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Abstract

No consensus has yet emerged on whether fiscal decentralization facilitates or impedes the
growth of the public sector. One explanation for this ambiguity in the literature is that the
effect of fiscal decentralization on public sector size depends on the government’s ideology.
This paper therefore develops a simple model to study theoretically how interactions between
fiscal decentralization and the ideology of the government may influence the size of the public
sector. Thereafter, the implications of the model are tested empirically with panel data from
18 OECD countries over the 1980-2000 period.
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1. Introduction

Whether fiscal decentralization leads to a reduction or an increase in the size of the pub-
lic sector is a well researched question within the field of fiscal federalism. The starting
point of this literature is Brennan and Buchanan’s famous conjecture which states that gov-
ernment intrusion into the economy will be smaller when the public sector is decentralized
(Brennan and Buchanan, 1980). Several authors have attempted to test this Leviathan Hy-
pothesis empirically, partly because Brennan and Buchanan explicitly invited researchers to
do so', and partly because the validity of the hypothesis is based on a controversial view
of government. Indeed, already Oates (1985) offers a number of arguments for the opposite
relationship between decentralization and public sector size, for example that citizens’ will-
ingness to delegate responsibility to the government might increase when the public sector is
decentralized.

Facing two competing theoretical predictions, Oates (1985) explores the relationship be-
tween decentralization and public sector size empirically. He runs two sets of cross-section re-
gressions, first with data on US States and then with international data, using three measures
of (de)centralization, and several different specifications. These regressions suggest neither a
robust nor a significant relationship between fiscal decentralization and public sector size.

*Phone: +46-(0)31-786 1374, Fax: +46-(0)31-786 1326, FEmail: thushyanthan.baskaran@awi.uni-
heidelberg.de

L«There are, then, clear empirical implications here that could be tested to determine the extent to which
this explanation of revenue sharing and the structure of grants is an acceptable one” (Brennan and Buchanan,
1980, p.182)
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The overarching aim of the articles which build upon Oates’ influential contribution is to
explore the robustness of the finding of no significant relationship by using different data,
an improved specification, considering alternative sets of countries, or other measures of
decentralization.

For example, one issue that is ignored in Oates’ study is whether the federal and sub-
national governments are able to limit the competitive pressures due to decentralization by
colluding with each other. Grossman and West (1994) address this possibility in a study on
the Canadian Provinces with time-series data. They indeed find that collusion between tiers
of government increases the size of the public sector.

Another characteristic of Oates’ study is that he conducts cross-section regressions at the US
state level. In contrast, Marlow (1988) explores the link between decentralization and public
sector size for the United States at the national level by using time-series data. He measures
the aggregate size of the public sector with the ratio of total government expenditures to
GNP, and regresses this variable on a measure of decentralization and two other controls.
The results indicate, unlike in Oates’ study, that decentralization in the US is negatively
related to aggregate public sector size.

Other studies emphasize the importance of the underlying fiscal constitution for the effect
of decentralization on public sector size. In these studies, it is argued that granting certain
types of intergovernmental transfers to subnational governments will increase the size of the
public sector when the federation is characterized by soft budget constraints and horizontal
equalization schemes. For example, Grossman (1989) finds that while decentralization has
indeed led to a smaller public sector in the US, intergovernmental grants have contributed
to the growth of government.? Jin and Zou (2002) obtain similar results in a panel data
study on 32 industrial and developing countries. They find that expenditure decentralization
leads to a larger aggregate government, whereas revenue decentralization seems to have the
opposite effect. Vertical fiscal imbalances created by vertical transfers are found to expand the
public sector. Overall, their results support the Leviathan Hypothesis for revenue but reject
it for expenditure decentralization. Stein (1998) confirms these results for South American
countries. He concludes that decentralization, when financed through central transfers, leads
to an expansion of the public sector.

A related literature studies the impact of fiscal decentralization on public borrowing. How-
ever, this literature, too, is inconclusive. For example, while Neyapti (2010) finds that fiscal
decentralization reduces deficits, De Mello (2000) reaches the opposite conclusion.

Compared to these studies, the scope of analysis is broadened in Rodden (2003). While
his main concern continues to be the impact of the intergovernmental transfer scheme on
the relationship between decentralization and size of the public sector, he also considers a
number of political and institutional variables. He finds that fiscal decentralization tends to
decrease the size of the public sector, but that public sectors grow faster when subnational
expenditures are financed through intergovernmental grants. However, his key theoretical
insight is that the overall impact of decentralization could be determined by how different tax
bases are allocated to the various tiers of government. That is, fiscal decentralization might
lead to a smaller public sector size particularly in such regimes where the fiscal constitution
allocates those bases that are mobile to the subnational tier. This argument suggests the

2Corresponding to this, Schaltegger and Feld (2009) find for Switzerland that decentralization increases the
probability of successful fiscal consolidations, while federal transfers reduce this probability.



possibility that the suppliers of different production factors are locked in a battle to pass the
financial burden of national and regional public goods onto each other by structuring the
fiscal constitution appropriately.

Even though Rodden’s argument is enlightening, it is made informally and its implications
are not fully explored. Therefore, we attempt in this paper to elaborate on it by constructing a
formal model that links the degree of mobility of factors of production to the fiscal preferences
of their suppliers. In this model, we take the fiscal constitution (that is, the allocation of taxing
powers over different tax bases between the tiers of government) as given, and endogenize tax
rates and thus the size of the public sector.

While there are some contributions that analyze the political dimensions of of decentral-
ization, e.g. Sengupta (2010) and Hindriks and Lockwood (2009), an explicit connection
between ideology and decentralization and their joint impact on the size of government is
rarely made in the literature. Sengupta (2010), for example, studies partisan effects in the al-
location of federal transfers to subnational governments, while Hindriks and Lockwood (2009)
analyze the impact of decentralization on electoral discipline.

We derive in the theoretical part of the paper that a decentralized public sector leads to
a larger public sector size than a centralized one when the federal government is formed by
a left-wing party, but that with a right-wing federal government, decentralization results in
a smaller public sector size. In the empirical part of this paper, we test this hypothesis. We
primarily use data from 18 OECD countries for this test, but also conduct a robustness check
with a larger set of countries.

The remainder of this paper is organized as follows. In section 2.1, we describe the general
framework of the model and introduce the notation, in sections 2.2 and 2.3 we derive the
optimal size of the public sector with a benevolent government under centralized and decen-
tralized regimes. These results will serve as our benchmark in evaluating the public sector
size under “political” governments in section 3. Based on the theoretical results, we start our
empirical investigation in section 4. In section 4.1 we formulate our empirical hypothesis and
describe the data. The results are presented in section 4.2. In section 5, we conclude.

2. The basic model

2.1. General framework

Assume a federation consisting of a continuum of jurisdictions whose measure is normalized
to 1. The population in each jurisdiction is also normalized to have a measure of 1. Then,
the number of inhabitants in the federation is unity.

In each jurisdiction, there are two types of inhabitants who are distinguished by the factor of
production they supply to the production process. There are (i) “capitalists” who each supply
inelastically 1 unit of capital and zero labor, and (ii) “laborers” who each supply inelastically
1 unit of labor and zero capital. We assume that capital is mobile between subnational
jurisdictions, but that it cannot leave the country. This assumption can be justified by the
empirical observation that capital is generally more mobile within than between nations.
We also assume that inhabitants are immobile between jurisdictions, labor is therefore the
immobile factor in the model.

In order to ensure consistency with later sections, we will in the following denominate the
two groups of factor suppliers as right-wing (capitalists) and left-wing (laborers) inhabitants
or, alternatively, voters. We refer to right-wing inhabitants with subscript r and to left-wing
inhabitants with subscript [. The share of right-wing inhabitants in jurisdiction j is denoted



with a,(j), and the share of left-wing inhabitants in j with a;(j) = 1 — a,(j). The share of
right-wing inhabitants in the federation is given by R = fol ar(j)dj and the share of left-wing
inhabitants by L = [ a(j)dj. Note that 0 < R,L <1 and L =1~ R,

In each jurisdiction j, an industry produces an output good by using capital and labor
according to the general production function y(j) = F(k(j),1(j)). Capital and labor demand
by the industry in jurisdiction j are denoted k(j) and I(j), respectively. We assume that the
price of output is normalized to 1. One implication of this assumption is that the price is not
determined endogenously in the “home” market, and it is appropriate if output can be traded
globally, in which case supply and demand are completely price-elastic. The objective of the
industry is to maximize profits, taking the subnational and federal tax rates and available
capital and labor supply as given.

There is a federal government that is responsible for the whole federation, and in each
subnational jurisdiction a local government. It is assumed that the fiscal constitution allocates
to the federal government the exclusive authority to tax returns on capital whereas subnational
governments are allowed to exclusively tax wages which are paid within their jurisdiction.

The assumption that the federal tier taxes capital and the subnational tier taxes wages will
drive our most important theoretical results. This means that if some capital were immobile
and subnational governments were allowed to tax it while the federal government were allowed
to tax labor, the results that we derive further below could be reversed.® Naturally, to what
extent this case is relevant is an empirical question. That capital is completely mobile is of
course only an approximation of the fact that it is probably more mobile than labor. It is also
a common assumption made in the literature on fiscal federalism (Zodrow and Mieszkowski,
1986). The assumption that the federal tier taxes exclusively the mobile and the local tier
taxes exclusively the immobile factor is perhaps more controversial. Unfortunately, it is
difficult to verify empirically to what extent this assumption is an accurate description of
reality. The reason is that countries do generally not tax the production factors directly,
but rather use highly complex tax systems consisting of a plethora of taxes (i.e. the income
tax, the value added tax, sales taxes, etc.). While the overall burden from these various
taxes will eventually be borne by the production factors, it is already difficult to derive the
effective gross marginal and average tax rates on labor and capital accurately (McKee et al.,
1986). What complicates this issue further in our context is the fact that countries vary in the
allocation of tax instruments to the different tiers of government (Feld and Schneider, 2000),
so that the extent to which the federal and subnational taxes are finally borne by labor and
capital, respectively, will differ between countries. Unfortunately, we have not been able to
find any empirical studies that calculate the shares of the total tax burden on the different
factors of production for which the federal and subnational tier, respectively, are responsible.

