0.010)         (0.010)  (0.007) (0.007)  

Infant 
Mortality 
(linear) 

             

1975 -1.631** -  -24.6 0.330 No effect/        -0.117 -0.166   89 0.7715
 (0.662)            (0.564) positive (0.388) (0.298)

1980 -1.272** - -25.4           -0.027 " -0.158 -0.272 92 0.7865
 (0.517)             (0.509)  (0.250) (0.236)

1985 -0.912* - -16.3           -0.193 " -0.256 -0.364* -18.2 88 0.8043
 (0.488)             (0.466)  (0.225) (0.198)

1990 -1.530*** - -23.2           0.350 " -0.022 -0.259 100 0.7730
 (0.481)             (0.380)  (0.300) (0.223)

1995 -1.992*** - -36.0          1.025** " 21.4 0.470* 18.5 0.142 92 0.7497
 (0.434)              (0.401) (0.244) (0.249)

1Total revenue comes from a separate regression using the same countries. 
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Table 2: Sources of Revenue and Public Health Summary Table (page 2 of 3) 
Dependent 

variable 
Revenue 

from 
Goods and 

Services 
(SE) 

Predicted 
Sign for 

fiscal 
contract 

Effect 
of 

moving 
from 

lowest 
to 

highest

Revenue 
from 

Capital 
(SE) 

Predicted 
Sign 

Effect 
of 

moving 
from 

lowest 
to 

highest

Revenue 
from 
other 

sources 
(SE) 

No 
predict

ion 

Effect 
of 

moving 
from 

lowest 
to 

highest 

Total 
Revenue

(SE) 

No 
predict

ion 

Effect 
of 

moving 
from 

lowest 
to 

highest

N R-
squared

Life                   
1975 0.404***            + 6.1 -0.270* No effect/ -8.2 0.049 0.020 88 0.8577

 (0.128)            (0.136) negative (0.061) (0.048)
1980 0.291***             + 5.82 -0.150 " 0.032 0.024 92 0.8505

 (0.099)              (0.110) (0.041) (0.039)
198535 0.279***             + 5.0 -0.149 " 0.076* 3.7 0.057 88 0.8580

 (0.101)              (0.105) (0.044) (0.041)
1990 0.281**             + 4.3 -0.129 " -0.004 0.022 100 0.8007

 (0.120)              (0.107) (0.074) (0.055)
1995 0.410***            + 7.4 -0.350* " -7.3 -0.202** -8.0 -0.124 92 0.7238

 (0.145)            (0.177)  (0.097)  (0.079)
Measles                   

1980 0.733            + 0.068 No effect/ 0.689** 51.6 0.563** 37.2 81 0.3648
 (0.826)            (0.567) negative (0.289) (0.221)

198536 0.851**          + 17.0 -0.056 " 0.561*** 27.0 0.458*** 24.7 88 0.4995
 (0.407)            (0.398) (0.175)  (0.161)  

199037 0.770**             + 13.7 -0.325 " 0.292 0.229 99 0.3497
 (0.381)              (0.317) (0.215) (0.175)

199538 1.296***           + 22.3 -1.088*** " -22.6 -0.130 -0.078 91 0.4299
 (0.309)             (0.260)  (0.151) (0.148)

 
                                                           
35 F-tests: Revenue from goods & services=Revenue from capital=0.31; Revenue from goods & services=Other revenue=0.19. 
36 F-tests: Revenue from goods & services=Revenue from capital=0.54; Revenue from goods & services=Other revenue=0.95. 
37 F-tests: Revenue from goods & services=Revenue from capital=0.15; Revenue from goods & services=Other revenue=0.50. 
38 F-tests: Revenue from goods & services=Other revenue=0.31. 
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Table 2: Sources of Revenue and Public Health Summary Table (page 3 of 3) 
Dependent 

variable 
Revenue 

from 
Goods and 

Services 
(SE) 

Predicted 
Sign for 

fiscal 
contract 

Effect 
of 

moving 
from 

lowest 
to 

highest

Revenue 
from 

Capital 
(SE) 

Predicted 
Sign 

Effect 
of 

moving 
from 

lowest 
to 

highest

Revenue 
from 
other 

sources 
(SE) 

No 
predict

ion 

Effect 
of 

moving 
from 

lowest 
to 

highest 

Total 
Revenue

(SE) 

