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CHAPTER 1

Fiscal Decentralization:
Benefits and Problems

Active tax competition, in short, tends to produce either a generally low level
of state—local tax effort or a state—local tax structure with strong regressive
features. George Break (1967)

The mobility of individual economic units among different localities places
fairly narrow limits on the capacity for local income redistribution.
Wallace Oates (1977)

Policies that promote residential mobility and increase the knowledge of the
consumer—voter will improve the allocation of government expenditures in the
same sense that mobility among jobs and knowledge relevant to the location
of industry and labor improve the allocation of private resources.

Charles Tiebout (1956)

If jurisdictions compete with each other and taxpayers/consumers are able to
vote with their feet, there may be fairly strong pressures for subnational gov-
ernments to respond to the wishes of the electorate.

Charles McLure, Jr. (1986)

1.1 Assignment of Government Functions and Mobility

111 Assignment of Government Functions

Issues of public finance appear in a new light when an economy is divided into
several regions. If a state consists of many jurisdictions, the question arises
of how to assign the various government activities to different governmental
levels. The general functions of the government — to support an efficient alloca-
tion of scarce resources (where the private sector fails to do so) and to guaran-
tee a fair income distribution — must first be divided into several components.
Once a fundamental line of government policy is chosen, these functions must
be assigned to the jurisdictions. However, such an assignment cannot be made
once and for all; it critically depends on the economic environment that char-
acterizes the federal state.

A substantial increase in interregional mobility, which we can observe to-
day in many federal states, changes the economic environment in an important

1



2 Fiscal Decentralization: Benefits and Problems

way. For the problem of decentralizing government activities, mobility across
regions is a critical factor. This can be illustrated by considering the use of a
head tax. In a unitary state, the head tax does not distort economic decisions
and is therefore, leaving distributional problems aside, an ideal instrument for
financing government expenditures from an efficiency viewpoint. If, however,
households are mobile across the regions of a federal state then any uncoordi-
nated use of head taxes by regional governments causes pure fiscal incentives
to relocate, leading to migration distortions.

The question of an optimal assignment of government functions to several
governmental levels does not arise only in long-established federal states. It is
also relevant when independent states grow together. For example, the mem-
ber states of the European Union (EU) want to appropriate the benefits of the
international division of labor. They committed themselves to abolish any bor-
ders among them on January 1, 1993, and to guarantee the four fundamental
economic liberties: goods, services, capital, and labor can now move freely
among all member countries without any legal obstacles.! Although this right
reflects a de jure rather than a de facto freedom of movement in Europe, the
European countries grow more and more together and will form an economic
unit. Today and in the immediate future, the EU member countries must de-
cide which government activities they will assign to the EU itself and hence
to a supranational European institution. In other words, how much Europe is
necessary for an economic unification?

The Maastricht Treaty of 1991 (Treaty on the European Union) seems to de-
cide in favor of a strong decentralization of government functions. In order to
calm down such Euro-skeptics as Denmark, Germany, and Great Britain, the
“subsidiarity” principle of decisions was introduced into the treaty. This prin-
ciple means that only those functions should be assigned to the EU center that
cannot satisfactorily be fulfilled by the member states. However, taking a closer
look, the meaning of the subsidiarity principle is rather empty. Its main pur-
pose is to delegate the burden of proof to those member states that want to have
a stronger centralization (see Sinn 1994). Aside from this, there is no opera-
tional criterion that can be used to decide which government activities should
be assigned to the center and which tasks can still be placed in the hands of the
individual member countries.

Contrary to the situation in long-established national federal states with
rather rigid institutional structures, an optimal or less demanding — an econom-
ically reasonable — assignment of governmental functions could be realized in
the EU.? The division of government tasks is still an open question after Maas-
tricht and offers a real chance to Europe. It is therefore rather surprising that

! Padoa-Schioppa (1987) provides a comprehensive overview of the benefits of free trade in goods
and services and an unconstrained migration of labor and capital.

2 The German unification provides an example of how difficult it is to overcome a given assignment
of government functions in long-established national federal states. The division of functions
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the political discussion of how much Europe is necessary is lacking a founda-
tion in terms of economic theory. Many contributions discussing that problem
consist of long philosophical debates about normative legal principles and of
rather artificial analogies between the competition of firms and regions. The
purpose of the present book is to establish such an economic foundation.

112 Mobility and Taxation: Empirical Facts

In enhancing the mobility of goods, capital, and people, economic integration
leads to an increased international mobility of tax bases. As many economists
expect, this will imply a downward pressure on national tax rates and welfare
benefits. Our objective in this section is to investigate if an increasing degree
of mobility as well as lower taxes on mobile bases can actually be observed in
existing federations.

For this purpose, we consider the development within two federations: the
EU as a still-growing union of national states; and the United States as an exist-
ing, rather homogeneous federal state. Let us first turn to the EU. An interesting
observation is that per-capita gross domestic product (GDP) levels have been
converging among the twelve EU members since 1960, as Table 1.1 shows. This
convergence cannot be explained by a single factor. However, besides the re-
duction of real income disparities due to EU transfer programs (such as the
European Regional Development Fund and the European Social Fund), con-
vergence can be taken as evidence that free trade in goods, capital, and labor in
the EU — guaranteed by the Treaty of Rome — has had an effect.

Because subsequent chapters concentrate on the mobility of factors and its
implications for tax policy, it is of particular importance to see how capital
and labor mobility have changed over time. Table 1.2 indeed demonstrates that
there is an increasing degree of capital mobility in the EU. A comparison of
the growth of direct investments within the EU (intra) with the growth of those
coming from (extra inward) or going outside (extra outward) the EU shows that
capital mobility among member states has increased to a much larger extent
than capital mobility between the EU and the rest of the world.

