
Journal of Public Economics 24 (1984) 67-87. North-Holland 

A POSITIVE MODEL OF TAX STRUCTURE 

Walter HETTICH 

Carleton University, Ottawa, Ontario KlS 5B6 Canada 

Stanley WINER* 

Carleton University, Ottawa, Ontario KlS 586, Canada 

Received September 1982, revised version received June 1983 

The model of tax structure developed in this paper is one in which the composition of revenues 
and the structure of specific taxes arise ‘naturally’ as the result of self-interested political 
behavior. It is assumed that political agents choose tax structure so as to minimize the political 
costs (or expected net loss in votes) associated with raising a budget of given size. Several 
hypotheses concerning the nature of political cost functions are developed and applied to an 
explanation of the differences among U.S. states in their reliance on income taxation. The 
empirical application emphasizes differences in political constraints across jurisdictions in the 
belief that much can be learned about the choice of policy instruments by studying structural 
adjustments in response to varying constraints. The paper discusses how the proposed approach 
differs from or is consistent with that adopted by other authors, and how the estimating 
equation relates to other empirical research in the literature. 

1. Introduction 

The purpose of this paper is to develop and test a model in which the 
structure of the tax system arises endogenously as the result of constrained 
maximizing behavior by political agents. 

The term ‘tax structure’ covers two separate aspects of the fiscal system of 
a political jurisdiction. It describes the composition or pattern of public 
revenues, i.e. the division of such revenues among different tax sources. In 
addition, it refers to structural features of particular taxes such as, for 
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example, the definition of the bases, the extent and nature of deductions and 
exemptions and the schedules of tax rates. While the model to be developed 
considers both aspects of tax structure, the analysis in this paper focuses 
mainly on the composition of revenues. 

There have been very few attempts in the literature to explain the pattern 
of revenues. One hypothesis, suggested more than a decade ago, links the 
relative importance of particular taxes to the stage of economic development. 
Musgrave (1969) has argued that countries at an early stage of development 
will emphasize indirect taxation since sales taxes, export taxes, and the like 
are collected more easily and provide fewer enforcement problems than direct 
levies in the initial phase of industrialization, The latter require well- 
established systems of record-keeping and are likely to appear at a later time. 

While there is some evidence in support of the proposed link, the 
hypothesis fails to account for much that should be explained. For example, 
it throws no light on differences in the composition of revenues among 
governmental units in an industrial society. One should also note that the 
hypothesis emphasizes differences in the costs of collection, implying that 
governments attempt to minimize such costs. But difficulties or costs 
associated with the collection of taxes are merely one of the constraints faced 
by governments that pursue political aims.’ 

Empirical research on the public sector that is consistent with rational 
choices by self-interested political agents has focused mainly on aggregates 
and has been limited almost exclusively to the expenditure side. The revenue 
side is usually incorporated only indirectly through the decisive voter’s 
budget constraint, which contains his tax share, and by the restriction that 
tax shares over all voters sum to unity.* An exception is the work by 
Pommerehne and Schneider (1982) who attempt to explain changes in the 
pattern of taxation, but who use an approach that differs in a fundamental 
respect from the one adopted here. Pommerehne and Schneider assume that 

political agents have well-defined preferences for particular policy 
instruments, reflecting ideological or redistributive goals. A change in 
government thus leads to a change in the use of instruments, since politicians 
of different parties have differing ideological preferences for any given tax 
source or type of expenditure. In contrast, the approach developed in this 
paper begins by specifying a general objective applying to all agents, 
regardless of political affiliation. In our analysis, changes in the composition 
of revenues result directly from responses by public decision-makers to 
changes in the political constraints with which they are faced. 

The basic model is presented in section 2 and is then applied to explain 

‘See Kau and Rubin (1981) for an interesting attempt to base an empirical explanation of the 
aggregate growth of government in the United States on reductions in administration costs. 

‘See, for example, the median voter literature reviewed by Romer and Rosenthal (1979), and 
in particular the work by Borcherding and Deacon (1972) and Bergstrom and Goodman (1973). 
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the variation in the share of income taxation among states in the United 

States. The estimating equation is constructed in section 3 and the results are 
presented in section 4. Conclusions and suggestions for future research follow 

in a final section. 

2. A model of tax structure 

The argument developed in the rest of the paper derives from a central 
proposition about political behavior. We assume that governments attempt 
to minimize the political costs of raising a given amount of revenues. The 
political costs of any policy or set of policies can be thought of as the 
expected net loss in votes that will result in the next election. The assumed 
objective, i.e. minimization of the political costs of a given budget, is 
consistent with political behavior in other models of fiscal structure such as 
the ‘Leviathan’ model proposed by Brennan and Buchanan (1982). Our 
approach is also consistent with Peltzman’s work [Peltzman (1976)] on the 
choice of governing instruments and other similar models imputing vote 
maximizing behavior to political agents. 

Minimization of political costs is, of course, only a necessary condition for 
the choice of a politically optimal fiscal structure; it is not sufficient. In a 
more general model, benefit and revenue structures would presumably be 
determined simultaneously so as to maximize net political benefits. However, 
models which attempt to deal with both the expenditure and the revenue 
sides of public budgets are very difficult to construct, especially if one insists 
that policy instruments should not enter directly into the objective functions 
of political agents. In this paper we follow the literature on public 
expenditures referred to in the introduction in adopting a more limited, but 
empirically more tractable research strategy that focuses on only one side of 
the budget. In addition, we will emphasize one aspect of tax structure, 
namely the composition of revenues. 