For these reasons, it is difficult to “validate” empirically the assumption that only the
federal government taxes capital and only subnational governments labor. However, given
the lack of empirical evidence, assuming that the federal government taxes exclusively the
mobile and local governments exclusively the immobile production factor is a reasonable
“starting point” for a theoretical analysis of the interactions between decentralization and
ideology since a rational constitutional assembly should allocate taxing powers between the
tiers of government in this way.

3We are grateful to a referee for pointing this out.



One advantage of assuming that taxing powers are allocated in an “economically effi-
cient” way is that we can focus on the inefficiencies generated by the “political economy”
of decentralization and abstract from inefficiencies due to vertical tax competition and tax
sharing arrangements, which are already well understood (Keen and Kotsogiannis, 2002;
Weingast et al., 1981).% We show further below that there is indeed no difference between
centralization and decentralization in terms of efficiency in our model if governments are
welfare-maximizers.

The federal tax rate on capital is given by tx whereas the labor tax rate in jurisdiction
j is t;(j). Taxes are assumed to be per item. The federal government is constrained to be
“uniform” in its tax rate whereas regional tax rates max vary. Given these assumptions, the
gross return to capital is given by r = p(j) + tx, where p(j) denotes the net-of-taxes return
to capital in jurisdiction j. Since we assume that capital is perfectly mobile throughout the
federation, the net return of capital must be the same in all jurisdictions, that is p(j) = p.

The gross wage in jurisdiction j is given by w(j) = w(j) + #(j). In contrast to the net-of-
taxes return to capital, the net-of-taxes wage rate w(j) may vary between jurisdictions since
labor is immobile.?

Capital and labor demand in jurisdiction j are implicitly determined according to

Fi(4) = p+tx and F(j) = w(j) +t(5), (1)

where Fj(j) and Fj(j) denote the marginal product of capital and labor in jurisdiction j,
respectively. Capital and labor demand in region j are therefore a function of federal and
regional taxes on capital and labor.

The gross return to capital is given by the following equilibrium condition®

/ () = / k) 2)

That is, total capital supply in the federation must equal total capital demand in equilibrium.
Note that since capital is mobile throughout the federation, the market for it is “national”.

By totally differentiating equation 1 and using the assumption that capital is supplied
inelastically, it is easy to show that the incidence of the federal tax is completely on capital”,
ie.

dp
= 3
din (3)

“See Hindriks and Lockwood (2009) for a similar approach.

5Note that if we would assume a constant return to scale production technology, wages would also be the
same in all jurisdictions. This is so because under constant returns, there is an optimal combination of labor
and capital at all activity levels. Since capital is mobile, it will adjust such that the optimal combination of
capital and labor is always achieved. Because the marginal product of labor is the same in all jurisdictions at
this optimal combination irrespective of differing activity levels, equilibrium wages will also be the same.

SEach capitalist in the federation supplies one unit of capital, and there are R = fol ar(7)dj inhabitants.
Thus, the gross supply of capital is also R = fol ar(j)dj.

"It follows from equation 2 that fol (dk(j)/dtx)dj = 0. That is, since capital is supplied inelastically, demand
in the individual jurisdictions must adjust such that it is equal to supply after a federal tax change. For the
change in demand in region j due to a change in the federal tax rate, it can be derived from equation 1 by totally
differentiating: dk(j)/dtx = ((dp/dtx) + 1)/(d>F/dk*(j)). Combining this and the previous expression, we
can see that the following must hold after a tax change [, ((dp/dtx)+1)/(d°F/dk®(j))dj = 0. This expression
can only hold if dp/dtx = —1, i.e., when the tax incidence is completely on capital suppliers.



Using the assumption that labor is supplied inelastically, the equilibrium condition for the
labor market in jurisdiction j is given by

ar(j) = 1(5)- (4)

That is, labor supply in jurisdiction j must equal demand in that jurisdiction. In contrast to
capital, therefore, the market for labor is “local” because this factor is immobile.
Again, it is easy to show that the incidence of the regional tax on labor is completely on

labor do(j)
)
dti(5) . ©)

Given that taxes are always borne by the respective factor suppliers, an increase in the tax
rate by one unit always decreases available income by one unit, i.e. there are no adjustments
in the gross returns for capital and labor and the incidence of the taxes is completely on the
factor suppliers (see the budget constraints for both factor suppliers further below).

On the consumption side of the economy, both right-wing and left-wing voters have identical
preferences irrespective of the jurisdiction in which they live. These preferences are defined
over private consumption, and two different public goods. There is a national public good G
which is provided by the federal government, and financed with federal revenues from taxes
on capital. Second, each subnational government provides a local public good g(j) which is
financed with regional revenue from wage taxes.

We model the utility of inhabitants as quasilinear in private and public consumption. An
inhabitant in jurisdiction j has the following utility

Ui(j) = ci(§) +v(g(h)) + W(G) i=r,l. (6)

with g(j) denoting the level of the local public good, G' the national public good and ¢;(5)
private consumption by group i = r,l in jurisdiction j. wv(.) and W(.) are the non-linear
utility functions that represent individual preferences regarding the local and national public
goods, respectively.

Inhabitants in each jurisdiction are distinguished by their budget constraints. That is, a
right-wing inhabitant in j has as budget constraint

er(j) = p=(r—tx), (7)

whereas a left-wing supporter has
a(j) = w(j) = w(j) —tld). (8)
The budget constraint of the federal government is
1
G=tx [ ali)d )
0

and that of regional government j is

9(7) = ti(j)a(5)- (10)



2.2. Centralized public sector and benevolent governments

As a benchmark, we derive the conditions that describe the level of public goods when the
public sector is centralized and the government is a welfare-maximizer. Under centralization,
the level of both the subnational and the national public goods is set by the federal govern-
ment. We define social efficiency as a situation where the sum of the individual utilities is
maximized. The objective function of the federal government is

Us :/0 Zaz‘(j) (ci(j) +v(g(f) + W(G)) dj, i=r,1 a1

The budget constraint of the government at the federal tier and in each subnational ju-
risdiction j is given by equation 9 and 10.® Obviously, the national public good is a “pure”
public good in the sense that every inhabitant in the country is able to consume it without
reducing the consumption of other inhabitants, whereas the local public good g(j) is local in
the sense that it does not generate any spillovers in other jurisdictions.

By differentiating equation 11 with regard to g(j) and G and taking the various budget con-
straints into account, we obtain the following first order conditions for the optimal provision
of the two public goods (see appendix A for the derivations)

dv
1—-—— =0, and 12
dg(j) (12)
dW
1——=0. 1
i 0 (13)

These conditions determine the optimal levels of the regional and federal public goods.
They state that in the social optimum, the marginal utility of a consumption of the local and
national public goods must be equal to the respective marginal costs, which are 1. We denote
the solutions to these equations with ¢*(j) and G*. For ¢g*(j) to be viable, however, it must
hold that the gross income of labor in jurisdiction j is sufficient to pay the taxes associated
with ¢*(j). It must therefore hold that

ai(j)w(j) = g% (j)- (14)

We assume throughout this paper that this condition holds.? Similarly, for G* to be viable,
it must hold that

1
7“/0 ar(§)dj > G*. (15)

We assume throughout this paper that this condition, too, holds.
Note also that taxes are residually determined by the provision of the national and sub-
national public goods. In particular, whereas the capital tax is the same throughout the

8Obviously, we assume that each subnational jurisdiction has its own budget constraint even in centralized
public sectors. It might be more realistic to assume for centralized regimes that the federal government
treats the subnational sector as one homogeneous unit for taxation purposes, and then readjusts revenues
between jurisdictions by means of horizontal transfers. However, when quasi-linear utility functions are used,
the optimality conditions will not differ between both approaches because the federal government has no
incentives to redistribute private consumption between the inhabitants of different jurisdictions.

9A corollary of this condition is that there is at least one laborer in every subnational jurisdiction.



federation, the wage tax varies between jurisdictions. The tax burden on the laborers in
jurisdiction j is given by ¢;(j) = ¢g(j)/ai(j), and depends on the number of laborers living in
the jurisdiction.

2.8. Decentralized public sector and benevolent governments

We now derive the equilibrium under a decentralized public sector. We understand de-
centralization as a situation where each tier of government maximizes the utility of its con-
stituency independently. Due to the assumptions that (i) regional public goods do not gen-
erate any spillovers and (ii) that federal and subnational tax bases do not overlap, strategic
interactions are irrelevant.

The objective function of a welfare-maximizing subnational government in jurisdiction j is
therefore

U*(5) = D aili) (i) +v(9(3)) + W(G)), (16)

where ¢;(j),7 = r,1 is given by equations 7 and 8, and the budget constraint of the regional
government by equation 10. The first order condition that pertains to the equilibrium level
of the local public good is (see appendix A for the derivation)

dv
1 a90) 0. (17)
Thus, regional provision is determined according to a condition that is identical to equation
12, which implies that the first best level is provided by all jurisdictions. It is, however, not
surprising that a decentralized public sector is generally efficient when governments are welfare
maximizers because vertical and horizontal interactions are assumed to be non-existent.
Similarly, it can be shown that the level of national public good provided by the federal
government is determined according to (see appendix A for the derivation)

aw
1-— e 0. (18)
Thus the same condition as in equation 13 is obtained, implying that the federal government
provides the efficient level of the national public good.

Overall, we obtain that (i) if the allocation of taxing powers is such that the federal govern-
ment may tax mobile and subnational governments immobile factors and (ii) federal and sub-
national governments are welfare-maximizers, then the first best equilibrium can be achieved
under a decentralized public sector. This follows first from the fact that the burden of the
regional wage tax is completely borne by labor suppliers, implying that regional labor demand
is not reduced by wage taxes, and second because the federal capital tax is borne completely
by capital suppliers, implying that capital demand in region j is not reduced by an increase
in the federation wide capital tax.

3. The political economy of (de)centralization

In the last section, we have assumed that the level of the public goods is determined by
welfare-maximizing governments. This might be an unrealistic assumption, and is therefore
abandoned is this section. Instead, we model the regional and federal governments as being



elected by their respective electorates. The electorate of the federal government is the total
population in the federation, the electorate of the regional government j are all inhabitants
of this jurisdiction.