Most current data indicate that the level of intra-EU capital mobility rose
further compared with extra-EU capital mobility. Owing to the increased at-
tractiveness of the EU to other countries for direct investments, the ratio of
intra- to extra-EU direct investments almost reached unity in 1995. This could
be interpreted as the achievement of equal importance of direct investments
from within and from outside the EU (Eurostat 1997a).

between the federal government and the old state governments has simply been extended to the
relation between the federal government and the Neue Léinder, although this unique historical
event would have provided a chance to think about the division of tasks in more systematic terms
and to establish a greater revenue autonomy for the state governments, which is an old yet un-
solved problem in Germany.



4 Fiscal Decentralization: Benefits and Problems

Table 1.1. Divergence of GDP per capita among the EU:
GDP per capita relative to the EU average

1960 1970 1980 1990 1993
Belgium 97.5 101.1 106.4 104.9 106.2
Denmark 115.2 112.2 105.0 105.8 107.5
France 107.7 112.7 113.9 110.0 111.9
Germany 124.3 118.6 119.1 117.6 116.4
Greece 34.8 46.4 523 475 47.8
Ireland 57.2 56.1 60.2 69.0 71.6
Italy 86.6 95.5 102.5 102.8 104.0
Luxembourg 155.3 138.4 115.6 127.2 129.8
Netherlands 116.8 114.1 109.2 102.4 102.6
Portugal 37.2 46.9 52.7 53.7 58.1
Spain 58.3 722 71.7 754 712
United Kingdom 122.6 103.5 96.4 100.5 96.2
EU 12 100.0 100.0 100.0 100.0 100.0
Standard deviation 36.6 29.1 244 243 23.8

Notes: Per-capita GDP is given at current market prices per head of national population
and in purchasing power parities. Figures for 1993 are estimated; figures for Germany

refer to the former Western part.

Source: Commission of the European Communities (1993).

Table 1.2. Growth in intra- and extra-EU direct investments

Average annual growth rate

Total growth

Investment 1984-89 1984-91 1984-91
Extra inward 35.3% 19.3% 344%
Extra outward 13.8% 6.0% 54%
Intra 51.6% 32.7% 724%

Sources and definition of investment: Eurostat (1991, 1994); see also Lejour (1995).

Considering tax policy during that time, Table 1.3 indicates that govern-
ments have lowered statutory overall corporate tax rates. Although there is no
clear-cut interpretation of these developments, international tax competition

might have been a driving force.

As far as labor mobility is concerned, individuals seem to be considerably
less mobile than capital across EU member states. According to our own cal-
culations (based on Eurostat 1993, 1995a, 1996),* annual mobility rates in 1991,

3 As registrations of migratory flows within the EU are still not harmonized among the member
states, data concerning this subject are very rough and hence subject to severe measurement
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Table 1.3. Statutory overall (national and local) corporate tax
rates in the EU

1980 1985 1991 1992
Austria 61.5/38.3 61.5/38.3 39.0 39.0
Belgium 48.0 45.0 39.0 39.0
Denmark 37.0 50.0 38.0 38.0
France 50.0 50.0 34.0/42.0 34.0
Germany 61.7/44.3 61.7/44.3 56.5/44.3 58.6/46.0
Greece 49.0 46.0 46.0
Ireland 45.0 50.0 43.0 46.0
Italy 36.3 47.8/36.0 47.8/36.0 47.8/36.0
Luxembourg 45.5 45.5 39.4 39.4
Netherlands 46.0 42.0 35.0 35.0
Portugal 51.2/44.0 51.2/44.0 39.6 39.6
Spain 33.0 33.0 35.0 35.0
Sweden 40.0 52.0 30.0 30.0
United Kingdom 52.0 40.0 34.0 33.0
EU average 45.8 47.3 40.8 41.1
Standard deviation 8.6 7.3 7.1 7.8

Notes: Where two tax rates are given, the former reflects the tax rate on retentions, the
latter the tax rate on distributions. Average and standard deviation are calculated on the
basis of retained profits, excluding the new member states Austria and Sweden. No data
available for Finland.

Sources: OECD (1992a) and author’s calculations; see also Owens (1993).

1992, and 1994 (i.e., EU citizens moving into EU member states) are about
0.2% in terms of total EU population and thus one tenth to one fifteenth of the
respective mobility rates in the United States (reported in Table 1.7).* It seems
that returns of citizens to their home country and immigration into EU coun-
tries from outside the EU are more important than intra-EU mobility. About
50% of immigrants to Denmark, Greece, Spain, Ireland and the United King-
dom are of the respective country’s own nationality. The number of Germans
immigrating into Germany is also very high, though it is outnumbered by the
even larger share of Aussiedler (native Germans) coming from Eastern Europe
(Eurostat 1995¢).

errors. Some countries provide no data on migration at all or only on foreigners or the labor
force. This should be kept in mind when interpreting the calculated figure.