For illustrative purposes, the proposed model can be written in 
following manner: 

min C(R,/R,...,R,/R,X) 
W;IN 

subject to 

iilR,iR=l, (2) 

where C is the total political cost of raising total revenue R from n tax 
sources (including possibly debt finance and money creation), R,/R are the 

the 

(1) 
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tax shares or policy instruments to be chosen, and X is a vector of 
exogenous determinants of political costs including factors such as the size of 
potential tax bases, the costs of organizing opposition to taxation, and the 
scale (R) of the public sector. The specification of the components of X and 
the effect of changes in X on the cost-minimizing tax structure will be 
discussed at length below. A more complete model of tax structure than (1) 
and (2) would also include the structure of each specific tax, but that more 
complicated model will not be developed explicitly in this paper. 

In order to minimize political costs the government must adjust the 
composition of revenues (and in the more complete model, the structure of 
individual taxes) until the marginal political cost of raising an additional 
dollar is equal for all tax sources. For two tax sources, this equilibrium is 
illustrated in fig. 1 which has been drawn on the assumption that total cost 
C in (1) is additively separable in Ri and R. This formulation reflects a polar 
case in which marginal political costs are independent across revenue sources 
because each tax is born by a different group of essentially unrelated 
taxpayers. The assumption of separability, reqyired to draw the marginal 
political cost functions for tax sources A and B in fig. 1, is relaxed later in 

the empirical application. 
Fixed costs associated with the introduction of a new tax are not shown in 

fig. 1. Initial or fixed political costs may be high if adoption of new taxes 
provides political opponents with a readily identifiable issue and a new 
initiative to attack the established government.3 A new tax may also create 

Marginal 
Political 
Cost 

Fig. 1 

3An interesting case in point is the continuing debate in Connecticut about whether to 
introduce an income tax that includes employment income in the tax base. See for example, ‘A 
Connecticut Income Tax is Scary ~ Especially to Politicians’, New York Times, 8 February 
1981. 
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uncertainty about future tax liabilities among voters and may be perceived as 
weakening spending restraints on the government. Fixed costs associated 
with the introduction of new taxes explain why we observe jurisdictions 
where not all major tax sources are in use. They also imply that an increase 
in the scale of the public sector can lead to discontinuous changes in tax 
structure when the costs of increasing reliance on existing taxes are 
sufficiently large relative to the fixed costs of introducing new ones. While the 
adoption of new taxes is an interesting topic in its own right, we confine 
ourselves in this paper to the analysis of tax systems in which changes 
in the size of the public sector do not induce the introduction of major new 
taxes or the disappearance of old ones, and where relatively small 
adjustments in the composition of revenue will be the rule. 

Determinants of political costs and their influence on tax structure 

Political costs cannot be measured directly at this time. As a result, it is 
not possible to estimate a political cost function C and then solve (1) and (2) 
directly in order to generate predictions about tax structure. We can, 
however, identify factors that influence political costs associated with 
taxation and predict the government’s actions in response to changes in these 
factors. That is to say, with respect to the reduced-form solution to (1) and 

(2)? 

(Ri lR)* =ri (x)3 i=l ,...,n-1 (3) 

where the asterisk indicates politically optimal values, it is possible to 
identify elements of the vector X and to predict the sign of reduced-form 
coefficients. We proceed by stating live hypotheses concerning the most 
relevant of such elements and their influence on the politically optimal tax 
structure. Some of these factors have been discussed before in the literature, 
although in a somewhat different context, but others have received only scant 
attention so far. 

To begin, we propose the following hypothesis: 

Hl. Opposition to the use of a tax depends on effective (rather than 
nominal) tax-prices. The government will use available opportunities to lower 
the effective tax-prices of voters most likely to offer political opposition. 

One method of lowering the effective tax-price of public services is to shift 
the burden of taxation to other jurisdictions. This may occur through 
geographic shifting based on movement of taxed goods or factors to other 
areas.4 In addition, taxes can be passed on to higher levels of government 
which have offset provisions in their revenue systems. 

‘%ee, for example, McLure (1967), Hogan and Shelton (1973), or Sjoquist (1981). 
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In the more complete model in which the structure of specific taxes is 
endogenous the government will furthermore adjust effective tax-prices 
within its borders. Exemptions, deductions, credits, and variations in the 
definition of the taxable base can be employed (subject to a revenue 
constraint) so as to lower the impact of a tax on groups of voters most likely 
to offer effective opposition.5 In addition, rate schedules can be adjusted or 
redrawn to achieve the same purpose. One may note that resources given up 
by taxpayers in order to comply with a tax, such as the time used to fill out 
forms and to keep records, are part of the effective tax-price and will be 
taken into account by the government. 

A second group of determinants influencing political costs as seen by the 
government relates to the costs of organizing opposition to a tax by those on 
whom it will fall. We propose the hypothesis: 

H2. The more revenue that is raised per dollar of potential tax base with a 
particular tax, the more political opposition (in total and at the margin) 
there will be to that tax. 