Once elected, each party implements the “favored policy” of the voters it represents. A
right-wing party is elected into office in jurisdiction j when a,(j) > 1/2. Otherwise, the left-
wing party is elected into office. Similarly, a right-wing party controls the federal executive
if R = fol ar(j)dj > 1/2. Since L=1—- R = fol a;(7)dj, a left-wing party controls the federal
executive when L > 1/2. Note that we assume that the right-wing party wins the election
in both the subnational jurisdictions and at the federal level in cases where the share of
right-wing voters is exactly 50% (and therefore equal to the share of left-wing voters).!°

By “favored policy”, we mean that each party implements the level of the regional and
federal public goods preferred by its voters. Qualitatively, this assumption implies that if
a jurisdiction j is ruled by a right-wing government, the level of the regional public good
will be set as high as possible because the associated tax burden is completely borne by left-
wing voters (labor suppliers). On the other hand, if the federal government is controlled by
the right, it will provide a sub-optimally low level of the national public good because its
constituency has to bear the full costs of provision but disregards the benefits that accrue to
left-wing voters.

Conversely, if the left controls the government in jurisdiction j, it will set the level of the
regional public good too low because it ignores the benefits that accrue to the right-wing
supporters living in that jurisdiction. On the other hand, if the federal executive is in the
hands of a left-wing party, the national public good will be over-provided.!!

We will assume in the following that there is some upper limit to the level of public goods,
for example because of a constitutional provision which has been established to prevent ex-
propriatory taxation or because public expenditures which generate only small social benefits
might become politically unfeasible from a certain point onward.?

10T his assumption is only made for convenience but does not qualitatively affect any of the results because
the population share function a;(j) = 1 — a-(j) is continuous.

HThe explanation that the constitutional assembly establishes a socially optimal fiscal constitution may
seen contradictory to the assumption that political governments are only interested in the welfare of their
constituencies and attempt to “exploit” the other constituency as much as possible. One (in our view reason-
able) response to such objections is that constitutions usually have to be approved by a qualified majority,
while governments are elected by 50% (or less) of the electorate. Since a larger majority has to be attained
before a constitution is established, it is more difficult to codify the preferential treatment of one of the two
constituencies in the constitution. Rather, the necessity to obtain a qualified majority should ensure that the
constitution is indeed socially optimal. There are no such considerations to obtain qualified majorities in the
post-constitutional stage, and — except for constitutional limitations — governments are free to exploit certain
groups once they are elected by a simple majority.

12Tt might seem unreasonable that one seeks to prevent exploitation of one particular group through an
upper limit on the level of public goods rather than through a limit on tax rates. However, expenditures and
taxes are clearly related, and formulating the constitutional restrictions in this way facilitates the derivation
of quantitative results. Assuming tax instead of spending limits would make the spending undertaken in a
subnational jurisdiction that is controlled by a right-wing party dependent on the wage rate and the number of
labor suppliers in that jurisdiction. Thus, without assuming that the production technology exhibits constant
returns to scale (and therefore leads to the same wage rate in all jurisdictions), it would be impossible to derive
explicit expressions for the size of the public sector. Apart from this technical argument, the assumption can be
further rationalized by the fact that over-provision of a public good is a particularly visible sign of government
inefficiency. This is especially true in rich societies (i.e. as the OECD countries which we primarily use further



To obtain quantitative results, we will consecutively impose more structure on the problem.
We start by assuming that the utility functions in equation 11 are given by the customary
logarithmic function, i.e. v =In(g) and W = In(G). Then, we obtain for the optimal level of
each regional public good ¢*(j) = 1, and for the national public good G* = 1. The optimal
public sector size is given by S* = fol g (j)dj + G* =2.13

Because we assume that governments only consider the utility of their voters, a left-wing
government in jurisdiction j strives to maximize

Ui(4) = a(j) (a(i) + In(g(4)) + In(G)) , (19)

i.e. the sum of the utilities of all its voters. Thus, the level of the local public good is
determined by the following condition (see appendix A for the derivation)

1 1

ai(j)  9(d)
<

=0. (20)
This equation can be solved to ¢;(j) = a;(j) < 1 for the level of the regional public good
under a left-wing subnational government.

On the other hand, if the right controls the local government it will set the level of the
regional public good as high as possible. We assume that the highest possible level of the
regional public good g, (7) is the socially efficient level ¢g*(j), that is ¢,(j) = ¢*(j) = 1.

We make this restrictive assumption to avoid that the following argument is complicated
by technical details. We show in appendix B that the main results continue to hold in more
general cases. Note, however, that the imposition of this particular spending limit can be
justified on grounds of plausibility. While left-wing supporters have to pay more taxes than
they would like to when the maximum possible public good level is equal to the efficient level,
right-wing local governments can “justify” the tax burden from a “moral” perspective on the
grounds that it maximizes aggregate welfare.

At the federal level, the amount of the national public good provided by an executive
controlled by the right is determined by maximizing

U, = / a,(j) (ex(3) + n(g(3)) +1n(G)) dj (21)
0

which is the sum of the utilities of all right-wing voters in the federation.
The first order condition is (see appendix A for the derivations)

1 1

- = 22
- = =0, (22

below to test the theory) where marginal increases in tax rates result in high amounts of revenue, thus causing
expenditures to be a more obvious signal for government inefficiency than the associated tax rates.

13Note that not only the volume but also the distribution of spending between the two tiers of government
is relevant for efficiency. For example, an equilibrium where the federal government would spend G = 2 and
subnational governments ¢g(j) = 0 is not optimal even though the aggregate public sector size is equal to the
efficient public sector size.

10



with R = fol ay(j)dj denoting the total number of right-wing voters in the federation. Solving
this equation, we obtain for the level of the federal public good when the right is in control
of the federal government G, = R < 1 = G*.

When the left controls the federal government, it will strive to provide the highest possible
level of the federal public good. We again impose that the maximum level cannot be higher
than the socially optimal level, that is G; = G* = 1 (a more general case is analyzed in
appendix B).

In the following subsections, we analyze the size of the public sector under various policy
regimes and administrations. We start by discussing the case of a centralized executive,
and then move on to discuss the impact of decentralization. The aim of these subsections
is to derive empirical predictions which simultaneously address the institutional regime of a
country (centralization vs. decentralization), and the prevailing political environment (that
is, which of the two groups has the majority in both the subnational jurisdictions and the
federation as a whole). In the empirical part of the paper, we will test these predictions.

3.1. Public sector size under centralization

We first derive the size of the public sector under a centralized regime. Under centralization,
the federal government chooses both the level of the national and that of each subnational
public good. Thus, we need to discuss two separate cases: the case where the left has a
majority in the whole federation, and the case where the federal government is controlled by
the right. Keeping in mind that the number of right-wing voters is given by R = fol ar(j)dj,
the federal executive is controlled by the right when R > 1/2. Under the assumption that
the utility function W(.) is logarithmic, the public sector size of the federal tier is then given
in equilibrium by R.'* The aggregate size of the public sector at the subnational tier is given
by fol 1dj = 1 because the highest possible level of the local public good will be chosen in all
jurisdictions (which is 1). Thus the aggregate size of the public sector when the right is in
control and the country is centralized is given by

SC=1+R<2. (23)

On the other hand, when L > 1/2, the left-wing party controls the government. It will
choose the maximum level of the national public good, and in each jurisdiction the level of
the subnational public good that is preferred by its constituency. The size of the public sector
is given in this case by

1
Sf:1+/ a(j)dj =1+ L < 2. (24)
0

We can reach two conclusions from these expressions. First, the political equilibrium leads
to a smaller than efficient aggregate public sector size, both when the federal government is
controlled by the right and when it is controlled by the left. Second, there is no systematic
difference in the aggregate size of the public sector chosen by the two parties. However, there
are differences in the distribution of spending between tiers of government. If the left is in
the majority, the aggregate size of the public sector at the subnational tier will be lower than
in the first-best equilibrium. We obtain the opposite results when the right has the majority.

We use equation 22 to obtain this result.
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Figure 1: Subnational public sector size under a decentralized public sector

3.2. Public sector size under decentralization

When the public sector is decentralized, the situation is different. The federal government
continues to be controlled by the party which has the federation-wide majority. The deter-
mination of the number of jurisdictions controlled by the left- and the right-wing parties is
more complicated than in the case of centralization, however. This number depends on both
the relative shares of the two groups in the federation, and their spatial distribution between
jurisdictions. On the most basic level, the two groups could be “equally” or “unequally” dis-
tributed. If both groups are equally distributed, each jurisdiction is populated by a,(j) = R
right-wing and a;(j) = L left-wing voters. Thus if the right has the federation-wide majority
(R >1/2), it will not only control the federal executive but also all subnational governments
and vice versa. Obviously, when the two groups are equally distributed, the number of ju-
risdictions controlled by either group and in turn the size of the public sector is the same as
under centralization. This case therefore does not need further analysis.

The more interesting case is the one where right- and left-wing voters are unequally dis-
tributed between jurisdictions, and it is here where decentralization makes a critical difference.
Assume without loss of generality that jurisdictions are ranked in descending order according
to the number of right-wing supporters, and that the function a,(j) = 1 —a;(j) is continuous.
That is, j = 0 is the jurisdiction with the highest share of right-wing supporters and j = 1 the
jurisdiction with the smallest share. Denote with j<# (0 < j°* < 1) the critical jurisdiction
where the share of right wing supporters is exactly 50%. Then, all subnational jurisdictions
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j < % are controlled by right-wing administrations and all jurisdictions with j > j% are
controlled by left-wing administrations.'®
The aggregate public sector size at the subnational tier is given by

jc'rit 1

so= " g+ [ (25)
]CTZ

using the fact that a;(j) = (1 — a,(j)), this expression simplifies to

1
Seub — —/ a(j)dj (26)
]CTZ

This formula can be explained with the help of figure 1. In this figure, all subnational
jurisdictions with j < j°"* are controlled by right-wing administrations. They will thus chose
the highest possible level of the local public good, which is 1. The jurisdictions j > ;%
will be controlled by left-wing administrations. In these jurisdictions, the government will
choose the level of the public good preferred by the left-wing voters, which equals the share
of left-wing voters in the jurisdiction. Since we have assumed that jurisdictions are ranked
according to the share of right-wing voters, the size of the public sector is equal to 1/2 in
the jurisdiction next to the critical jurisdiction, which is the first controlled by the left, and
increases thereafter monotonically.