4 When comparing the figures of the United States and the EU, please note the following. The
EU mobility rate refers to the citizenship — that is, EU migrants into an EU member state do not
have to come from another EU-member state but can also be EU nationals coming from abroad.
In contrast, the U.S. figure indicates the mobility of the U.S. population independent of their na-
tionality. Thus, the rates are truly comparable only if we assume that the largest share of U.S.
movers are Americans and that most EU movers come from another member state.
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Table 1.4. Current expenditures on social security in EU member
states as percentage of GDP

1970 1980 1990 1991 1992 1993 1994

Austria 28.2 30.2
Belgium 18.7 28.0 27.0 27.4 27.0 27.6 27.0
Denmark 19.6 28.7 29.8 31.0 32.0 332 33.7
Finland 354 34.8
France 18.9 254 27.7 28.4 29.2 30.9 30.5
Germany 21.5 28.8 26.9 28.8 30.1 31.0 30.8
Greece 7.6 9.7 16.1 15.7 16.3 16.3 16.0
Ireland 13.7 20.6 19.5 20.6 21.3 214 21.1
Italy 144 194 24.1 24.6 25.7 25.8 253
Luxembourg 15.6 26.5 22.1 233 235 249 249
Netherlands 19.6 30.1 322 324 33.0 33.6 32.3
Portugal 9.1 12.9 15.0 17.1 17.8 18.3 19.5
Spain 10.0 18.2 20.6 21.7 229 24.0 23.6
Sweden 40.0

United Kingdom 14.3 21.5 227 25.3 27.0 27.8 28.1
EU average 17.4 24.5 254 26.6 27.8 28.4 28.2

Note: Figures for Austria, Finland and Sweden not included in calculating EU average.
Sources: Statistisches Bundesamt (1994, 1996), World Bank (1994), Eurostat (1995b,
1997b), author’s calculations.

Straubhaar and Zimmermann (1993) report that a stock of about 13.4 million
foreigners lived in the EU countries in 1989, which is a share of 4%. How-
ever, of these 13.4 million, 8.2 million came from outside of the EU (see also
Zimmermann 1995). This could be attributed to income disparities, which are
much higher between EU countries and neighboring nonmember states — in
Eastern and South Eastern Europe as well as in North Africa — than among
member states (see Table 1.1 and Wellisch and Wildasin 1996a). Take, for ex-
ample, Turkey as a typical source country of labor migration and Germany as
the basic host country of Turkish workers in the EU. For both countries, per-
capita GDP at current market prices (in U.S. dollars) differ significantly from
each other. In 1970, per-capita GDP was $274 in Turkey and $3.103 in Ger-
many. Corresponding figures for 1990 are $2.679 in Turkey and $24.477 in
Germany (United Nations 1976, 1995).

Table 1.4 demonstrates that expenditures on social security did not decrease
in the EU between 1970 and 1994 but rather increased. This might be explained
by the fact that EU member countries are not forced by mobility of individ-
uals to drop social benefits. Because of low intra-EU mobility, no country fears
becoming a welfare magnet. This observation points in the same direction as
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Table 1.5. Top central government marginal personal tax rates
on earnings

1980 1986 1990 1991 1992
Austria 62 62 50 50 50
Belgium 72 72 55 55 55
Denmark 36.6 45 40 40 40
France 60 65 56.8 56.8 56.8
Germany 56 56 53 54 55
Greece 63 63 50 50 50
Ireland 60 60 53 52 52
Italy 72 62 50 50 50
Luxembourg 57 57 56 51.25 51.25
Netherlands 72 72 60 60 60
Portugal 84.4 61 40 40 40
Spain 56.5 66 56 56 56
Sweden 50 50 20 20 25
United Kingdom 60 60 60 40 40
EU average 62.5 61.6 52.5 50.4 50.5
Standard deviation 11.9 7.3 6.7 6.9 7.0

Notes: Data for the new EU member countries Austria and Sweden are not included in
the EU-average and standard deviation calculations but are listed for informational pur-
poses. No data available for Finland.

Sources: OECD (1992b) and author’s calculations; see also Owens (1993).

the empirical study of Kirchgéssner and Pommerehne (1996). This study shows
that even the higher mobility of individuals among the Kantone in Switzerland —
a country with a regional structure similar to that of the EU and with a pop-
ulation consisting of four different native-speaking groups (German, Italian,
French, Raetho-Romanic) — does not induce regional governments to decrease
the degree of interpersonal redistribution, a basic theoretical result derived in
the literature.

Although these figures seem to suggest that mobility of individuals does not
play a major role in the EU, there are some reasons to expect that migration will
become (and even has already become) an important phenomenon in Europe.
First, the Treaty on the European Union (Article 48) provides a legal basis for
unrestricted migration of EU citizens among member countries. Second, dif-
ferent languages in the EU countries are more of an impediment to migration of
low-skilled individuals than of high-skilled professionals. This might be why
EU countries have reduced marginal personal tax rates on earnings at the top
of the income scale, as Table 1.5 documents. The EU average decreased by
more than ten percentage points from 1980 to 1992. The standard deviation
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Table 1.6. Divergence of real per-capita income
in U.S. regions: Real regional per-capita income
relative to U.S. average

1900 1990
New England 133.6 120.8
Mideast 138.6 115.8
Great Lakes 106.5 98.3
Plains 97.2 94.2
Southeast 479 85.6
Southwest 68.2 87.5
Rocky Mountain 145.2 89.8
Far West 163.3 109.0
United States (total) 100.0 100.0
Standard deviation 422 13.2

Notes: Real per-capita income is given in U.S. dollars at the
1982-84 base. Regional classifications according to the Bureau
of Economic Analysis.

Sources: Barro and Sala-i-Martin (1995); author’s calculations.

also dropped from 1980 through 1990, indicating that top marginal tax rates on
earnings moved closer together during these years. From 1990 on, the standard
deviation moved around 7, increasing only slightly.