The term ‘potential tax base’ denotes the base gross of exemptions and 
deductions, e.g. in the case of a general sales tax, total expenditure on 
consumption. Increases in revenue collection per dollar of potential base 
imply a larger effective burden for those who bear the tax. As this burden 
rises, it becomes rational for taxpayers to use resources in organizing 
opposition and in trying to shift some of the burden to other groups6 
Because of fixed costs of organization, opposition both in total and at the 
margin is likely to be small at low rates of taxation but to become a growing 
concern to the government as a particular base is relied upon more heavily. 
For this reason, the marginal cost curves in fig. 1 have been drawn with 

positive slopes. 
Hypothesis H2 has an interesting implication for the composition of 

revenues. Holding other things constant, the relative importance of a 
particular tax in total revenue will depend on the size of alternative bases 
available to the government. In terms of fig. 1, an exogenous increase in the 
size of tax base A would shift the corresponding cost curve downward, 
resulting in an increase in R,/R and a decrease in R,JR in the new 
equilibrium.’ 

‘This view of structural features of particular taxes is suggested by the discussion in Buchanan 
and Pauly (1970), Lindsay (1972), and Buchanan (1976). 

61t may also be rational to adjust economic behavior in such a way that the size of potential 
bases is changed. The example most often discussed concerns the influence of taxation on the 
choice between work and leisure. In this paper the size of potential bases is assumed to be 
exogenous. 

‘A simple example may help to amplify this last point, as well as the basic nature of the 
equilibrium illustrated in Fig. 1. Assume that there are only two potential bases, B, and B,, 
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The nature of costs faced by voters in organizing opposition to taxation 
helps to explain a further aspect of political cost functions. Since there are 
economies of scale in voter organization and in the dissemination of 
information, we expect the effectiveness of opposition to grow with tax 
burdens at an increasing rate. As a result: 

H3. Opposition or political costs to the government grow at an increasing 
rate as revenue collection per dollar of potential base is raised. 

It is because of H3 that the marginal cost curves in fig. 1 become steeper as 
revenue from any source (and, therefore, as revenue per dollar of a given 
potential base) increases. Note that marginal political costs for various tax 
sources may grow at differing rates, implying that, ceteris paribus, the 
composition of revenues will depend upon the scale of the public sector.* 

Taxpayers may organize opposition to taxation, but they can also react in 
a quite different way, namely by leaving the jurisdiction. Following 
Hirschman (1970). the two alternatives have been characterized in the 
literature as ‘voice’ and ‘exit’. The possibility of exit affects fiscal actions by 
the government: 

H4. The tax pattern in competing political units serves as a constraint on 
fiscal structure. 

Governments know that various human resources and other factors of 
production may be lost to competing political units. A net loss of factors has 
a depressing effect on the local economy and may create strong criticism by 
political opponents and dissatisfaction among affected groups of voters.’ 

subject to taxation, that there are no exemptions from these bases, and that the size of Bi is 
independent of the effective tax rates Rj/Bj = 1,2. Assume further, as an example of W,, that the 
marginal political cost of raising another dollar from source i is proportional to effective tax 
rates: 

aci/aRi=pi quip+), Pi>& i= 1,2. 

Note that this is consistent with fig. 1, where it is assumed that the Bi’s are fixed. Given this 
functional form for marginal political cost, political cost minimization with respect to R, and R, 
subject to the budget constraint CR, = R requires that R,/R,=fl,//?,(B,/B,). Hence, in its search 
for a revenue composition which minimizes total opposition to taxation, the government will 
adjust the composition of revenues so as to rely more heavily on the larger tax base. 

*This last point is also relevant in the context of the discussion of the introduction of new 
taxes. 

9H4 is related to the so-called Tiebout literature, a body of work concerned with the effects of 
spatial mobility on the provision of local public services. We shall refer to some of the findings 
of this literature in the empirical section when interpreting our results related to H4. It should 
be noted, however, that our approach differs in an essential respect from that generally adopted 
in the Tiebout literature. We emphasize the effect of exit on government action in an explicit 
model of political decision-making, while the Tiebout tradition does not specify a mechanism of 
political choice. 
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The final determinant of political costs to be considered is uncertainty. 

H5. Other things being equal, tax sources more subject to fluctuations 
generate greater political opposition (in total and at the margin). 

Governments will try to reduce uncertainty about the yield of the revenue 
structure. Unforeseen changes in revenues can have politically damaging 
consequences because they will force unforeseen changes in private activity 
via the government’s budget restraint. Thus, governments will attempt to 
limit revenue fluctuations for a given rate structure by relying more heavily, 
ceteris paribus, on tax bases with lower variability. This may be particularly 
true for those governments who lack the power to create money and must 
finance deficits by borrowing or tax increases.” 

The nature of the fiscal process suggested by the preceding discussion is 
quite different from that suggested by the median voter model which has 
been the main framework in the analysis of public expenditures. For 
example, in the present model politically relevant opposition to an increase 
in the scale of the public sector will, in general, come from many different 
groups of taxpayers rather than from a single median voter. In the present 
model such an increase in scale would be accompanied by structural changes 
such as more generous exemptions or deductions for those groups of voters 
most likely to offer opposition to a rise in their average tax rates, as well as 
by complementary reallocations or revenues among tax sources.11 
Opposition to the increase in average tax rates will be minimized if tax 
structure is adjusted along with the scale of the public sector so that those 
groups who are relatively insensitive politically to the increase bear a 
disproportionate burden of it. The new tax structure that minimizes political 
costs will therefore be determined by the characteristics of many different 
groups, or minorities, of taxpayers, and in particular by the sensitivity of 
their political opposition to changes in particular aspects of the tax system. 
Tax structure in the present model is not determined by the characteristics of 

“‘Vogel and Trost (1979) have shown that there is a relationship between the variability of 
state income and the choice of tax structure; they found that states with high variability of their 
income tax base adopt policies to make tax receipts less responsive to economic fluctuations. 
This result is consistent with our argument that the variability of a tax base is a determinant of 
political costs. 