Having derived the aggregate size of the public sector at the subnational tier, the total
public sector size can be easily expressed as follows. If the federal government is controlled

by the right, the aggregate size of the public sector under decentralization (S;il) is given by

1
Sd=R+1- / ar(J)dj, (27)
jcrit
because a right-wing federal government chooses G, = R for the national public good.

Since left-wing administrations will provide the highest possible and thus the socially effi-
cient amount of the national public good, the aggregate public sector size under a left-wing
federal administration and a decentralized public sector (Sld) is given by the following expres-
sion:

1
st=2- [ ad
J

crit

By considering these expressions, we can compare the size of the public sector under dif-
ferent regimes and governments. We derive the following result from the model.

Result A: Since fjlm-t ar(j) < R=(1— L) < 1, the relationship
5S¢ > S¢ and S¢ < S,

holds.

15T there is no jurisdiction for which a,(j) = a;(j) = 0.5, then all subnational governments must be formed
by right-wing or left-wing parties, depending on whether R > L or vice versa. In this case, the critical
jurisdiction can be defined as j =0 when R < L or j =1 when R > L.
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That is, decentralized public sectors exhibit bigger governments than centralized regimes
when the federal administration is left-wing. Conversely, decentralized public sectors exhibit
smaller governments than centralized regimes when the federal government is right-wing.

4. Empirical evidence

4.1. Hypotheses, empirical model and data
The theoretical Result A suggests the following empirical hypothesis.

Hypothesis A: Fiscal decentralization leads to a larger aggregate public sector size
than centralization when a left wing party controls the federal government, and to
a smaller aggregate public sector size than centralization when a right-wing party
controls the federal government

One problem that emerges when one attempts to test this hypothesis empirically is that
“real-world” countries almost never match the assumptions upon which the theoretical model
is built. We have, for example, treated centralization as a regime in which subnational gov-
ernments have absolutely no role to play. This assumption is inappropriate given that even
the most centralized states allow for some amount of local self-rule. Second, we have contin-
uously talked about “federal” and “subnational” governments, thus evoking the impression
that only federations can be decentralized. In reality, this is not the case. Whether a country
is decentralized or not is primarily determined by the prevailing political reality and not by
whether the constitution designates the country as a federation or a unitary state.!® Third,
we have assumed that there are only two parties in the country, and that each individual is
associated with one of these two parties, and furthermore that this association depends only
on the supplied factor of production. We therefore have to provide a reasonable “translation”
of the concepts used in the theoretical part in order to specify a meaningful empirical model.

In this empirical section, we treat decentralization as a continuous concept which is based
on the amount of fiscal autonomy of subnational governments. We take a dual approach in
measuring fiscal decentralization. There are two types of fiscal decentralization, one that is
related to the expenditure and one that is related to the revenue side of the budget, and both
might exhibit different effects on the size of the public sector in real-world countries (even
though there should be no difference theoretically since taxes and spending are simultaneously
determined in our model).

Expenditure decentralization (Ezp. dec.) is defined in this paper as the share of subnational
expenditures to total government expenditures. Revenue decentralization (Rev. dec.) is
accordingly defined as the share of subnational revenues to total government revenues. Panel
data on the level of expenditure and revenue decentralization for a large number of countries
is readily available from the “Country Database on Fiscal Decentralization” constructed by
the World Bank.'” This database uses original expenditure and revenue data from the IMF’s
GFS database to calculate the decentralization indicators.

Even though the decentralization data are available for a fairly large set of countries, we
focus, for two reasons, on OECD countries. First, all countries in this group have a similar

Tndeed, some federal countries are far less fiscally decentralized than unitary states, see Stegarescu (2005)
for empirical evidence to this effect.

" This data can be downloaded under:
wwwl.worldbank.org/publicsector/decentralization/WBFDICountryDatabaseJan2005.x1s.
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institutional and economic structure, so that we can be reasonably sure that the variables
of interest have similar effects and interpretations. For example, it is not clear ex ante
whether a process of decentralization in a democratic state will have the same characteristics
and consequences as in an autocracy. Second, there is also the issue of data quality once
non-OECD countries are considered. In particular, measures for government ideology are
more reliable and detailed for OECD than non-OECD countries. However, we also conduct
robustness checks with a larger set of countries in section 4.2.3.

Initial investigations of Hypothesis A are conducted in figure 2 and 3 for a sample of 18
high-income OECD countries'® over the 1980-2000 period. These figures are based on the
observations that are included in the baseline regressions reported further below.

Public sector size is measured in these figures by total government expenditures divided by
GDP. The data is obtained from the OECD’s Economic Outlook database.

The ideological position of the central government is measured by an index from the CPDS
I database provided by Armingeon et al. (2008).!2 This index, denominated Ideology, assumes
the value 1 when the government is considered to be far-right and 5 when it is considered to be
far to the left (see table 1). The use of this disaggregated measure also enables us to consider
coalition governments and intermediate regimes since the clear distinction of governments
into left and right put forward in the theoretical section is seldom observed in reality. One
drawback of this measure is, as noted further above, that it is only available for 23 high-income
OECD countries.

Even though the CPDS I ideology data is available for 23 countries, three of them had to
be dropped from the database because of the unavailability or excessive number of missing
observations for the decentralization data from the World Bank database. (That is, data for
Japan and New Zealand is unavailable over the whole sample period, and data for Greece
is only available in 1980 and 1981.) Furthermore, Iceland and Luxembourg were dropped
because decentralization does not seem to be a reasonable concept for such small countries.

In both figures, we split the observations according to whether the central government in a
given country-year combination is left-wing (Ideology> 3) or right-wing (Ideology< 3).2° We
then fit linearly the data on public sector size and expenditure decentralization for these two
subgroups in figure 2. In figure 3, we plot the data for revenue decentralization.

Both figures seem to confirm our conjecture on the relationship between decentralization
and size of the public sector. For the subgroup of observations with left-wing administrations,
we observe a positive relationship between both expenditure and revenue decentralization
and public sector size. For the subgroup with right-wing administration, the relationship is
negative. However, these simple figures do not control for other confounding factors and can
therefore only provide preliminary evidence.

8Which are: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Italy,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom, United States.

9The original source is the Political Data Yearbook (various issues) published by the European Journal of
Political Research.

20Note that we drop observations for which Ideology= 3 (“centrist” governments).
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Table 1: DEFINITION AND SOURCE OF VARIABLES

Label

Description

Source

Public sector size

Exp. decentralization

Rev. decentralization

Ideology

Exp. dec.x Ideology

Rev. dec.x Ideology

Population

Working

Pop. density
GDP p. c.
Unemployment

Openness

Herf. index

Urbanity

Prediction of Exp. Dec x Ideology

Prediction of Rev. Dec. x Ideology

Dependent variable

Logistic transformation of public ex-
penditures/GDP

Decentralization variables

Subnational share of total government
expenditures

Subnational share of total government
revenues

Ideological variable

Index of the ideology of government,
higher values indicate more leftist ide-
ology

Interactions

Interaction between ideology-index
and expenditure decentralization

Interaction between ideology-index
and revenue decentralization

Control variables

Logarithm of Population

Share of population between 15-65
years

Population density
GDP per capita
Unemployment rate

Trade openness ([ex-
ports+imports]/GDP)

Herfindahl index of government con-
centration, higher values indicate less
fragmented governments

Excluded instrument

Share of Population living in urban ar-
eas

Constructed instruments

Non-linear function (of a linear com-
bination) of in- and excluded instru-
ments

Non-linear function (of a linear com-
bination) of in- and excluded instru-
ments

OECD Economic Outlook No. 83

The World Bank’s Country Database
on Fiscal Decentralization (based on
the IMF’s GFS data)

The World Bank’s Country Database
on Fiscal Decentralization (based on
the IMF’s GFS data)

CPDS I Dataset 1960-2006
(Armingeon et al., 2008)

Own calculations based on original
data

Own calculations based on original
data

OECD Population and Labour Force
Statistics

OECD Population and Labour Force
Statistics

UN (World Population Prospects)
OECD Annual National Accounts
OECD Economic Outlook No. 83
OECD Macro Trade Indicators

DPI 2006 Dataset (Beck et al., 2001)

UN (World Population Prospects)
Own construction after Wooldridge
(2002), see main text for explanation

Own construction after Wooldridge
(2002), see main text for explanation




In order to investigate whether the findings from the bivariate plots are robust to a more
elaborate methodology, we estimate the following general model in various individual speci-
fications

Pub. sec. size =a; + v + b1 Decentralization + by Ideology + b3 Decentralization xIdeology

+ b Control variables -+ e.
(28)

In this equation, the a and ~ coefficients are cross-section and time-fixed effects, € is the
error-term. The remaining variables and their sources are listed in table 1.

The dependent variable is the size of the public sector (Pub. sec. size). It is measured
by the ratio of total government expenditures to GDP. We follow Oates (1985) and Marlow
(1988) by applying a logistic transformation to this measure in the regressions. The reason
for this transformation is that the expenditure to GDP ratio is constrained to lie between 0
and 1, thus contradicting the assumptions for Least Squares to be appropriate.

In order to test Hypothesis A, we construct two interaction variables by multiplying the
ideology with the decentralization variables. They are denominated as Ezp. dec. x Ideology
and Rev. dec. x Ideology in the regression tables. Interaction variables are routinely used
to explore conditional hypotheses. The conditional hypothesis in the current context is that
decentralization leads to a larger public sector size when the central government is left-wing
and to a smaller public sector size when it is right-wing.

There are, however, some pitfalls in estimating interaction models, both regarding spec-
ification and interpretation (Brambor et al., 2006). Regarding specification, Brambor et al.
(2006) show that all constituent terms of an interaction variable have to be included in the
model in order to avoid an omitted variable bias. This implies for the current case that not
only Fxp. dec. X Ideology and Rev. dec. x Ideology must be included in model 28, but also
each of the constituent variables separately, i.e. Fxp. dec., Rev. dec. and Ideology.

Regarding interpretation, it follows from Brambor et al. (2006) that the marginal effect of
decentralization on public sector size is

d Pub. sec. size

d Decentralization b1+ by Ideology . (29)
That is, the marginal effect of an additional increase of decentralization depends on the value
of the ideology variable.