No 
predict

ion 

Effect 
of 

moving 
from 

lowest 
to 

highest

N R-
square

d 

DPT                   
198039 1.773***        + 35.4 -0.151 No effect/ 0.674*** 50.5 0.629*** 41.6 85 0.5793

 (0.630)            (0.413) negative (0.232) (0.198)
198540 0.661        + 0.116 " 0.711*** 34.3 0.549*** 42.2 88 0.6009

 (0.411)              (0.350) (0.160) (0.135)
1990 0.780**            + 11.8 -0.063 " 0.296 0.319** 17.3 100 0.4877

 (0.333)              (0.274) (0.204) (0.151)
1995 1.350***          + 24.4 -0.898*** " -18.8 -0.003 0.047 91 0.4892

 (0.303)             (0.233)  (0.156) (0.145)
Health41                   

1990 0.191***         + 2.89 0.020 No effect/ 0.059** 1.85 0.077*** 3.68 99 0.6200
 (0.061)          (0.037) negative (0.024)  (0.020)  

199542 0.233***         + 4.22 -0.000 " 0.064*** 2.52 0.080*** 3.85 91 0.6639
 (0.053)              (0.029) (0.020) (0.021)

Robust standard errors in parentheses 
*significant at 10%; **significant at 5%; significant at 1%. 

                                                           
39 F-tests: Revenue from goods & services=GDPPC (log) PPP=0.14. 
40 F-tests: Revenue from goods & services=Revenue from capital=0.36; Revenue from goods & services=Other revenue=0.91. 
41 Note: Total revenue and other revenue include social security taxes, the primary source of funding for health care in many countries. 
42 F-tests: Revenue from goods & services=GDPPC (log) PPP=0.27. 
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Table 3: Infant mortality (log), 1995 
 Predicted 

Sign 
Column 1 Column 2 Column 3 Column 4 Column 5 

Column 6 
Bottom 
Half2

Column 7 
Top Half 3

REVENUE GOODS - -0.053*** -0.054*** -0.049*** -0.035** -0.039** -0.059** - 0.048***
&SERVICES  (0.009) (0.010) (0.013) (0.017) (0.016) (0.023)     (0.016) 
REVENUE  No effect/ 0.014 0.014 0.014 0.020** 0.017* 0.021    0.008 
CAPITAL + (0.010) (0.010) (0.010) (0.010) (0.010) (0.013) (0.019) 
OTHER   0.008 0.008 0.009 0.013** 0.012** 0.018 -0.006 
REVENUE  (0.007) (0.007) (0.007) (0.005) (0.006) (0.010) (0.010) 
TOTAL   -0.003 -0.002 0.001 0.008 0.008 0.012 -0.016** 
REVENUE1  (0.007) (0.007) (0.007) (0.007) (0.007) (0.010) (0.007) 
GDPPC (LOG)  -0.827*** -0.840*** -0.809*** -0.881*** -0.804*** -0.644*** -1.024*** 
PPP  (0.064) (0.068) (0.077) (0.091) (0.100) (0.118) (0.106) 
URBAN  -0.001 -0.001 -0.002 -0.002 -0.003 -0.003 0.000 
POPULATION  (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.006) 
POPULATION  -0.006 -0.003 0.004 0.047 0.065 -0.001 0.055 
(LOG)  (0.036) (0.036) (0.038) (0.038) (0.042) (0.046) (0.061) 
LAND AREA  0.060* 0.058* 0.054 0.034 0.025 0.061    0.015 
(LOG)  (0.031) (0.032) (0.033) (0.032) (0.031) (0.059) (0.045) 
POLITY   0.004 0.002 0.006 -0.001 0.008 -0.003 
   (0.007) (0.007) (0.009) (0.008) (0.009) (0.017) 
ELF    0.249  -0.007   
    (0.207)  (0.197)   
GINI     0.021*** 0.023***   
     (0.006) (0.005)   
AIDGDP      -0.018***   
      (0.006)   
CONSTANT  9.784*** 9.803*** 9.392*** 8.645*** 8.118*** 8.172*** 11.364*** 
  (0.572) (0.601) (0.735) (0.912) (1.048) (0.999) (1.160) 
OBSERVATIONS  93 92 90 71 70 46 46 
R-SQUARED  0.8662 0.8665 0.8704 0.9043 0.9242 0.7250 0.7293 
Robust standard errors in parentheses.  
* significant at 90%; ** significant at 95%; ***significant at 99%. 
1Total revenue comes from a separate regression. 
2Bottom half of sample based on GDPPC, PPP adjusted. 
3Top half of sample based on GDPPC, PPP adjusted. 
       