“It is of interest to note that this example suggests the existence of many ditferent ‘short-run’ 
Laffer curves [see, for example, LatTer (1981)] in a more general model where potential bases are 
endogenously determined. Each ‘short-run’ curve would be drawn for a given fiscal structure and 
would show the relationship between average tax rates and total tax revenue. As average tax 
rates rise, the fall in tax revenue for a given increase in average tax rates along any ‘short-run’ 
Laffer curve would be greater than the fall in revenue along the ‘long-run’ Laffer curve 
which incorporates the political cost-minimizing changes in tax structure that in the long run 
would accompany increases in average tax rates. 
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one decisive voter, nor will it appear to be consistent when viewed from the 
perspective of any one special interest group.” 

3. Explaining variations in income tax shares among states 

Observations on different political units at the same level of government in 
a federal state constitute an excellent basis for investigating empirically 
theories of the public sector. With regard to tax structure, the budgets of 
state governments in the United States are a particularly useful source of 
data, both because there is considerable variation in fiscal structure among 
states and because the number of observations is sufficiently large. 

Among revenue sources at the state level, the personal income tax plays a 
major role. Table 1 gives information for 1977 on the share of total revenues 
(including borrowing) that was raised by this tax. The percentage varies from 
a high of 21.4 for Delaware to zero for those states not making use of the 
tax. In 1977, there were nine states that did not have a general tax on 
personal income.i3 

In the remainder of the paper we use the exogenous factors influencing 
political costs identified earlier to explain differences among states in the 
share of total revenues raised with personal income taxation (YTR). 
Following the discussion in the previous section, these factors have been 
grouped into four classes and are summarized in table 2. First are factors 
influencing the effective tax-price. The ability to shift the state income tax to 
nonresidents will reduce the effective tax-price of state public services and 
thereby opposition to income taxation. The impact on YTR of shifting via 
the federal income tax offset is represented by FTB20, the proportion of state 
taxpayers with federal taxable income of $20000 or more. The greater the 
proportion of high income taxpayers in the state, as measured by FTB20, the 
greater will be the reduction in political costs per dollar of tax shifted via the 
offset. This is because the federal income tax is progressive, making the 
within-state incidence of the offset regressive, and because the rich tend to 
exercise more political influence and are potentially a greater source of 
political opposition than the poor. The sign of the coefficient on FTB20 
should therefore be positive. 

The potential for interstate shifting of other taxes due to movement of 
factors and goods is represented, following McLure (1967, appendix B), by a 
state’s value added in manufacturing for national markets expressed as a 

“Barke and Riker (1982) have formulated a model of regulatory behavior similar in spirit to 
the present one, in the sense that policy caters to many different minorities. See also Olsen’s 
comment on their model [Olsen (1982)]. 

13Three of the nine (Connecticut, New Hampshire, and Tennessee) had taxes on interest and 
dividend income. As the case of Connecticut shows (see footnote 3) these taxes do not play the 
same role politically as a general personal income tax. 



Table 1 

Share of total revenuesa raised through personal income taxation in 1977, by 
state.b 

State 
Income tax share Income tax share 

(%I State (%I 

Alabama 8.1 Nebraska 
Arizona 8.9 Nevada 
Arkansas 10.3 New Hampshire 
California 13.5 New Jersey 
Colorado 13.9 New Mexico 
Connecticut d New York 
Delaware 21.4 North Carolina 
Florida E North Dakota 
Georgia 13.6 Ohio 
Idaho 14.0 Oklahoma 
Illinois 13.2 Oregon 
Indiana 12.7 Pennsylvania 
Iowa 17.5 Rhode Island 
Kansas 11.2 South Carolina 
Kentucky 10.7 South Dakota 
Louisiana 3.2 Tennessee 
Maine 6.9 Texas 
Maryland 18.0 Utah 
Massachusetts 18.9 Vermont 
Michigan 14.3 Virginia 
Minnesota 20.1 Washington 
Mississippi 6.2 West Virginia 
Missouri 11.9 Wisconsin 
Montana 12.8 Wyoming 

15.2 
c 
d 

9.6 
1.9 

18.5 
16.5 
7.4 
6.6 
9.4 

18.0 
10.0 

8.9 
11.0 
E 
d 
E 

12.7 
11.0 
16.5 
c 

7.7 
21.3 
c 

“Includes borrowing. 
‘Continental United States. 
“No income tax. 
dNo general income tax, but a tax on interest and dividend income. 

Table 2 

Explaining the share of income taxation in state revenues (YTR). 