Third, whereas the applications for EU membership by Finland, Sweden,
and Austria were accepted rather quickly, that of Turkey has been delayed
more or less indefinitely. Of course, many factors are important for decisions
about EU membership. However, one fear expressed by existing members is
that a full membership for Turkey would induce an uncontrolled influx of low-
skilled workers from Turkey, such that countries like Germany would become
welfare magnets (cf. the per-capita GDP disparity between these countries dis-
cussed previously). This fear might be why — besides its high preference for
autonomy — Switzerland has refused to become an EU member state. A sim-
ilar explanation applies to the Norwegian refusal of a full membership. Both
countries, Switzerland and Norway, are at the top of the income scale among
European countries and have extended systems of social welfare. Fourth, the
United States is seen by some economists (Inman and Rubinfeld 1992) as a fed-
eral state, which describes the situation of a future fully integrated Europe. It
would therefore be fruitful to look at the degree of convergence and mobility
among the individual states in the United States.

As in the EU case, but to a far more pronounced extent, real income dif-
ferences have vanished during the last decades. According to Table 1.6, real
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Table 1.7. Annual geographical mobility
rates among the U.S. states for selected
periods: Movers within the same state
and from a different state as percentage

of total population

Mobility Same Different
period state state
1949-50 3.0 2.6
1959-60 33 3.2
1969-70 3.1 3.6
1980-81 34 2.8
1990-91 32 2.9
1993-94 32 2.6

Source: U.S. Bureau of the Census (1995).

per-capita income in the Southeast was about 48% of the U.S. average in 1900,
while incomes in the Far West and New England/Mideast exceeded the national
average by more than 60% and 30%, respectively. Although there are still some
income differences among states, Table 1.6 shows that these per-capita dispar-
ities have almost disappeared during the last 90 years, as can be seen by the
enormous decline in the standard deviation.

Because there are no limits to interstate trade in goods or mobility of capital
and people, it is not surprising that flows in capital and goods have diminished
per-capita income differentials among U.S. states. However, and remarkably,
migration seems to contribute far more than in Europe to an equalization of
incomes across different regions in the United States. This can be seen by
Table 1.7, showing significant annual migration rates among U.S. states. Mo-
bility rates are of approximately the same size for movers within the same state
as from a different state. If the development in the United States is taken as
some herald of the situation in a more integrated Europe in the next century, mi-
gration will be important. Hence, the results derived in the following chapters,
which hinge on a high degree of population mobility among regions, become
empirically relevant for the EU, too.

1.2 Purpose, Justification, and Limits of the Study

12.1 Purpose of the Book

Within a uniform theoretical framework, this book aims to study the economic
consequences of fiscal decentralization when the regions of a federal state are
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connected by a high degree of mobility. However, the study does not intend
to consider all areas of government activities. Following Musgrave’s (1959)
division of government functions into three parts, the following analysis con-
centrates on the allocative and distributive branch of the government and leaves
the stabilization function out of consideration.” The exclusion of the stabiliza-
tion function in this book is not made because stabilization is unimportant. The
idea is rather to appropriate the gains of a scientific division of labor by spe-
cializing on the first two functions. Furthermore, the analysis concentrates on
problems of direct taxation. Problems of indirect taxation in a federal state (tax-
ation of consumption, like the harmonization of VAT systems in the EU) are
discussed very broadly in the literature and will be ignored in the following.5
The basic question of the present study thus becomes:

Provided that regions are linked by high mobility of individuals and firms,
is it possible to rely on a regional responsibility for the allocative and the
redistributive branch of the government in order to achieve an efficient allo-
cation of resources and the desired (optimal) distribution of income between
poor and rich households?

Of course, a number of contributions have already studied elements of this ques-
tion.” Hence, a further analysis of these problems must be defended, and it will
be justified by the following arguments.

1.2.2 Justification of the Study

First, the present study takes a closer look at the many different and often in-
consistent views about the benefits and problems of decentralizing government
activities, and it derives the conditions under which they are true.

Advocates of a stronger decentralization argue that the degree of interre-
gional household mobility is a decreasing function of the size of the regions.
Because they can emigrate, individuals can force self-serving regional politi-
cians to take their preferences into account (McLure 1986). A high degree of
3 In doing so, the present study follows the recent textbook literature on public economics. See
e.g. Atkinson and Stiglitz (1980), Tresch (1981), Boadway and Wildasin (1984), Stiglitz (1986),
Starrett (1988), Richter and Wiegard (1993), and Myles (1995). Oates (1972) analyzes in great
detail the question of how to divide the stabilization task among governmental levels. More re-
cent contributions on this problem are von Hagen (1992) and Eichengreen (1993).

6 See e.g. Wiegard (1980), Berglas (1981), Keen (1983), Mintz and Tulkens (1986), Keen (1987,
1989), Crombrugghe and Tulkens (1990), Sinn (1990), Haufler (1993), Lockwood (1993), Smith
(1993), Keen and Lahiri (1994), Lockwood, de Meza, and Myles (1994a,b), Keen and Smith
(1996), and Richter (1999).

An important monograph studying this problem is Oates (1972); Wildasin (1986) provides a com-
prehensive survey on many of the issues involved. Further interesting surveys can be found in
McLure (1986), Rubinfeld (1987), Wildasin (1987), and Sinn (1994).
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interregional mobility can improve efficiency in the governmental sector in the
same way as the mobility of labor and capital improves the resource allocation
in the private sector of the economy.

In contrast to that view, authors like Musgrave (1971), Buchanan and Goetz
(1972), Oates (1977), Gordon (1983), Wildasin (1991), Inman and Rubinfeld
(1992), and Sinn (1994), among many others, derive various distortions of de-
centralized government decisions. They argue that, in many cases, decentral-
ization of government activities leads to an inefficient allocation and to a sub-
optimal income distribution. Regional governments neglect the well-being of
individuals living in other regions and thus cause interregional externalities.