The theoretical model predicts that by + bgIdeology is negative if Ideology=1, i.e. when the
central government is far right, and that it is positive if Ideology=5, i.e. when the central
government is far left. Therefore, we provide the marginal effect and the corresponding t-
statistics for the decentralization variable when Ideology=1 and Ideology=>5 in the regression
tables further below.

A fortiori, the theory also predicts that by 4+ bs Ideology=5 > b; + b3 Ideology=1 , i.e. that
the marginal effect of decentralization on public sector size is “more positive” under a left-
and a right-wing government. Therefore, we also provide in the regression tables the p-values
from a z-test of this hypothesis. (This test is discussed in more detail further below.)

We include a number of additional control variables which might influence the size of the
public sector. We consider the (log of) population size (Population), the share of the non-
dependent population (Working), the population density (Pop. density), GDP per capita
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(GDP p. c.), the unemployment rate (Unemployment), the trade openness of the economy
(Openness), and the Herfindahl index of government fragmentation (Herf. index).

All control variables and their sources are listed in table 1. A cross-correlation matrix is
provided in table C.1 in Appendix C.2! Summary statistics are provided in table C.2 in the
same Appendix.

Since the Hausman test consistently indicates that country fixed effects belong in model 28,
we only report the results from fixed effects regressions. Fixed effects models implicitly take
account of (largely) time-constant country specific features that are difficult to measure ex-
plicitly, for example moral hazard problems due to the presence of intergovernmental transfer
schemes (Goodspeed, 2002). However, the use of fixed effects precludes the explicit inclusion
of variables which capture the largely time-constant institutional structure of a country, i.e.
whether a country is a presidential or parliamentary democracy, or whether it is federal or
unitary.

4.2. Results

4.2.1. Baseline results

We start with reporting our baseline results in table 2. These are derived from simple fixed
effects regressions with both the expenditure and revenue decentralization measures. The
first specification in both sets of models only includes a linear control for decentralization
(ED (I) and RD (I)). A variant of this model is traditionally used to explore the Leviathan
Hypothesis. We append this basic model consecutively in subsequent specifications. In the
second specification, we include the interaction variable in order to test the hypothesis that
decentralization under a left-wing administration increases and under a right-wing government
decreases public sector size (ED (II) and RD (II)). In the third specification (ED (III) and
RD (III)), we additionally include year-fixed effects in order to control for contemporaneous
correlation between countries. In the fourth specification (ED (IV) and RD (IV)), we take
autocorrelation within countries into account by conducting the hypothesis tests on the basis
of clustered standard errors. Note that hypothesis tests in all models are conducted with
robust standard errors in order to take potential heteroscedasticity into account.

We first discuss briefly the estimation results for the control variables before we focus the
effect of decentralization and ideology. The results for the control variables in table 2 are
generally similar between the regressions with expenditure and revenue decentralization.

We find that an increase in population size significantly increases the size of the public
sector. An explanation for this result is that the population increases within countries either
because of an increase in the birth rate, a decrease in old age mortality, or through more
immigration. It is a reasonable conjecture that all three explanations for population growth
might lead to a short-term expansion of government activity.

21 This cross-correlation matrix is constructed with the variables in levels. In addition, we have also con-
structed a cross-correlation matrix with cross-section and time-demeaned values (not reported but available
upon request). Neither of these two matrices suggest major multicollinearity problems. Population density
and GDP per capita appear to be the only variables that display somewhat noteworthy correlations with the
decentralization variables. However, running the IV regressions further below after excluding these variables
one at a time does not change the main conclusions. We have also experimented with a principal components
analysis in order to address potential multicollinearity problems. We derived the principal components of
all control variables except the decentralization and ideology variables and included them successively in a
regression model similar to model 28. We found that when enough components are included, the results are
similar to those reported further below.
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The share of the non-dependent population is negatively related to the size of the public
sector. This result is reasonable since a less dependent population decreases spending needs.

Population density is negatively related to the size of the public sector. This result suggests
that scale economies exist in the provision of public goods.

GDP per capita is negatively related to the size of the public sector. This result is expected
and can be explained, for example, by the argument that more prosperous societies depend
less on interpersonal risk sharing through social security transfers when private resources are
sufficient to absorb negative economic shocks. However, the finding could also be statistical
artifact produced by the presence of GDP in the denominator of the dependent variable and
in the nominator of the GDP p. c. variable in equation 28. While we are not particularly
interested in the effect of GDP per capita on public sector size in this paper, this “ratio
problem” could lead to biased estimates of our variables of interest.?? However, we have
investigated this possibility in two robustness checks and found that the conclusions with
regard to the variables of interest remain valid (these robustness checks are not reported, but
available from the author).?3

The unemployment rate is positively related to public sector size, presumably because a
high level of unemployment leads to increased expenditures for social protection and counter-
cyclical fiscal policies.

The coefficient on the openness variable is significantly negative. More open countries seem
to have smaller governments than closed economies, thus indicating that a higher exposure
to international competition limits government intervention.

The coefficient on the Herfindahl index is insignificant, suggesting that government frag-
mentation has no significant effect on public sector size.

The political and decentralization variables are our main concern. In particular, the in-
teraction between expenditure decentralization and the ideology variable is used to explore
the implications of the theoretical model. When no interaction variables are used (ED (I)
and RD (I)), the coefficient on the decentralization variable is significantly positive. At face
value, this result suggests that more decentralized states have larger governments, in turn in-
dicating that the simple linear Leviathan Hypothesis— that decentralization decreases public
sector size— is not correct.

The inclusion of the interaction variable does not lead to a re-evaluation of this particular
conclusion. The marginal effect of the decentralization variables when the central government
is right-wing and when it is left-wing, reported at the bottom of the table in the rows labeled
with Dec. x Left and Dec. x Right, is always positive and exhibits large t-statistics. Hence,
the Leviathan Hypothesis is rejected by these regressions even when the ideology of the central
government is taken into account. Consequently, we also find no support for Hypothesis A in
its basic formulation.

However, note that the numerical value of the marginal effect is always larger for a left-
than a right-wing government. This suggest that while decentralization always increases

22Gee Kronmal (1993) for a more detailed discussion.

ZWe applied two different strategies to explore whether our results are sensitive to the “ratio problem”.
First, we simply estimated equation 28 without including GDP per capita in the set of explanatory variables.
Second, we estimated models where we do not scale expenditures by GDP but instead specify as dependent
variable the log of total (nominal) expenditures, and include as additional independent variables the GDP
deflator (to take account of the fact that expenditures are given in nominal terms) and the level of GDP. In
both cases, we used the instrumental variables approach.
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public sector size, it leads to a larger increase under a left than a right-wing government.
This hypothesis is tested formally with a (one-sided) z-test. The Hj is that the marginal
effect of decentralization is larger under a left- than a right-wing government. The p-values
for these tests are also reported at the bottom of table 2. We find that Hy can never be
rejected at conventional significance levels.

One drawback of this test is that a particular formulation of Hy and the corresponding H;
has significant implications for the conclusions. That is, if Hy were that the marginal effect
of decentralization under a right-wing government has a larger effect than under a left-wing
government, the conclusions would differ. Therefore, the test should also be conducted with
a alternative H( stating that the effect is larger for right-wing than for left-wing govern-
ments. If this alternative Hy is rejected (given that the original Hy is not rejected), we can
be reasonably sure that the marginal effect is larger for left- than for right-wing governments.
Fortunately, no separate p-values for this alternative hypothesis need to be reported because
the appropriate p-value is just one minus the p-value for the original Hy. Therefore, it is
immediately clear from table 2 that the hypothesis stating that the marginal effect of decen-
tralization is larger under a right-wing government can be rejected at conventional significance
levels for expenditure decentralization. For revenue decentralization, however, the p-values
would always be over 10% (since the p-values for the original hypothesis are always below
90%).

Even though the evidence is relatively weak for the revenue decentralization regressions,
we find that these results, overall, suggest that the “public-sector size increasing” effect of
decentralization is significantly larger under a left- than a right-wing government. Presumably,
the “non-ideology” effects of decentralization, such as common pool problems and soft budget
constraints®?, lead to such large increases in the public sector size that ideological differences
have no impact on the direction of the aggregate effect. However, ideological differences affect
the magnitude of the effect in a way that is consistent with our theory. Thus, we find some
evidence for a reformulated version of Hypothesis A.

In the following, we will explore whether this result remains valid in a number of robustness
checks.

%For example, Sorribas-Navarro (2010) provides empirical evidence for soft budget constraints in Spain
during the 1986-2006 period, i.e. around a time when Spain had initiated significant fiscal decentralization.
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Table 2: IMPACT OF EXPENDITURE AND REVENUE DECENTRALIZATION ON PUBLIC SECTOR SIZE, 1980-2000, FIXED
EFFECTS MODELS