Factors influencing political Explanatory Predicted 
costs to government variables sign 

Effictive tax price 
Tax-shifting to federal government 
Tax-shifting to other states 
Tax credit 

Costs of organizing opposition 
Relative size of other tax bases: 

Natural resources 
Retail sales 

Scale effect 

Tax competition with other states 
Income tax share in adjacent states 

Tax base variability 
Variability in income tax base 

FTB20 + 
VANM _ 

CYT + 

RBY _ 

SBY _ 

EN :, 

AYTR + 

V 



W Hettich and S. Winer, Model of tax structure 1-l 

percentage of the state’s total value added in manufacturing, I/&/M. The 

greater VANM, the greater the potential for tax-shifting to nonresidents via 
the pricing of nationally traded factors and goods. Furthermore, the greater 
the ability to shift taxes other than the income tax, the lower the political 
cost of relying on them rather than on the income tax. Hence, VANM 
should have a negative coefficient. 

Tax-exporting variables similar to FTB20 and V/ANM have also been 
used by Hogan and Shelton (1973) in a model where state governments 
choose tax structure so as to maximise the share of revenues shifted to 
nonresidents for any given level of expenditures. However, while the 
estimating equation being developed here includes tax-exporting variables, it 
is based on a broader political objective than that found in the 
Hogan/Shelton model. While it seems reasonable to predict that tax- 
exporting will reduce the political costs of raising revenue, it must be 
considered together with other factors that also influence such costs and 
which at the same time may reduce the ability to export tax burdens. 
Moreover, Hogan and Shelton use McLure’s actual or ex post rates of 
exporting to test their model, while FTB20 and VANM represent the 
potential reduction in political costs from tax-shifting. The former procedure 
leads to simultaneity problems since increased reliance on the income tax for 
reasons other than tax-exporting will affect the total amount that is actually 
shifted elsewhere. In fact, we have found that use of ex post estimates for 

1978 made by Phares (1980), which are an updated version of McLure’s 
estimates, in place of the potential variables that appear in our equation, 
results in coefficients with t-statistics three or four times as large as those 
reported below for FTB20 and VANM. This suggests that the simultaneity 
problem involved in the use of the ex post rates of exporting is a serious one. 

As we have pointed out above, in a more general model of tax structure 
the government would choose tax shares and structural features of particular 
taxes. The credit against state income tax liabilities for sales and/or property 
paid, denoted by CYT in column 2 of table 2, is an example of a common 
structural feature of state tax systems. Although such credits are in principle 
endogenously determined, historical data show that they are not altered 
frequently and can be considered a given aspect of tax structure in our 
analysis which is based on cross-section data for 1976 and 1977. We use 
CYT as an explanatory variable for YTR on the assumption that it is 
determined prior to and independently of YTR. We have defined CYT as a 
dummy variable that takes the value 1 if a state has such a credit and the 
value 0 if it does not. We expect tax structures in states with the credit to 
show greater reliance on income taxation than tax structures in states 
without it, since the existence of such credits reduces opposition to use of the 
income tax by lowering effective tax-prices of crucial groups of voters. As a 
result, a positive sign is predicted for the coefficient of CYT. 
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A second group of determinants relates to the costs of organizing 
opposition by those on whom a particular tax will fall. We have argued that 
political opposition grows as more revenue is raised per dollar of potential 
tax base and that, because of economies of scale in organizing political 
activity, it does so at an increasing rate. This means that the reliance on 
income taxation is influenced by the availability of other tax sources; the 
larger they are, the less heavily will income be drawn upon as a revenue 
source. To reflect the influence that the size of other tax bases exerts on 
YTR we include RBI: the value of mineral production (RB) relative to state 
income (Y), and SBY the value of total retail sales (SE) relative to state 

income. RB, SB, and Y as used here are proxies for the size of potential tax 
bases. It is expected that the coefficients on RBY and SBY in the equation for 
YTR will be negative. 

To allow for the possibility that opposition to the use of particular taxes 
may grow at different rates as the size of a state’s public sector increases, we 
include a scale variable, state expenditures per capita, EN. The sign of the 
coefftcient on EN cannot be predicted a priori. It could be argued that in a 
more comprehensive model EN would be determined simultaneously along 
with the level of taxation and the pattern of revenues and expenditures. 
However, as a research strategy, we have assumed that the political costs of 
taxation are minimized for a given level of expenditures, leaving the more 

complicated simultaneous model for future research. We use EN rather than 
total expenditures (equal to revenues from all sources R) as a scale variable 
because normalization by population was found to give substantially better 
empirical results; there is nothing in the theory outlined above that suggests 
which variable is theoretically the most appropriate proxy for the scale effect. 

A third factor determining political costs that was identified in the 
previous section is the degree of interstate tax competition, represented here 
by the average income tax share in geographically neighbouring states, 
AYTR. Use of this variable implies that states compete on a tax-by-tax basis 
by manipulating YTR. We would expect such a pattern of competition if less 
reliance on the income tax by neighbouring states causes a loss of human 
and other resources to those states, thus creating political costs for the 
government in power. The argument suggests that the coefficient of AYTR 
should exhibit a positive sign. A multistate model of interstate tax 
competition would allow for the simultaneous determination of YTR and 
AYTR. We do not do so in this paper. We have more to say about the 
modeling of interstate tax competition when discussing the results of the 
statistical analysis. 