These different views can partly be explained by their reliance on equally
different perceptions of how policy making works; also, some assertions are
derived from a theoretical framework while other claims are based on rather
vague analogies between the competition of firms and of regions (McLure 1986,
p. 344; Tiebout 1956, p. 423). Even for those claims derived from theoretical
models, it is often not clear whether they apply only to situations with perfect
competition for mobile factors among small regions, or if they apply also to
larger regions like the EU member countries. In order to compare the benefits
and problems of fiscal decentralization, it is necessary to derive all conclusions
from a consistent theoretical framework.

The second, more important justification of this analysis is to derive some
novel results and to present selected topics of recent research. Of course, this
selection reflects a personal view of influential areas and includes the following
routes of research.

(1) This book analyzes the policies of local governments in great detail. Since
the taxation of mobile individuals and firms causes locational distortions that
are specific to the local level, it is worth deriving a second-best taxation the-
ory for local governments. Following Wellisch and Hiilshorst (1999), among
others, this study thereby extends optimal taxation results to the local level.

(2) The problem of interregional tax competition for a mobile tax base like
capital has attracted great attention by the contributions of Wilson (1986) and
Zodrow and Mieszkowski (1986a). Edwards and Keen (1996) have extended
this analysis to study whether interregional tax competition is a method to put
the Leviathan in his place.

(3) The determination of the optimal territorial structure of a federal state has
regained interest by the study of Hochman, Pines, and Thisse (1995). They ar-
gue that the famous principle of fiscal equivalence developed by Olson (1969) —
having one layer of government for each public good — neglects one basic

8 The rather intuitively derived assertion made by Tiebout (1956) that the local supply of public
goods ensures an efficient allocation has been rigorously examined by many authors in the last
decades, including McGuire (1974), Berglas (1976), Bewley (1981), Stahl and Varaiya (1983),
and Scotchmer and Wooders (1987).
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condition of an efficient allocation. Local governments must have the correct
incentives to choose an efficient allocation in their own interest. With high
mobility of individuals among jurisdictions, only metropolitan governments
supplying all necessary local public goods to their citizens have the correct
incentives.

(4) Myers (1990b), Krelove (1992), Henderson (1994), and Wellisch (1994,
1995a) have derived that perfect interregional household mobility takes away
all incentives of (large) regions to behave strategically with regard to neighbor-
ing regions. This might call into question some widely accepted views about the
failure of decentralized government activities, summarized by Gordon (1983).

(5) Wildasin (1991, 1992) has analyzed the redistribution policies of regional
governments in great detail and has derived a central government intervention
that ensures an optimal income distribution among individuals and additionally
avoids migration distortions.

(6) Another widely held view in the literature (see e.g. Gandenberger 1981)
is that a decentralization of government activities does not properly take into
account the interests of future generations compared to a central solution. Chil-
dren and parents usually live in the same country but need not live in the same
state, province, or community. Hence, parents cannot influence the well-being
of their children by participating in the regional political process. Contrary to
this opinion, Wellisch and Richter (1995) and Oates and Schwab (1996) show
that high interregional household mobility provides an incentive mechanism to
take the preferences of generations living in future periods in the region into
account, since migration decisions affect the rents to local property. A region-
alization of government activities may therefore better protect the interests of
future generations.

(7) Although the informational advantage of decentralized decision making
has always been one of the central arguments in favor of fiscal decentralization
(Oates 1972), the literature has only recently developed analytical frameworks
that encompass issues of asymmetric information between regions and the cen-
tral government. This literature borrows from contributions on adverse selec-
tion and efficient income taxation (e.g. Stiglitz 1982) and from the literature on
incentive problems (Laffont and Tirole 1993). Raff and Wilson (1997), Bau-
mann and Wellisch (1998), and Bucovetsky, Marchand, and Pestieau (1998),
among others, show that a central government intervention facing such infor-
mational constraints cannot achieve an optimal allocation when regional deci-
sions fail to do so.

In summary, the basic justification of this book is to update the discussion on
fiscal decentralization and to derive the conditions under which these insights —
which are sometimes inconsistent with the traditional view — hold.
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1.2.3  Limits of the Study

In trying to give an answer to the central question of this book (displayed in
Section 1.2.1), this study concentrates on theoretical contributions to the litera-
ture — mainly on research areas of the author and the related literature. It should
be mentioned, however, that there are further important fields of ongoing re-
search in local public finance which this book cannot consider in detail. It has
already been emphasized that issues of stabilization policy and of indirect tax-
ation will be excluded from the main text. Moreover, a voluminous research
field in local public finance concerns the problem of how to model public choice
mechanisms at the local level. We shall solve this problem in a rather simple
way in order to concentrate on incentive problems caused by fiscal decentral-
ization. What is not considered in detail in this book are voting models (see
Rubinfeld 1987; Wildasin 1986, 1987). Finally, this book excludes empirical
issues. However, it is important to note that it is just the large number of juris-
dictions in federal states that has provided a broad data basis for cross-sectional
analysis and has thus formed the basis of intensive and ongoing empirical re-
search in this area.’

Given the central question of this book — to find out whether a decentral-
ization of taxation and spending decisions can achieve an efficient allocation
and a fair income distribution — these omissions seem to be innocuous on the
following grounds. First, the government’s stabilization branch is excluded in
order to concentrate on efficiency and distributional issues. Second, as many
texts explain (see e.g. Boadway and Wildasin 1984; Rosen 1995), voting mod-
els predict that governments choose an inefficient provision of public goods
even in a closed economy. Hence, all the more can an efficient supply of public
services not be expected when jurisdictions are connected by mobile individ-
uals. Therefore, in order to not exclude the possibility that regions choose an
efficient allocation right at the beginning, this book relies on very simple pop-
ulation structures and omits difficult public choice problems. This allows us to
trace distortions of decentralized decisions back to regional incentive problems,
which a central government does not have. Finally, this study intends to pro-
vide a theoretical and not an empirical analysis of the economic consequences
of fiscal decentralization.