Expenditure Decentralization Revenue Decentralization
ED (I) ED (II) ED (I1I) ED (IV) RD (I) RD (II) RD (III) RD (IV)
b/t b/t b/t b/t b/t b/t b/t b/t
Population 74.360%** 73.023%** 61.830%** 61.830%* T1.711%** T1.724%** 63.673%** 63.673%*
(5.509) (5.516) (4.407) (2.340) (5.595) (5.603) (4.698) (2.403)
Working -2.523%** -2.599%%* -1.707* -1.707 -1.836** -1.834%* -0.828 -0.828
(-2.749) (-2.797) (-1.722) (-0.905) (-2.131) (-2.123) (-0.924) (-0.370)
Pop. density -0.593%** -0.598%** -0.970%** -0.970%** -0.796%** -0.794%%* -1.114%%* S1.114%%*
(-3.543) (-3.546) (-5.642) (-3.919) (-4.585) (-4.529) (-6.633) (-4.273)
GDP p. c. -0.000 -0.000 -0.003*** -0.003** -0.000 -0.000 -0.002%** -0.002%*
(-1.386) (-1.213) (-3.385) (-2.415) (-1.172) (-1.174) (-3.083) (-1.899)
Unemployment 4.949%** 4.969%** 4.059%** 4.059%** 4.441%%* 4.442%%* 3.764%%* 3.764%**
(14.414) (14.185) (7.585) (3.439) (11.440) (11.446) (6.811) (3.301)
Openness -0.762%** -0.767F** -0.962%** -0.962%** -0.754%%* -0.755%%* -0.963%** -0.963%**
(-7.784) (-7.944) (-7.534) (-5.468) (-7.844) (-7.997) (-7.771) (-5.678)
Herf. index -3.086 -5.173 -8.049 -8.049 -5.636 -5.822 -8.352 -8.352
(-0.527) (-0.851) (-1.375) (-1.491) (-0.960) (-0.935) (-1.411) (-1.283)
Ideology 0.574 -1.491 -1.729 -1.729 1.170* 1.070 0.856 0.856
(0.835) (-1.117) (-1.412) (-1.139) (1.697) (0.962) (0.750) (0.476)
Exp. dec. 0.973%** 0.826%** 0.641%%* 0.641%*
(4.310) (3.508) (2.684) (1.970)
Exp. dec. x Ideology 0.062* 0.073** 0.073*
(1.706) (2.195) (2.009)
Rev. dec. 1.290%** 1.280%*** 1.062%** 1.062
(4.122) (3.897) (3.400) (1.615)
Rev. dec. x Ideology 0.005 0.020 0.020
(0.105) (0.398) (0.230)
Year effects No No Yes Yes No No Yes Yes
Dec. x Right 0.888 0.714 0.714 1.285 1.082 1.082
(3.847) (3.074) (2.233) (4.052) (3.602) (1.679)
Dec. x Left 1.135 1.005 1.005 1.305 1.160 1.160
(4.267) (3.986) (2.978) (3.787) (3.515) (1.656)
Hp : Dec.x Left > Dec.x Right (p-val) 0.956 0.986 0.978 0.542 0.655 0.591
N 322 322 322 322 322 322 322 322
F 45.572 39.285 36.664 21.945 43.190 40.626 41.172 11.463
R? 0.596 0.600 0.563 0.563 0.593 0.593 0.556 0.556
RMS error 9.593 9.561 9.311 9.311 9.634 9.650 9.385 9.385

2 Hypothesis tests are based on heteroscedasticity robust standard errors

b Clustered standard errors are used in model (IV)

¢ Stars indicate significance levels at 10% (*), 5% (**) and 1%(***)

d t-statistics in parentheses

¢ Marginal effect of decentralization at Ideology=1 (Right) and Ideology=>5 (Left) reported at the bottom of the table with t-statistics in parentheses



4.2.2. Robustness checks with IV regressions

Since both the expenditure and the revenue decentralization variables are constructed with
fiscal variables, it is conceivable that both are simultaneously determined with the size of
the public sector since the latter is also a fiscal variable. Hence, the previous results might
be biased because both the expenditure and revenue decentralization variables, and their
interactions with the Ideology variable might be endogenous. We therefore re-evaluate the
results from the previous section with an instrumental variable approach.

First, we use as excluded instruments for the decentralization variables and their interac-
tions with the Ideology variable an urbanity index. Second, we use two additional instrumental
variables which are constructed according to a procedure proposed in Wooldridge (2002).

In this procedure, the endogenous decentralization variables are linearly projected into
the space spanned by the (in- and excluded)?® instruments.?® The linear projections are then
interacted with the Ideology variable, which results in a non-linear transformation of the linear
prediction. These non-linear transformations can then be used as additional instruments since
they are solely based on exogenous variables.?” By applying this procedure, we obtain for
each model altogether three excluded instruments for two potentially endogenous regressors
(i.e. the decentralization variables and their interactions with the Ideology variable). Since
we have therefore at least on overidentifying restriction for each model, we can calculate
diagnostic statistics to confirm the validity of the set of instruments.

The results from the instrumental variable regressions are collected in table 3. Note that
the instruments perform well. The over-identification test (Hansen J) generally suggests that
they are valid. The relevance test generally indicates that the instruments are relevant.

The marginal effects reported at the bottom of the table suggest, as in the baseline models,
that decentralization increases the size of the public sector irrespective of whether the central
government is ruled by a left- or a right-wing government. As in the baseline model, the
marginal effect is larger under a left- than a right-wing government. The findings in the IV
regressions are therefore consistent with the baseline results. While the numerical values of
the estimated coefficients are difficult to interpret due to the logistic transformation of the
dependent variable, it is noteworthy that the absolute magnitude of the marginal effects is
larger than in the baseline regressions.

ZNote on terminology: “excluded” instruments are those variables that are not used as exogenous regressors
in the second stage regressions, “included” instruments are those variables that are used as control variables
in the second stage regression. See for example Baltagi (1998) for further details.

26Which also include the cross-section and time fixed effects.

#TSee Wooldridge (2002) for further details.
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Table 3: IMPACT OF EXPENDITURE AND REVENUE DECENTRALIZATION ON PUBLIC SECTOR SIZE, 1980-2000, FIXED
EFFECTS MODELS WITH INSTRUMENTAL VARIABLES

Expenditure Decentralization Revenue Decentralization
ED (I) ED (II) ED (I1I) ED (IV) RD (I) RD (II) RD (III) RD (IV)
b/t b/t b/t b/t b/t b/t b/t b/t
Population 52.730%** 44.883%* 19.116 19.116 36.440 33.155 35.534 35.534
(2.617) (2.035) (0.664) (0.404) (1.287) (1.106) (1.299) (0.417)
Working -6.644%F* -7.799%** -9.246%* -9.246 -4.030%** -4.213%%* -3.296** -3.296
(-3.308) (-3.098) (-2.328) (-1.096) (-3.458) (-3.549) (-2.200) (-0.867)
Pop. density -0.075 0.041 -0.266 -0.266 -0.967*** -0.952%** -1.182%%*%* -1.182%*
(-0.235) (0.105) (-0.561) (-0.338) (-3.184) (-2.934) (-4.199) (-2.051)
GDP p. c. -0.000 -0.000 -0.003*** -0.003 -0.000 0.000 -0.001 -0.001
(-0.991) (-0.666) (-2.607) (-1.576) (-0.068) (0.060) (-1.220) (-0.517)
Unemployment 6.347FF* 6.727** 5.471HH* 5.471%* 4.138%** 4.133%%* 3.740%** 3.740%*
(8.716) (7.936) (5.126) (2.159) (10.270) (9.860) (6.158) (2.820)
Openness -0.759%** -0.769%** -0.718%** -0.718%* -0.720%** -0.734%%* -0.851%%* -0.851%**
(-6.569) (-6.245) (-3.425) (-1.919) (-6.689) (-6.520) (-5.563) (-3.811)
Herf. index -4.896 -9.312 -11.146 -11.146 -17.434%* -21.434** -19.519%* -19.519
(-0.670) (-1.175) (-1.427) (-0.994) (-2.328) (-2.400) (-2.562) (-1.580)
Ideology -0.564 -4.775 -4.533 -4.533 2.105%%* 0.675 0.518 0.518
(-0.505) (-1.469) (-1.421) (-1.479) (2.318) (0.403) (0.359) (0.249)
Exp. dec. 4.144%** 4.641%%* 4.653%* 4.653
(3.226) (3.034) (2.319) (1.128)
Exp. dec. x Ideology 0.118 0.106 0.106*
(1.550) (1.474) (1.983)
Rev. dec. 6.189%** 6.525%** 4.965%** 4.965
(3.751) (3.677) (2.938) (1.270)
Rev. dec. x Ideology 0.078 0.073 0.073
(0.928) (1.049) (0.704)
Year effects No No Yes Yes No No Yes Yes
Dec. x Right 4.759 4.759 4.759 6.602 5.038 5.038
(3.058) (2.349) (1.151) (3.677) (2.959) (1.282)
Dec. x Left 5.229 5.184 5.184 6.913 5.330 5.330
(3.088) (2.439) (1.239) (3.612) (2.993) (1.320)
Hp : Dec.x Left > Dec.x Right (p-val) 0.939 0.930 0.976 0.823 0.853 0.759
N 322 322 322 322 322 322 322 322
F 25.879 20.282 13.587 24.758 23.540 19.219 24.130 17.706
R? 0.304 0.144 0.028 0.028 0.246 0.171 0.278 0.278
RMS error 12.594 13.991 13.890 13.890 13.111 13.767 11.972 11.972
Overid. test 0.083 0.215 0.190 0.399 0.244 0.221 0.078 0.179
I. relevance test 0.000 0.000 0.006 0.355 0.000 0.000 0.000 0.217

@ Hypothesis tests are based on heteroscedasticity robust standard errors

b Clustered standard errors are used in model (IV)

¢ Stars indicate significance levels at 10% (*), 5% (**) and 1%(***)

d t-statistics in parentheses

¢ Marginal effect of decentralization at Ideology=1 (Right) and Ideology=>5 (Left) reported at the bottom of the table with t-statistics in parentheses



4.2.83. Robustness checks with additional countries

The previous regressions were confined to OECD countries. While this has the advantage
that detailed ideology data is available and the institutional structure of all included countries
is reasonably similar, it has the disadvantage of a relatively small sample size.

Therefore, this section presents the results of an estimation of model 28 with a larger set
of countries. However, note that while we use variables that measure similar “concepts” as
in the previous sections, we need to use different sources.

Most importantly, the CPDS I ideology measures are not available for non-OECD countries.
In the regressions reported below, we therefore use the goviric variable from the Database of
Political Institutions (Beck et al., 2001). This variable measures the ideology of the largest
government party on a three-digit scale. It codes right-wing parties as 1, centrist parties as
2, and left-wing parties as 3. (Parties that cannot be classified according to a left-right scale
are coded as 0. These observations are dropped by us.) Note that this variable is less precise
then the CPDS I measures since it only uses a three-digit scale. Moreover, it is probably also
narrower since it captures only the ideology of one, albeit the largest, government party. The
results from these regressions should therefore be interpreted with caution.

We continue to use the World Bank data to measure expenditure and revenue decentraliza-
tion. With regard to the other control variables, we use the following sources. Government
size is measured with the “government share” variable from the Penn World Tables. As in
the last section, we use the logistic transformation as dependent variable. The population
size and openness variables are also retrieved from the Penn World Tables. Population size is
included in logs in the regressions. As an analogue for the share of the working population,
we include the age-dependency ratio, i.e. the share of the old relative to the working popula-
tion, which is retrieved from the World Bank’s EdStats database. Population density and the
unemployment rate are retrieved from the World Development Indicators. The Herfindahl-
Index is from the Database of Political institutions and is the same already included in the
baseline regressions.