Finally, to reflect the effect of uncertainty on the choice of tax structure, 
we include the standard deviation of the percentage change in the state’s real 
personal income, K for the period from 1957 to 1975. Ideally, we should like 
to take account of variability in other major tax bases as well. In formulating 
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the tax-shifting and tax-base variables introduced above we have tried to 

incorporate the relative importance of marginal political costs of different tax 
sources for the choice of tax structure; in the same manner, we should, 
strictly speaking, attempt to measure relative base variability in this case. 
However, because of the problems of definition and measurement and 
because of the portfolio choice issues that arise in the context of a more 
complete model, we use the one measure of base variability (V) currently 
available [Vogel and Trost (1979)].i4 

In summary, the cross-section estimating equation for the share of income 
tax revenue in total state revenues, YTR, is the following: 

YTRj=a,+a,F TB20j+cr,VANMj+cc,CYTj+a4RB~ 

j=1,2 J, ,..., 

where J refers to the number 
assumed independent across 
classes of factors influencing 
taxation that are summarized 

(4) 

of states in the sample, and ej is an error term 
states.i5 This equation incorporates the four 
the political cost of state reliance on income 
in the first column of table 2. 

Before turning to the empirical results, the following remarks concerning 
(4) are in order. First, this equation is to be viewed as one equation from the 
reduced-form system (3). Estimation of the complete system of n- 1 
independent revenue share equations is a much more ambitious undertaking, 
and is left for future research. Second, eq. (4) does not imply that political 
costs are independent across revenue sources, as was assumed in the 
construction of fig. 1. Third, there are some determinants of political cost 
which have appeared in the literature but which for particular reasons are 
not represented in (4). One such determinant omitted from (4) is information 
cost [see, for example, Wagner (1976) or Pommerehne (1978)]. The argument 
has usually been that more complex tax structures lead to larger public 
sectors by obscuring the true tax-price of public services, thus reducing the 
political cost of raising tax revenues. Empirical work on this topic uses an 
index reflecting the complexity of the entire tax system, with more complex 
systems (those with more sources for a given budget size) expected to result 
in larger public sectors. However, given our framework, what is required are 

r41f the sizes of potential tax bases are not statistically independent, the political cost 
minimization will in part depend on the covariance of tax bases, given the degree of risk 
aversion of political agents. 

r51t would not be unreasonable to expect some random disturbances to simultaneously 
influence several states, thus violating the assumption about ej made here. However, we do not 
have enough information about the correlation of the errors across states to use a more efftcient 
estimating technique than that employed below. 
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the exogenous factors that determine the costs of acquiring information 
about specific components of tax structure and which thus help to determine 
the marginal political costs of raising tax revenue in different ways. Since 
such measures are not available, information costs are reflected only 
indirectly in eq. (4). Voters may, for example, misperceive the extent to which 
taxes can be shifted to nonresidents, but the effect of this, if any, will be 
embedded in the coefficients on the tax-shifting variables in our estimating 
equation.i6 

Finally, we recall that eq. (4) is not based on a decisive voter model, but 
rather is consistent with the existence of many politically relevant special 
interests or minorities of taxpayers, all of whom the government attempts to 
cater to in its constrained choice of tax structure. It is therefore surprising 
that Sjoquist’s (1981) median voter model of revenue composition in local 
communities results in an estimating equation similar to (4) except for the 
inclusion of explanatory variables uniquely related to the median voter.” 
The apparent observational similarity of the present, special interest group 
model with Sjoquist’s median voter model is interesting and may deserve 
further research. 

4. Estimation 

We have estimated eq. (4) for YTR using data on the continental United 
States for the years 1976 and 1977, with and without borrowing included in 
the definition of total state revenues. I8 In principle, borrowing represents 

merely another revenue source and should be treated as such. However, it is 
possible that states use this source to cover unexpected deticits or that they 
borrow less when unforeseen surpluses occur, and that reliance on borrowing 
is, therefore, determined by macroeconomic fluctuations in a manner not 
captured by the theory developed above. 

16Another type of variable omitted from (4) is administration cost. Such costs could be 
introduced into the present model by amending the government’s objective to be the 
minimization of the political cost of raising a given budget net of administration cost. 
Administration costs in this amended model would increase political cost and so influence tax 
structure, because they would require the raising of a higher level of total gross revenue in order 
to finance the same given level of public services. 

“For example, Sjoquist includes a measure of the potential for exporting the local property 
tax which is expected to have (and does have) a positive effect on the reliance placed on this tax; 
a variable denoting the potential for exporting other taxes which is predicted to reduce reliance 
on the property tax (and does so); and a scale variable (total local taxes per capital) with a 
coefficient for which no sign is predicted. 

“The data apply to the fiscal years ending in 1976 and 1977. The main reasoning for limiting 
the analysis to the continental United States is the conceptual difficulty of defining an 
appropriate competition variable (AYTR) for Alaska and Hawaii. Some data were available for 
only one of the two years of the sample and in this case the data used are the same for both 
years, as noted in the data appendix. 
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Table 3 presents the results of TOBIT estimationlg of eq. (4), both for the 
case where income tax revenues are expressed as a proportion of total 
revenues including borrowing and for the case where borrowing is excluded 
from the definition of YTR. The similarity of results for the two cases 
suggests that borrowing can indeed be treated as just another revenue 
source. If it did contain a large random element because of unanticipated 
surpluses or deficits, the equation for YTR with borrowing should perform 
considerably worse than its counterpart. 