Itis also important to say that this theoretical analysis abstracts from country-
specific institutional aspects. Although European integration and German uni-
fication have been important developments for this study, it tries to be a general

9 Oates (1969), Bergstrom and Goodman (1973), and Oates (1985) are three path-breaking contri-
butions to important areas of empirical research: tests of the Tiebout hypothesis, estimates of
the demand for local public goods, and tests of the Leviathan hypothesis of governments.
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one that can be applied to all federal states.'® The subsequent analysis often
uses the rather general term region. However, its interpretation depends on the
model used and the specific problem which is examined. If the study concen-
trates on small regions, then the model can be applied to the local level and
questions of local government behavior are studied. If the analysis considers
larger regions where some kind of strategic behavior is possible, then regions
can be interpreted as Bundesldnder in Germany, as states in the United States,
or as member countries of the EU. The meaning of the expression central or na-
tional government also depends on the intended application. If the model refers
to a national federal state then it stands for the federal government, while in
the EU case it denotes some supranational institution like the EU commission.
Models with perfect household mobility are appropriate depictions of homoge-
neous national federal states like Germany or the United States, whereas setups
that model attachment of households to home as some kind of imperfect mo-
bility describe the situation of the member states in the EU or the provinces in
Canada.

Before we provide an overview of the study, it is instructive to compare the
basic benefits and problems of decentralized fiscal policy at a more systematic
level than we have done so far.

1.3 Benefits of Fiscal Decentralization

1.3.1 Sensitivity to Diverse Regional Preferences

In the eyes of many economists, the benefits of decentralizing government ac-
tivities dominate.!! Probably the best-known advantage is that regional gov-
ernments, being closer to the people, may better reflect individual preferences.
Any governing independent of the citizens’ tastes should be avoided, and central
government decisions often suffer from a lack of sensitivity to diverse regional
preferences. The problem is that the provision of public goods almost always
requires compromises. Some citizens prefer expanded and high quality pro-
grams of public goods, while others would like to have smaller public budgets
and less taxation. Such a compromise is unavoidable for truly national public
goods, like national defense, which are consumed by all citizens of a federal
state. However, there are many local public goods that can only be consumed
in the region where they are offered, and the preferences for these public goods
may differ interregionally. In this case, there is at least a partial solution to the

10 Padoa-Schioppa (1987) for the European integration and Sinn and Sinn (1992) for the German
unification are interesting studies that also take institutional problems into account.

I Oates (1972), McLure (1986), and Siebert (1991), among others, discuss various advantages of
decentralizing public expenditure and taxation decisions.
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problem when regional governments provide such public goods. A revelation
of preferences for local public goods is more likely when regional residents
themselves vote for the supply of public goods they consume. In contrast to
this, a provision of local public goods by the center tends to offer all regions
the same amount and the same quality of public goods (see e.g. Oates 1972;
Boadway and Wildasin 1984). This causes efficiency losses.

1.3.2  Preference Revelation by Household Mobility

A further important benefit of decentralized government decisions is based on
the high interregional mobility of households. Similar to the closeness of re-
gional governments to their citizens, the mobility of households helps to reveal
the preferences of regional residents for local public amenities. Governments
face a fundamental problem when deciding on the provision of public goods.
Assuming they are interested in the welfare of their citizens, how can they dis-
close their preferences for different tax—expenditure bundles? Consumers are
not interested in revealing their true willingness to pay and so may take on a
“free rider” position, since they cannot be excluded from the consumption of
public goods. Tiebout (1956) offered an ingenious idea as a solution to this
fundamental question: he argued that the problem can be solved by a local pro-
vision of public goods. Mobile households vote with their feet and choose their
region of residence where the combination of local public goods and taxes best
reflects their preferences. Such spatial arbitrage behavior of households results
in some kind of market solution for an efficient supply of local public goods.
This preference revelation process can be thought of as follows. A higher provi-
sion of local public goods in a region attracts mobile households, who compete
for jobs and housing in the region. This reduces regional wages and increases
regional housing rents until the reservation utility of mobile households has
been reached once again in that region. The changes in regional wages and
housing rents therefore reveal the preferences of mobile households for the
higher supply of local public goods and cause an increase in the value of such
regional property as land, buildings, or firms. When regional governments take
into account the effects of their decisions on local property values, they (are
forced to) internalize the willingness to pay of mobile residents.

1.3.3 Protecting the Interests of Future Generations

It is widely unrecognized that this mechanism may also induce regional gov-
ernments to take into account the interests of future generations living in the
region. Let us consider, for example, the emissions of long-lived local pollu-
tants like toxic waste, which are controlled by a local environmental agency.
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Any increase in today’s emissions worsens the environmental situation in fu-
ture periods. This causes emigration of residents, who would otherwise live in
future periods in the region, until the remaining local residents can again re-
ceive their reservation utility level due to a reduction in housing rents or an
increase in wages. The changes in housing rents and wages reflect the marginal
willingness to pay of future generations to avoid current emissions. By capital-
ization, the future drop in the return to local property causes a fall in the current
value of local property. Any such decrease reveals the preferences of future
generations for a clean environment. If the local environmental agency takes
into account the changes in the value of local property, it is forced to internalize
any long-lasting effects of current emissions generated in the region. Hence,
even in the absence of altruistic motives, the interests of future generations are
protected by internalizing their marginal willingness to pay for a decrease in
today’s emissions. Tiebout’s hypothesis that migration responses reveal the
preferences of mobile households for local amenities is also true in an intergen-
erational context. This revelation of preferences does not work at the central
level since its driving force is the mobility of households across regions, and
the degree of household mobility decreases with the size of the jurisdiction. It
is therefore possible that a decentralization of (some) government activities not
only facilitates the revelation of preferences for public goods today but also bet-
ter protects the interests of future generations than a more centralized system.