Since we report IV regressions, an urbanity variable has to be retrieved for this larger
set of countries. We use the measure from the the Vanhanen Index of Power Resources
database (Vanhanen, 2003), which we retrieved from the Quality of Government database
(Teorell et al., 2010). This data is only available until 1999, so that our sample period in
these regressions is slightly smaller than in the previous sections.

Note that the World Development Indicators exhibit some missing observations for the
Population density and the unemployment rate variables. Whenever observations are missing
for these variables, we replace them, when available, with the values of the corresponding
variables used in the baseline regressions. The correlation between the respective variables
is high (in both cases over 0.95), so that this probably does not lead to distortions in the
regressions.

As argued previously, decentralization is difficult to compare between democratic and auto-
cratic states. In the regressions, we therefore use only observations for which the institutional-
ized democracy score (DEMOC) from the Polity IV Project is larger than 5 (Marshall and Jaggers,
2002). (Higher values in this score imply higher levels of democracy with 10 being maximum
democracy and 0 the minimum). This variable is also retrieved from the Quality of Govern-
ment database (Teorell et al., 2010).
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We also drop all states with a population with less than 500,000 inhabitants since they are
too small to be meaningfully decentralized, and countries with singleton observations in the
dataset since we estimate fixed effects models.

After constructing the database in this way, the number of available countries is 44.28 The
results from the regressions with this sample are reported in table 4. As in the previous
regression tables, we report at the bottom this table the marginal effect of decentralization
in case of a right (b; + b3 Ideology = 1) and a left-wing (b; + bs Ideology = 3) government,
and the p-value of a z-test on the hypothesis by + b3 Ideology=3 > by + b3 Ideology=1.

We find that the results with respect to the variables of interest, the decentralization and
ideology variables, are similar to the baseline regressions. First, the marginal effect of the
decentralization variable is consistently positive. However, the significance levels are smaller.
Second, the magnitude of the marginal effect is, with one exception, consistently larger for
left- than for right-wing governments. Related to this, the hypothesis that the effect is larger
for left-wing then right-wing government is never rejected at conventional significance levels.
The opposite hypothesis is either rejected at conventional significance levels or displays small
p-values for revenue decentralization (recall that the p-value of the hypothesis that the effect
is larger for right-wing governments is just one minus the p-value of the original hypothesis).
For expenditure decentralization, the p-values are larger. It is interesting to note that in these
regressions, the results with respect to the variables of interest are stronger for revenue than
expenditure decentralization.

28 Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Bulgaria, Canada, Chile, Colombia, Costa Rica,
Czech Republic, Denmark, Dominican Republic, Estonia, Finland, France, Georgia, Germany, Hungary, Ire-
land, Israel, Italy, Latvia, Lithuania, Mexico, Netherlands, Norway, Panama, Paraguay, Peru, Poland, Portu-
gal, Romania, Slovak Republic, Slovenia, South Africa, Spain, Sweden, Switzerland, Thailand, Trinidad and
Tobago, United Kingdom, United States.
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Table 4: IMPACT OF EXPENDITURE AND REVENUE DECENTRALIZATION ON PUBLIC SECTOR SIZE, 1980-1999, FIXED EFFECTS MODELS

WITH INSTRUMENTAL VARIABLES, OECD AND NON-OECD COUNTRIES (44 COUNTRIES)

Expenditure Decentralization

Revenue Decentralization

ED (I) ED (II) ED (I1I) ED (IV) RD (I) RD (II) RD (III) RD (IV)
b/t b/t b/t b/t b/t b/t b/t b/t
Population -195.776 -212.518 -228.801 -228.801 -146.274%%* -157.570%*** -183.870%*** -183.870**
(-1.629) (-1.254) (-1.038) (-0.677) (-5.971) (-5.516) (-4.841) (-2.569)
Age-dep. ratio -2.217 -2.721 -3.185 -3.185 0.534 0.352 -0.191 -0.191
(-0.533) (-0.450) (-0.459) (-0.282) (0.551) (0.351) (-0.149) (-0.068)
Pop. density 0.211 0.254 0.156 0.156 0.006 0.046 0.071 0.071
(0.525) (0.490) (0.337) (0.206) (0.063) (0.435) (0.603) (0.302)
GDP p. c. -1.079 -1.169 -4.331 -4.331 0.236 0.303 -0.960 -0.960
(-0.905) (-0.735) (-0.798) (-0.518) (0.732) (0.857) (-1.230) (-0.638)
Unemployment 1.991 2.123 0.202 0.202 0.842%** 0.822%%* 0.135 0.135
(1.625) (1.242) (0.229) (0.118) (2.682) (2.527) (0.298) (0.210)
Openness 0.161 0.236 -0.225 -0.225 -0.392%** -0.388%** -0.446%** -0.446**
(0.280) (0.280) (-0.836) (-0.443) (-4.276) (-4.111) (-3.527) (-2.390)
Herf. index 18.567 21.165 15.502 15.502 0.108 0.262 1.714 1.714
(0.897) (0.723) (0.708) (0.457) (0.019) (0.043) (0.275) (0.262)
Ideology -5.170 -5.182 -5.520 -5.520 0.625 -0.581 -1.578 -1.578
(-0.889) (-0.792) (-1.026) (-0.708) (0.764) (-0.438) (-1.185) (-1.095)
Exp. dec. 8.075 9.203 5.517 5.517
(1.017) (0.761) (0.663) (0.424)
Exp. dec. x Ideology -0.020 0.032 0.032
(-0.131) (0.362) (0.235)
Rev. dec 2.641* 2.964%* 3.012%* 3.012
(1.964) (2.170) (2.213) (1.036)
Rev. dec. x Ideology 0.050 0.079 0.079
(1.018) (1.605) (1.135)
Year effects No No Yes Yes No No Yes Yes
Dec. x Right 9.183 (0.766)  5.549 (0.671)  5.549 (0.429) 3.014 (2.211)  3.090 (2.269)  3.090 (1.071)
Dec. x Left 9.144 (0.776)  5.613 (0.687)  5.613 (0.441) 3.113 (2.285)  3.248 (2.371)  3.248 (1.140)
Hp : Dec.x Left > Dec.x Right (p-val) 0.552 0.641 0.593 0.846 0.946 0.872
N 483 483 483 483 483 483 483 483
F 4.188 3.129 2.758 0.812 33.708 27.599 6.326 3.654
R? -4.030 -5.303 -2.344 -2.344 -0.085 -0.207 -0.576 -0.576
RMS error 25.896 29.023 18.566 18.566 12.028 12.701 12.748 12.748
Overid. test 0.957 0.804 0.456 0.777 0.426 0.443 0.679 0.821
1. relevance test 0.705 0.645 0.674 0.831 0.003 0.001 0.001 0.173

2 Hypothesis tests are based on heteroscedasticity robust standard errors

b Clustered standard errors are used in model (IV)

¢ Stars indicate significance levels at 10% (*), 5% (**) and 1%(***)

d t-statistics in parentheses

¢ Marginal effect of decentralization at Ideology=1 (Right) and Ideology=3 (Left) reported at the bottom of the table with t-statistics in parentheses



5. Conclusion

This paper is concerned with the relationship between fiscal decentralization and the size
of the public sector. We first provide a short overview of the state of the literature. Rec-
ognizing that the theoretical link between fiscal decentralization and public sector expansion
has not yet been fully explored, we develop a model that relates decentralization and the po-
litical affiliation of voters to the size of the public sector. The model results in the empirical
hypothesis that fiscal decentralization leads to larger public sectors when the federal govern-
ment is controlled by a left-wing party, and to smaller public sectors when it is controlled by
a right-wing party.

We test this hypothesis in the empirical part of the paper. Our results suggest, in contrast
to the theoretical hypothesis, that decentralization leads to an increase in the size of govern-
ment irrespective of the ideology of the central government. However, we also find that the
magnitude of the marginal effect is larger under a left- than under a right-wing government.
Apparently, the non-ideological effects of decentralization, such as common pool problems,
determine the overall direction of the impact of decentralization on public sector size. While
the ideological effects are not strong enough to affect the overall direction, they influence its
magnitude in a way that is consistent with the theoretical predictions. We therefore find some
evidence for a adapted version of our original hypothesis.

That the empirical results are only partially consistent with the theoretical model may be
due to the fact that there are some shortcomings in the latter. In particular, we make relatively
strong assumptions about the fiscal constitution. For example, we assume that the federation
operates under an efficient fiscal constitution. One avenue for future work is therefore to
generalize the model by endogenizing the formulation of the fiscal constitution. Alternatively,
more elaborate utility functions could be considered in order to study, for example, whether
complementarity in the consumption of the private and public goods changes the results. Also,
equalization schemes and intergovernmental grants could be incorporated. Such extensions
may result in a model that is fully consistent with the empirical results.

In conclusion, we find that the ideology of the federal government matters for the effect
of fiscal decentralization on public sector size. Nonetheless, we should be careful in reaching
normative conclusions on the basis of these results. The Leviathan Hypothesis is based on a
controversial view of government. The underlying assumption is that government intervention
is “bad” and that small government is therefore always desirable. However, in our framework
both “too large” and “too small” public sector sizes should be avoided. That decentralization
leads to a smaller increase in the size of the public sector under a right- than under left-wing
government does not imply that either right- or left-wing governments are “better”. It only
implies that they are different.
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Appendix A

Derivation of equation 12 and 13:

Expanding the sum in equation 11 gives

U = / ar(7) (ex(5) + v(g(7)) + W(G)) dj + / a(j) () +v(gl) + W(G)di (A1)
0 0

It follows from the budget constraints of the federal and regional governments, i.e. equation
9 and 10, that

G
ty = ———, and A2
" fol ar(j)dj ( )
N 9(d)
) = 2y (&.3)

Using these expression, we can write the individual budget constraints of the right- and

left-wing supporters as
G
o(j)=p= <r — 17> , and (A.4)

fo ar(j)dj
a(i) = w(j) = wij) - jfé)). (A.5)

By substituting the right-hand side expressions for ¢,(j) and ¢;(j) into equation A.1, we
obtain

1
U® = / ar(7) <T ¢ +u(g(d)) + W(G)> dj
0

fol ar(])d] (A6)
1 .
+ [ at) (06) - 204 o00) + WG i
0 a ()
Differentiating expression A.6 with respect to g(j) gives®”
dv 1 dv
ar()— + a;(j) [ ——— + — ) =0. AT
(j)dgj ) ( ar(J) dgj> (A1)

Since a,(j) + a;(j) = 1 in every jurisdiction j, this expression simplifies to equation 12.