Table 3 

TOBIT estimation of the share of state revenue raised through personal income taxation 
197677. (The dependent variable is YTR; YTR =0 if the state does not tax employment 

income.) 

Independent variables 

With borrowing 
in total revenue 

Coeff. t-Ratio E(Y) 

Without borrowing 
in total revenue 

Coeff. t-Ratio E(Y) 

Effective 
Tax-price FTB20 

VANM 
CYT 

costs of 
opposition RBY 

SBY 
EN 

Competition AYTR 

Tax base 
variability V 

Intercept 

Likelihood ratio 
Test x2 
RZ 
Standard error 
No. of observations 

-0.137 (-0.723) -0.25 
-0.041 (- 1.739)* -0.33 

0.063 (4.700)** 0.22 

-0.139 (-2.589)** -0.11 -0.153 
-0.192 (-2.037)** - 1.05 -0.232 

0.0001 (3.783)** 1.25 O.OQOl 

-0.202 (- 1.112) -0.21 -0.237 

- 1.714 (-2.434)** -0.45 - 1.91s 

0.182 (2.348)** 0.196 

51.4 54.5 
0.402 0.422 
0.057 0.061 

96 96 

-0.169 (-0.829) -0.29 
-0.040 (- 1.587) -0.30 

0.066 (4.609)** 0.21 

-2.660)** -0.11 
-2.285)** - 1.20 

(4.246)** 1.43 

- 1.216) -0.23 

-2.502)** -0.47 

(2.356)** 

‘Estimates reported are the unnormalized coeflicients. OLS coefficients (not reported) are of 
the same sign, and very similar in size and significance as the coefficients reported here. One 
asterisk denotes significance at the 10 percent level, two asterisks at the S percent level. E(Y) 
refers to the elasticity of YTR at the means. 

“Since YTR cannot be less than zero and takes on the value of zero for those nine states that 
do not have a general income tax, OLS does not yield consistent estimators unless states 
without income tax are excluded from the sample [Tobin (1958)]. As omission of states without 
income tax would result in a loss in our total sample of 18.75 percent, it is preferable to include 
these observations and use the TOBIT method of estimation. We note that OLS estimation 
using the entire sample yielded essentially the same results. See Amemiya (1973) for the 
properties of the TOBIT estimator. 
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The results in table 3 are consistent with the proposed model and indicate 
that our approach provides a useful way of modeling tax structure.” All 
coefficients are significant with the expected sign, except those on FTB20 and 
AYTR. Note that the scale variable EN has a positive sign, which could not 
be predicted a priori. 

The coefficient for FTB20 was expected to be positive, reflecting the 
reduced political cost of income taxation that results from shifting a part of 
the tax to the federal government (and thereby to taxpayers in the country as 
a whole). We argued that states with a large proportion of taxpayers in the 
upper federal tax brackets would find the offset more valuable in reducing 
the political cost of income taxation, and thus would tend to rely more 
heavily on income taxation. To see whether this effect was properly captured 
by FTB20, we also tried a variable defined as the percentage of federal 
taxpayers in a state having more than $30000 of taxable income. But this 
reformulation still yielded an insignificant coefficient, while other results 
remained essentially the same. 

As we noted in the previous section, use of the actual amount of income 
tax shifted in place of a measure of the potential for shifting does yield a 
highly significant, positive coefficient. But this is probably a result of 
simultaneity rather than a confirmation of our hypothesis. We conclude that 
shifting of the income tax via the federal offset is not an important 

determinant of the political cost of state income taxation, in contrast to the 
shifting of other taxes via price-migration effects (VANM). 

In formulating the competition variable, AYTR, we argued that states are 
constained by the fiscal systems of neighbouring states and that competition 
proceeds on a tax-by-tax basis. Moreover, it is assumed that the outcome of 
interstate competition is adequately reflected in each state’s choice of YTR 
because governments are trying to maintain a fiscal structure similar to that 
in competing states. There are other possibilities, however. First, it may be 
that states do indeed compete on a tax-by-tax basis with respect to shares, 
but that competition occurs primarily with other states having similar 
economic structure. We considered this possibility both with respect to 
adjacent states and with respect to states elsewhere in the country. To check 

whether competition occurs primarily with adjacent states having a similar 
economic structure, we substituted for AYTR the income tax share in the 
geographically neighbouring state with the most similar VANM. This 
reformulation did not lead to a significant coefficient or alter conclusions 
concerning other variables. To investigate the hypothesis that competition 

“‘Table 3 reports for the case where YTR equals zero if the state does not have a general 
personal income tax. Observations for YTR in states taxing only a small portion of income are 
excluded since we believe that such partial taxes do not play the same role in the political 
process that comprehensive income taxes do. In any case, if information on the collection of 
partial income taxes is included, so that YTR is zero for only six states in each year of the 
sample, the results remain essentially the same. 
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proceeds on a nationwide scale, a new variable was constructed by ranking 
all states by valued added in manufacturing relative to state income, 

classifying states so ranked into groups of four and using the average of 
YTRs for the other members of the group as the independent variable for a 
particular state. This approach will be justified if migration is subject to high 
fixed and low marginal costs, since, in this case, the relevant competitors for 
a particular state may not be its neighbours but, rather, similar states located 
anywhere in the country. ‘i The new variable was again insignificant, while 

other results also remained essentially unaffected. 
A second possible explanation for our original result is that states do 

indeed compete on a tax-by-tax basis, but not with respect to shares. Rather, 
they may compete with respect to marginal income tax rates, since such rates 
may affect migration decisions more directly than tax shares. A problem in 
capturing competition with respect to marginal tax rates in our framework is 
that there need be no direct relationship between particular marginal rates 
and YTR. Modeling of competition with respect to rates requires explicit 
treatment of the political choice of rate structures and the link between rates 
and tax shares, which lies outside the scope of the present paper. 