By the same line of argument, decentralization might also be a way to pre-
vent excessive public debt finance of current government expenditures at the
expense of future generations. Any shift in the tax burden to future genera-
tions living in a region due to debt finance will be answered by emigration of
these households. This response will lower the rents of local property in future
periods and therefore the current value of local property as well. This capi-
talization at least takes away the incentives for excessive debt finance and for
other forms of intergenerational redistribution like public pension payments on
a pay-as-you-go base.

1.3.4  Restraining the Leviathan

The benefits listed so far have considered a world with benevolent governments
seeking to maximize the welfare of their constituents. There exists, however,
also a radically different perception of how policy making works. According
to this view, governments (whether local or national) are intrinsically untrust-
worthy revenue maximizers, and tax competition between jurisdictions serves
a valuable purpose. Investors choose to invest their capital in low-tax jurisdic-
tions, decreasing the tax base when Leviathan-type governments try to maxi-
mize revenues by choosing inefficiently high tax rates. Since capital is more
mobile among smaller jurisdictions in a federal state than among countries, any
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decentralization of government functions serves to restrict the taxing power of
governments that are unconcerned with the welfare of residents. Hence, decen-
tralization and competition may be institutionally efficient and can be seen as
objectives in their own right. As with decentralization and competition in the
private sector of the economy, competition among governmental units forces
self-interested governments to take the utility of their constituents into account
and thereby improve the conditions for socially efficient public taxation and
expenditure decisions (Brennan and Buchanan 1980; McLure 1986). This per-
ception of how policy measures are chosen has become increasingly influential
during the last decade. Several European government administrations — most
notably, the British government — opposed an EU coordination of taxes since a
single European market would cause downward pressure on tax rates, and this
helps to restrict built-in pressures for increased public expenditure and taxation
(U.K. Treasury 1988).

14 Problems of Fiscal Decentralization

First, it is important to note that regional governments in principle face the
same problems that a central government must solve. Public goods affect the
interests of many persons, and public decision makers must reveal the prefer-
ences of their citizens. Since regional governments are closer to the people and
households can vote with their feet among several regions, this problem could
be better solved by a decentralized system. Moreover, in order to finance public
services and to design their redistribution programs, governments must collect
taxes that should leave private economic decisions as undistorted as possible.
This is true on the regional level as well as on the central level. However, an
analysis that aims to consider issues of decentralized fiscal policy should em-
phasize such problems that are specific to regional decisions aside from these
more general problems. In particular, additional problems for regional decision
making arise because regions are open with respect to other regions.

14.1 Inefficient Interregional Resource Allocation

One aspect of this openness is that households, firms, and capital are mobile
among the individual regions of a federal state. However, their interregional
allocation cannot be arbitrary if an efficient allocation is to be achieved. The
locational pattern must meet conditions that characterize an efficient allocation
across regions. Since locational choices of private households and firms are
influenced by the provision of public services and by the collection of taxes,
a first important problem arises. Do regional governments have incentives to
choose their taxes and their expenditures on public goods and transfers in such
a way that these instruments do not distort the interregional allocation?
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1.4.2  Destructive Tax Competition for Mobile Factors

The second problem is closely related to the first one. Regions compete for
mobile households and mobile firms by providing public services with the ob-
jective to increase the welfare of their residents. It is often feared that regions
therefore provide local public goods and factors strategically in order to gain
locational advantages over their neighbors. For example, a regional govern-
ment might underprovide local public goods in order to restrict immigration
of households if new residents would increase the costs of providing a cer-
tain level of public services. Or it might overprovide local public infrastructure
in order to increase local wages and tax revenues by attracting mobile firms.
Here, the following question arises: Under what conditions do regions supply
public services in a socially efficient way when they follow region-specific ob-
jectives and take locational responses of mobile households and firms to their
own actions into account? Have regions any incentives to distort the provision
of public services in order to gain locational advantages?

The problem of an interregional tax competition for a scarce mobile factor
is widely discussed in the literature, and it can directly be traced back to the
problem just described.? In order to explain the essence of the problem, let us
suppose that the provision of local public goods must be financed by a tax on a
highly mobile factor like capital. When providing public goods, a single region
must take into account two cost factors. The first one is the normal income loss
for private households, a consequence of the redistribution of resources from
the private sector to the government. However, if capital is taxed too much then
it will leave the region, and this decreases local wages and tax revenues. This
is the second cost component from the viewpoint of a single region. Each re-
gion will therefore try to avoid the capital flight by choosing rather low capital
tax rates, thus leading to an inefficiently low supply of public goods.

The problem of interregional tax competition can also be explained by stan-
dard externality theory. If a region levies a tax on a mobile factor such as
capital, this tax base leaves the region and increases the tax base elsewhere.
Thus, the taxing region causes a positive fiscal externality to other regions and
consequently chooses an inefficiently low level of the externality-producing ac-
tivity — that is, too low tax rates and thus inefficiently low levels of local public
goods. This fiscal externality arises even in small regions lacking any power in
the interregional capital market; larger regions cause an additional external ef-
fect when taxing capital. Since they can influence the interregional interest rate
by choosing their capital tax rate, larger regions behave strategically in order to

12 The basic feature of the problem has already been described by Oates (1972, pp. 142-3). A
more formal treatment of the problem of interregional tax competition can be found in Wilson
(1986) and Zodrow and Mieszkowski (1986a).
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increase the regional income. A net capital exporter, for example, will tax cap-
ital at low rates in order to increase the demand for capital and thereby drive the
interest rate up. This causes a negative pecuniary externality on regions that
are net capital importers, since their interest liabilities increase. Consequently,
the supplied amount of local public goods is further biased downward.