Similarly, differentiating expression A.6 with respect to G gives3’

L 1 aw'\ o[t dw
/Oar(j) (—m+w> dy+/0 a(j) g4 =0, (A8)

Note that g(j) has a j index, hence an individual first order condition has to be derived for every juris-
diction; however, since jurisdictions are assumed to be identical, the first order condition further below is the
same for all jurisdictions.

30Note that G has no j index, hence the first order condition pertains to the whole federation
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this simplifies to

1
14 z—vg (ar(j) + au(j))dj = 0. (A.9)

Since a,(j) + a;(j) = 1 in every jurisdiction, equation 13 follows.

Derivation of equation 17 and 18

Equation 17 can be obtained by substituting the right-hand side of expressions A.4 and
A5 for ¢;(j) and ¢,(j) into equation 16. It follows after expanding the sum

U () = ar(j) (r— G () +W<G>>+az<j> (wm ~ 99 ) +W<G>).

Jo ar(3)dj ()
(A.10)

Differentiating this expression with respect to g(j), the choice variable of the subnational
governments under decentralization, gives

L dv . 1 dv '\

Since a,(j) + a;(j) = 1, this expression simplifies to equation 17.

Similarly, after substituting for ¢,(j) and ¢;(j) and expanding the sum, the objective func-
tion of the central government can be written as:

. 1a. T_L olali ]
U = /0 m)( s <g<g>>+W<G>>dg

+ [ at) (v6) - 220 o00) + WG i

(A.12)

Maximizing this objective function with respect to the choice variable of the federal govern-
ment under decentralization, the level of the national public good G, gives

1 1
[ o) ( - aj Cfg)dﬁ |t Ggai=o. (A13)

which simplifies, as shown previously, to equation 18.

The derivation of these two equations is obviously similar to the one for equation 12 and 13.
It differs only in that the optimizations are not conducted by a single benevolent government,
but separately by a benevolent federal and a number of benevolent subnational governments.
Given that we have assumed a fiscal constitution where inefficient fiscal interactions cannot
emerge, the allocations in a centralized and a decentralized public sector are both efficient
(and hence identical) if governments are benevolent.
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Derivation of equation 20 and 22

Equation 20 can be obtained by substituting the right hand side of expression A.5 into
equation 19, the objective function of a left-wing government in jurisdiction j

i) = als) (w(j) - Z(é.)) T In(g(i)) + 1n<G>) | (A14)

Differentiating this expression with respect to g(j) gives

_1+al(J..) =0, (A.15)

9(7)

which can be rearranged to expression 20 through division by —a;(j).

Equation 22 follows by substituting the right-hand side of expression A.4 for ¢,(j) in the
objective function of a right-wing federal government given in equation 21

S = 1a ] r—iG v(g(ij ]
U — /0 To)( oo <g<y>)+W<G>> g (A.16)

Differentiating this expression with respect to G gives as first order condition
1 1
—1+—/ ar(j)dj = 0. (A.17)
G Jo
By using the definition R = fol a,(j) and rearranging, expression 22 can be obtained.

Appendix B

We show in this appendix that the main theoretical result in this paper (Result A) continues
to hold under less restrictive assumptions about the spending limits. We therefore relax
the assumption that the highest possible level of the national and local public goods is the
efficient level and assume instead that the limits are given by the general parameters G and
g, respectively.

Since a right-wing government under centralization will provide the level of the national
public good that is preferred by its constituency, and the maximum amount of the local public
good in each jurisdiction, the aggregate size of the public sector under a right-wing federal
government is given by

S¢=g+R. (B.1)

Equally, the size of the public sector under a left-wing government is given by
o 1
Si=G +/ a;(j)dj = G+ L. (B.2)
0

We see from these expressions that when the public sector is centralized, public sector size
under different ideological governments depends on the relative magnitudes of the national
and subnational spending limits. If G > g, left-wing governments will exhibit a larger public

31



sector than right-wing administrations and vice versa. However, note that when G = g,
the previous finding of no systematic differences between left- and right-wing governments in
centralized public sectors will continue to remain valid.

Under decentralization and a right-wing federal government, the aggregate size of the public

sector is given by
1

Si=1+R+G- 10"~ [ a()d (B:3)
jcrit
Under decentralization and a left-wing federal government, the aggregate public sector size

is given by
1

Sf=1+C+ (g 1)jo" - / ari)di. (B.4)
jeri

These expressions reveal that a left-wing federal government is always associated with a
larger public sector than a right wing federal government under decentralization (since G > R
by definition).

With these expressions, we can discuss the conditions under which the main theoretical
result in this paper remains valid in this more general case. Remember that Result A states
that decentralization decreases the size of the public sector under a right-wing federal govern-
ment whereas it increases it under a left-wing federal government. In view of this hypothesis,
we derive the following proposition.

Proposition 1. i) Right-wing federal governments: centralization will lead to a larger public
sector size than decentralization when

1 . .
‘fjc'rit a/T (])d]
1— jcm’t

g>1-— (B.5)

ii) Left-wing federal governments: decentralization will lead to a larger public sector size
than centralization when

L—1+ [L.a.(j)dj
g>1+ +ﬁmt sy (B.6)
This proposition reveals that Result A remains valid if the spending limit on the local public
good is not set too low. In the case of a right-wing federal government, it can be easily seen
that the minimum permissible spending limit at which the result continues to hold is always
less than the efficient level, which is 1. Similarly, the minimum permissible spending limit
in the case of left-wing federal governments is also always less than 1 because the expression

L—1+ fjlm,t ar(j)dj is always negative. It seems reasonable to assume that in real-world

countries, spending limits, if they exist, are always (weakly) larger than the efficient level.3!

We thus conclude that our theoretical result is sufficiently robust to more general formula-
tions with respect to the spending limits.

3If they were not, then jurisdictions that are completely populated by left-wing voters would not be allowed
to choose their preferred level of the local public good. It seems not particularly realistic to assume that a
rational constitutional assembly would choose such spending limits.
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Appendix C

Table C.1: CROSS-CORRELATION TABLE

Pub. sec. size  Population = Working Pop. density GDP p. ¢.  Unemp. Openness Herf. index Ideology Exp. dec. Rev. dec.
Pub. sec. size 1.000
Population -0.421 1.000
Working -0.092 0.240 1.000
Pop. density 0.208 0.117 0.318 1.000
GDP p. c. -0.076 0.104 0.246 -0.066 1.000
Unemp. 0.016 0.135 -0.149 0.030 -0.474 1.000
Openness 0.444 -0.611 -0.140 0.497 -0.064 0.058 1.000
Herf. index -0.338 0.409 -0.246 -0.385 -0.159 0.156 -0.477 1.000
Ideology 0.149 -0.265 -0.116 -0.172 -0.004 -0.085 -0.012 0.157 1.000
Exp. dec. -0.138 -0.038 0.219 -0.465 0.437 -0.242 -0.324 0.075 -0.059 1.000
Rev. dec. -0.186 0.163 0.282 -0.514 0.472 -0.286 -0.447 0.113 -0.146 0.851 1.000




Table C.2: SUMMARY STATISTICS OF VARIABLES (SAMPLE AVERAGE), BY COUNTRIES
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Country  Pub. sec. Popu- Working Pop. GDP p. Unemp- Openness Herf. Ideology Exp. Rev.
size lation density  c. loyment index dec. dec.
AUS 36.56 16854.80 66.37 2.11 21788.02 8.00 34.78 0.88 3.60 48.54 28.79
AUT 53.08 7775.30  67.02 92.13 23068.53 4.21 71.69 0.65 3.50 31.29 26.75
BEL 55.08 9979.47  66.59 324.50 21947.14 8.91 132.78 0.28 2.32 12.35 5.78
CAN 46.86 27606.90 68.05 2.71 23293.68 9.35 60.97 1.00 1.00 58.66 52.52
CHE 34.76 7024.71  67.76 170.20 29746.53 3.35 72.24 0.26 2.00 49.79 43.66
DNK 56.59 5181.91  66.74 119.74 23426.63 6.55 72.03 0.54 2.57 55.27 31.60
ESP 41.90 38694.89 65.88 76.00 15489.19 15.00 38.87 0.99 4.06 25.88 15.12
FIN 50.94 4975.21  67.43 14.60 19907.19 8.85 57.39 0.35 2.63 42.29 31.24
FRA 51.18 56203.71 65.38 101.15 20494.75 8.64 44.39 0.67 3.00 19.83 12.03
GBR 44.85 57187.00 65.02 234.53 19728.29 9.21 52.72 1.00 1.32 27.94 12.51
GER 46.50 69907.10 68.72 221.67 20945.98 7.15 48.41 0.55 1.47 39.07 34.72
IRL 48.04 3536.01 61.37 49.88 14929.96 14.24 115.07 0.74 1.89 27.22 8.16
ITA 50.23 56802.65 69.04 188.86 21893.83 10.54 42.23 0.71 2.67 23.37 8.92
NLD 55.48 14850.94 68.22 353.63 21911.97 7.30 110.93 0.51 2.06 30.25 7.81
NOR 49.37 4249.60  64.34 10.93 27404.58 3.79 73.25 0.74 3.40 37.13 21.50
PRT 42.15 9901.70  67.32 108.78 13636.24 5.84 64.11 1.00 1.83 10.84 7.14
SWE 62.74 8561.80  64.18 18.92 22526.84 4.36 65.64 0.73 3.85 38.68 32.05
USA 36.29 252249.00 65.96 26.14 27783.72  6.40 20.85 1.00 1.00 42.94 40.62

& Summary statistics for the Pub. sec. size and Population variables are calculated for the levels and not the transformed variables for easier
interpretability

b Summary statistics are based on the observations included in the (baseline) regressions with OECD countries

¢ For Germany before 1991, only data from the western part is used
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