Finally, one may question that competition occurs on a tax-by-tax basis, 

whether over shares or rates. Recent research on the Tiebout process [for 
example, Epple and Zelenitz (1981)] suggests that there need be no unique 
relationship between the same aspect of tax structure in competing 
jurisdictions. A migration equilibrium only requires expected utility levels to 
be equal across states, a condition that is consistent with considerable tax- 
by-tax variation among jurisdictions. For example, states with a relatively 
high YTR or with high marginal income tax rates may not face outmigration 
of factors if other aspects of their tax systems are suitably adjusted to 
compensate for their greater reliance on the income tax. If this is the case, we 
should not expect a significant coefficient for AYTR. On the other hand, it is 
extremely difficult to formulate a variable that would capture the effects of 
competition operating in this broader manner. 

5. Concluding remarks 

This paper proposes a model of tax structure in which the composition of 
revenues is determined endogenously by the decisions of self-interested 
political agents. In developing and testing the model, it is assumed that 
governments attempt to minimize the political costs of raising budgets of 
given size. The analysis emphasizes differences in constraints faced by 
political agents in different jurisdictions in the belief that much can be 

“This point is suggested by the work of Gramlich (1982), which was drawn to our attention 
by one of the referees. 
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learned about the choice of policy instruments by studying structural 
adjustments in response to varying constraints.22 

Although one cannot observe the political costs associated with various 
tax sources directly, it is possible to identify exogenous factors influencing 
such costs and to observe their impact on tax structure. This paper discusses 
such determinants of political cost and proposes several hypotheses 
concerning their influence on the composition of revenues. In the empirical 
part, the model is used as the basis for explaining variations in income tax 
shares of state governments and is found to perform satisfactorily in this 
task. 

The empirical work reported does not exhaust the applications of the 
model. It is possible to extend the proposed approach to explain variations 
in the shares of other major taxes and to analyze interdependence among 
different tax sources by estimating a complete set of revenue-share equations. 
Work can also be devoted to studying the reasons for the introduction of 
new taxes.23 While the empirical results that are reported can best be 
interpreted with reference to marginal adjustments of tax structure in a 
period when no major changes in tax systems have occurred, it would also 
be of interest to consider longer periods during which major new taxes were 
introduced. Finally, it may be possible to extend the analysis by identifying 
additional factors that influence political costs as seen by the government 
and by developing hypotheses about their effect on tax structu,re. 

The approach to the modeling of fiscal structure concentrates on the tax 
side of the budget and takes the expenditure side as given. This is deliberate; 
a review of the literature making use of positive models shows that 
complexity increases greatly if both sides are incorporated at the same time. 
Separation of the two sides of the budget has been a successful strategy in 
the literature focusing on expenditures and it is no doubt the best approach 
in the initial work dealing with tax structure. Ultimately, one may hope for a 
more general model - one that integrates both sides of the budget and helps 
to explain the structure of both taxation and public expenditures. Before this 
stage is reached, considerably more research on positive fiscal models will be 
required. 

**The emphasis on constraints is also advocated by Peltzman (1976). 
*%ee Gillespie (1982) for work in progress on this question. 
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Appendix: Variables and data sources 
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Variable Description Data sources 

YTRl 

YTR2 

CYT 

FTB20 

VANM 

RBY 

SBY 

EN 
AYTR 

V 

Y 

Share of total state revenues including 
borrowing raised through income tax 
Share of total state revenues excluding 
borrowing raised through income tax 
State income tax credit for sales and/or 
property tax (1 with credit, 0 without), 1976 
Proportion of federal taxpayers in the state 
having $20,000 or more taxable income under 
federal income tax. 
Value added in manufacturing in state for 
national markets as a percent of total value 
added in manufacturing in state, 1976. 
Value of mineral production divided by total 
state personal income, 1977. 
Value of retail sales divided by total state 
personal income, 1977. 
State expenditure per capita 
Average share of revenues raised with income 
tax by adjacent states 
Standard deviation of the percentage change 
in state’s real personal income over the period 
liscal 1957 through fiscal 1975 
State personal income 

L&5,6 

see YTRl 

7 

12 

9,10,11 

9,2,3 

933 
2,3,4,5 
see YTRl 
and YTR2 

8 

2,3 

Data sources: 
1, State Tax Collections in 1976. 
2, State Government Tax Collections in 1977. 
3, State Government Tax Collections in 1978. 
4, 
5, 
6, 
7, 

Governmental Finances in 1975-76. 
State Government Finances in 1976. 
State Government Finances in 1977. 
Significant Features of Fiscal Federalism, 197677 edition, vol. II: Revenue 
and Debt. 

8, Vogel and Trost (1979). 

9, Statistical Abstract of the U.S., various years. 

10, Annual Survey of Manufacturers (1976). 

11, McLure (1967, appendix B). 

12, Federal Individual Income Tax Returns (1976, 1977). 
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