 



Figure 4: Actual vs. Predicted values for the log of infant mortality, 1995. 
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Table 4: Heritage Property Rights Measure (1995) 

 
Predicted 

Sign Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
No English2

LAND AREA  -0.073** -0.085** -0.068* -0.067* -0.063* -0.071 -0.006 
(LOGGED)  (0.034) (0.035) (0.038) (0.040) (0.038) (0.044) (0.086) 
GDPPC  0.703*** 0.588*** 0.513*** 0.515*** 0.502*** 0.465* 0.583*** 
(LOG, PPP)  (0.118) (0.127) (0.144) (0.149) (0.140) (0.236) (0.165) 
URBAN  0.004 0.006 0.008 0.008 0.010* 0.008 0.016** 
POP  (0.005) (0.005) (0.006) (0.006) (0.006) (0.008) (0.007) 
REVENUE -/ -0.030 -0.044** -0.049** -0.049* -0.038 -0.006 -0.054* 
G&S No effect (0.019) (0.020) (0.023) (0.025) (0.025) (0.036) (0.027) 
REVENUE + 0.042** 0.036** 0.050*** 0.050*** 0.036* 0.062** 0.044** 
CAPITAL  (0.017) (0.015) (0.018) (0.017) (0.022) (0.023) (0.018) 
OTHER  -0.010 -0.009 -0.000 -0.000 0.002 -0.026 0.001 
REVENUE  (0.010) (0.010) (0.013) (0.013) (0.013) (0.016) (0.014) 
TOTAL  -0.003 -0.006 -0.002 -0.002 -0.001 -0.001 -0.001 
REVENUE1  (0.007) (0.008) (0.010) (0.010) (0.009) (0.014) (0.011) 
POLITY   0.035** 0.025* 0.025* 0.023 0.016 0.012 
   (0.014) (0.014) (0.014) (0.014) (0.017) (0.020) 
FUEL    -0.008* -0.008* -0.008* -0.012** -0.008* 
EXPORTS    (0.005) (0.005) (0.005) (0.006) (0.004) 
AFRICA     0.024    
     (0.276)    
ENGLISH      0.311   
      (0.231)   
ELF       0.110  
       (0.396)  
GINI       -0.001  
       (0.012)  
AIDGDP       0.002  
       (0.015)  
CONSTANT  -2.880*** -2.280** -1.820 -1.852 -1.963 -1.428 -1.926 
  (0.902) (0.922) (1.186) (1.322) (1.210) (2.190) (1.187) 
OBSERVATIONS  92 91 83 83 83 65 63 
R-SQUARED  0.6348 0.6642 0.6604 0.6605 0.6717 0.6451 0.6796 

        Robust standard errors in parentheses.  
        * significant at 90%; ** significant at 95%; ***significant at 99%. 

1Total revenue comes from a separate regression.             
2Includes all countries except those with the English legal system. 
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Figure 5: Actual vs. Predicted values for Heritage PR, 1995. 
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Table 5: Formal check (1995) 
 Predicted 

Sign 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 8 

LOGLAND  0.020 0.017 -0.011 -0.007 -0.040 -0.013 0.017 
  (0.061) (0.062) (0.067) (0.068) (0.059) (0.068) (0.075) 

LOGPPP  -0.290* -0.375** -0.427** -0.485** -0.404** -0.513*** -0.717*** 
  (0.163) (0.183) (0.184) (0.201) (0.173) (0.189) (0.238) 

POPURB  0.011 0.011 0.011 0.010 0.004 0.012* 0.017** 
  (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 

REVENUE +/ no 0.048** 0.040* 0.050* 0.048* 0.004 0.030 0.081* 
G&S Effect (0.022) (0.024) (0.027) (0.027) (0.028) (0.026) (0.043) 
REVENUE - -0.128*** -0.134*** -0.142*** -0.128*** -0.083*** -0.134*** -0.135*** 
CAPITAL  (0.022) (0.022) (0.026) (0.031) (0.029) (0.026) (0.029) 
OTHER  0.004 0.007 -0.006 -0.003 -0.018 -0.005 -0.017 
REVENUE  (0.013) (0.012) (0.018) (0.018) (0.016) (0.018) (0.020) 
TOTAL  -0.014 -0.015 -0.018 -0.008 -0.027** -0.024 -0.021 
REVENUE1  (0.011) (0.011) (0.015) (0.014) (0.011) (0.015) (0.016) 
POLITY   0.035* 0.037 0.032 0.040* 0.039 0.043 

   (0.018) (0.024) (0.025) (0.021) (0.024) (0.030) 
FUELEXP   0.004 0.004 0.007 0.005 0.009 

   (0.008) (0.008) (0.007) (0.008) (0.007) 
AFRICA   -0.495   

   (0.410)   
ENGLISH    -1.048***  

    (0.254)  
ELF   -0.575 -0.480 

   (0.365) (0.420) 
GINI    -0.010 

    (0.013) 
AIDGDP    0.048* 

    (0.024) 
CONSTANT  5.713*** 6.084*** 6.894*** 7.452*** 7.897*** 7.974*** 8.686*** 

  (1.439) (1.667) (1.637) (1.831) (1.518) (1.641) (1.889) 
N  71 70 66 66 65 64 55 
R-SQ.  0.4021 0.4213 0.4731 0.4818 0.5876 0.4792 0.5659 
Robust standard errors in parentheses.  
* significant at 90%; ** significant at 95%; ***significant at 99%. 
1Total revenue comes from a separate regression. 
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Table 6: Infant Mortality, Democracy and Revenue 
 OLS MODEL GEE MODEL OLS MODEL GEE 
 PCSE FE (AR1) PCSE FE (AR1) 

LAGINFANT 0.744*** 0.739***  
 (0.052) (0.054)  
POPULATION -3.955 -47.255*** -3.571 -5.243*** 
(LOG) (4.559) (7.298) (4.808) (1.699) 
URBAN -0.025 -0.473 -0.009 -0.877*** 
POPULATION (0.106) (0.352) (0.109) (0.124) 
PER CAPITA 0.720 -6.181*** 0.883 -14.214*** 
GDP (LOG) PPP (0.905) (2.004) (0.929) (2.008) 
POLITY -0.176** -0.210 -0.199** -0.343*** 
 (0.079) (0.140) (0.086) (0.117) 
TOTAL REVENUE -0.073 0.160  
 (0.049) (0.123)  
REVENUE CAPITAL -0.031 0.252 
 (0.107) (0.170) 
REVENUE GOODS -0.404* -0.925*** 
& SERVICES (0.224) (0.269) 
OTHER REVENUE -0.055 0.063 
 (0.055) (0.143) 
CONSTANT 85.407 1,083.3*** 46.240 307.352*** 
 (95.312) (146.286) (68.780) (28.075) 
OBSERVATIONS 376 441 374 442 
GROUPS 121 109 121 110 
R-SQUARED 0.9914 0.9914  

      Robust standard errors in parentheses 
     * significant at 10%; ** significant at 5%; *** significant at 1% 
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Appendix 1: Variable Definitions43

Independent Variables 
TOTAL REVENUE: Current Central Government Revenue as a percentage of GDP. Current 
revenue includes all revenue to the central government from taxes and nonrepayable receipts (other 
than grants).  
 
REVENUE GOODS AND SERVICES: Taxes on goods and services as a percentage of GDP. Taxes 
on goods and services include general sales and turnover or value added taxes, selected excises on 
goods, selective taxes on services, taxes on the use of goods or property, and profits of fiscal 
monopolies.  
 
REVENUE CAPITAL: Taxes on income, profits and capital gains as a percentage of GDP. Taxes 
on income, profits, and capital gains are levied on the actual or presumptive net income of 
individuals, on the profits of enterprises, and on capital gains, whether realized on land, securities, 
or other assets.  
 
OTHER REVENUE: Includes employer payroll or labor taxes, property taxes, import and export 
taxes, taxes not allocable to other categories and non-tax revenues.  
 
Dependent Variables 
INFANT MORTALITY: Infant mortality rate is the number of infants dying before reaching one 
year of age, per 1,000 live births in a given year. 
 
DPT IMMUNIZATIONS: Percent of one year olds vaccinated against DPT.  
 
MEASLES IMMUNIZATIONS: Percent of one year olds vaccinated against measles.  
 
LIFE EXPECTANCY: Life expectancy at birth indicates the number of years a newborn infant 
would live if prevailing patterns of mortality at the time of its birth were to stay the same 
throughout its life. 
 
PUBLIC HEALTH EXPENDITURES: Health expenditure, public as a percent of GDP. Public 
health expenditure consists of recurrent and capital spending from government (central and local) 
budgets, external borrowings and grants (including donations from international agencies and 
nongovernmental organizations), and social (or compulsory) health insurance funds. 
 
HERITAGE PROPERTY RIGHTS. The index is based on the existence of independent courts; the 
existence of a commercial code defining contracts; the sanctioning of foreign arbitration of 
commercial disputes; freedom from expropriation by government or other actors; procedural 
expediency; freedom from judicial corruption, and legally granted and protected private property.  
 
FORMAL CHECK and FORMAL EVICTION: Formal check and formal eviction are based on the 
number of procedures that must be taken in order to collect a bad check or evict a tenant for non-
payment.  
 
Control Variables 
POLITY: To control for the effects of democracy, I use the POLITY IV dataset (Montgomery, 
Jagger and Gurr 2000), which produces a quantitative measure of democracy for every country 
                                                           
43 Unless otherwise mentioned, all data come from the World Bank CD-Rom 2001. 
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every year. The composite index is based on the degree of political competition, the extent of 
political participation and the magnitude of the constraints on the executive. Following the 
convention in political science, I transform the POLITY scale into a 21-point linear scale ranging 
from least democratic (0) to most democratic (20).44

 
ETHNOLINGUISTIC FRACTIONALIZATION (ELF). To control for diversity, I use Roeder’s 
index of diversity (2001), which measures the probability that any two randomly chosen 
individuals will not belong to the same group (available: http//:weber.ucsd.edu\~proeder\elf.htm). 
If everyone belonged to the same group, ELF would equal 0; if everyone belonged to a different 
group, ELF would equal 1. The data is for 1985. 
   
INEQUALITY (GINI). The measure of inequality is the Gini coefficient, taken from the World 
Bank’s high quality dataset, compiled by Deininger and Squire (1996). The Deininger and Squire 
data are for the late 1980s and early 1990s, but based on the presumption that Gini changes very 
slowly, I used the same Gini figure for every cross-section.  
 
LEGAL ORIGIN. Since different legal systems have been shown to have an independent affect 
on property rights enforcement, I create dummy variables for the world’s major legal systems (La 
Porta et. al. 1999). The dummy variables are German, French, Scandinavia, English and 
Socialist, which are coded based on the World Bank’s classification scheme and supplemented 
with data from the CIA World Factbook (2002). 
 
PER CAPITA INCOME (LOGGED): Per capita gross national income adjusted for purchasing 
power parity (PPP). Data are in current international dollars. Assuming diminishing marginal 
returns, the variable is logged. 
 
TOTAL POPULATION (LOGGED): Total population is based on the de facto definition of 
population, which counts all residents regardless of legal status or citizenship—except for refugees. 
 
URBAN POPULATION: The share of the total population living in urban areas, as defined in each 
country. 
 
LAND AREA (LOGGED): Land area (in hectares) is a country’s total area, excluding area under 
inland water bodies, national claims to continental shelf, and exclusive economic zones. 
  
TRADEGDP: Trade is the sum of exports and imports of goods and services measured as a share of 
gross domestic product. 
 
FOREIGN AID: Aid is measured as a percentage of GDP.  
 
FUEL AND MINERAL EXPORTS: Fuel and mineral exports are measured as a percentage of total 
exports.  
 
REGIONAL AND INCOME VARIABLES. Based on World Bank classification scheme, I create 
the following dummy variables: East Asia and the Pacific (ESPAC), Eastern Europe and Central 
Asia (EEURO), Sub-Saharan Africa (AFRICA), Middle East and North Africa (MENA), Latin 
America (LATIN), and OECD.  

                                                           
44 I also convert the Polity index into a series of dummy variables, using different cut-points for 
democracy and non-democracy.  
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