14.3 Tax Export and Spillover Effects

Aside from the interregional competition for a scarce mobile tax base, there are
two other well-known sources of an inefficient provision of public goods by re-
gions: the interregional export of taxes and interregional public good spillover
effects. These phenomena also arise because regions are open.

In the case of an interregional tax export, regions can partly shift taxes to
nonresidents. While the benefits of supplying local public goods are internal-
ized by the residents of a region, the costs are partly borne by residents of other
regions. As a consequence, an inefficiently high supply of local public goods
must be expected. Well-known examples are (a) the source-based taxation of
land rents when land is partly owned by nonresidents, and (b) origin-based con-
sumption taxes that increase the consumer price of regional products that are
also bought by nonresidents. An example of an international tax export is the
origin-based taxation of internationally traded goods, such as the future VAT
system in the EU. Tax revenues are collected by the country where goods are
produced, yet the tax burden is shifted to residents of countries where goods are
consumed. Typical exporting countries shift their tax burden to consumers liv-
ing in typical importing countries and have incentives to overexpand activities
financed by these taxes.

If nonresidents cannot be excluded from the consumption of public goods
provided by a region, then a spillover problem arises. In contrast to an interre-
gional export of taxes, here the costs of providing public goods are internalized
by aregion while the benefits (partly) flow out. Examples are sewage treatment
by an upstream city (reducing the need for purification by downstream cities)
and the benefits from education provided by one jurisdiction that may be en-
joyed by households elsewhere if educated individuals decide to relocate. As a
consequence, the provision of public goods will be too low from a social point
of view. This problem also arises with reversed signs, as when nonresidents
suffer from regional pollution.

1.4.4  Suboptimal Income Distribution within Regions

In addition to supplying public goods, the government also has the function of
redistributing income between rich and poor households in order to achieve a
fair income and wealth distribution. The basic problem of decentralized redis-
tribution policy is that a region must take into account the migration responses to
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a transfer program. To make the problem intuitively transparent, let us suppose
that a single region increases its transfer payments to all low-income house-
holds living within its boundaries, and that the region finances this program by
collecting higher taxes from its high-income residents. From the viewpoint of
the single region, the costs of this redistribution program are rather high, since
poor households from neighboring regions are attracted to — and rich residents
are repelled from — the region. In other words, the regional redistribution pro-
gram leads to some kind of adverse selection. One can therefore expect that
the assignment of the redistribution branch to regions would result in a sub-
optimally low degree of income redistribution.'* However, a suboptimally low
level of redistribution between rich and poor households is not the only prob-
lem. Moreover, regions will levy different taxes on mobile high-income resi-
dents and provide different transfer payments to low-income households. This
causes pure fiscal incentives to relocate, resulting in migration distortions.'* If
the redistribution function is assigned to the central government, then neither
problem arises. Migration responses are much lower at the national level, and
migration distortions can be avoided by choosing identical tax rates and trans-
fer levels across all regions of the federal state.

If, however, intergenerational redistribution (e.g., excessive public debt fi-
nance) is seen as undesirable because future generations must bear the tax bur-
den without being asked to do so, fiscal decentralization of the redistribution
branch can also be beneficial.

1.4.5  Suboptimal Income Distribution across Regions

It seems to be obvious that regional governments who are interested in the wel-
fare of their own residents have hardly any incentives to redistribute income
toward other regions, since this would imply a decrease in consumption for their
constituents. As intuitive as this argument might be, it resists a rigorous analy-
sis only if individuals are unable to move across regions. However, individuals
are typically free to move in a federal state. For instance, the citizens of any one
region in the EU have access to the labor market of — and receive the same fiscal
treatment in — any other region; this is legally guaranteed in Article 48 of the EU
treaty. Therefore, even a rationally acting government that considers the wel-
fare of only its own constituency must take migration responses to its policy into
account. This may imply voluntary interregional transfers to poorer regions in
order to restrict immigration and thus to avoid a drop in per-capita income of

13 This expectation is the prevailing view. It is advocated by Musgrave (1971), Oates (1972, 1977),
Brown and Oates (1987), Wildasin (1991), and Sinn (1994). See Cremer et al. (1995) for an
overview on various redistribution studies.

14" This problem is underlined by Musgrave (1971), Wildasin (1991), Burbidge and Myers (1994a),
and Wellisch (1996).
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residents due to immigration. However, as long as there exist migration costs —
immobility of individuals is an extreme case of such costs — migration does not
succeed in equating net incomes of individuals across regions. If the central
government wants or is obliged (e.g., by Article 106 in combination with Arti-
cle 72 of the German Constitution) to smooth interregional income disparities,
then it must redistribute further. Without any central intervention, per-capita
income differentials across regions continue to exist unless migration costs are
significantly reduced for all types of individuals. However, if the central gov-
ernment decides to redistribute among regions, incentive problems on behalf
of regional governments may result. Regions might reduce their own efforts to
achieve a high income level by cutting investments in public infrastructure.

1.4.6  Suboptimal Stabilization Policy

Besides the tasks of providing public goods and redistributing income, the gov-
ernment also has the function of cushioning economic shocks in order to stabi-
lize the economy. However, the fact that regions are open causes problems for
regional stabilization policies. These problems are only touched here without
going into detail in the main text. There are, in principle, two ways that a gov-
ernment can perform macroeconomic policies. It can stabilize the economy in
the presence of shocks either by changing the supply of money — monetary pol-
icy — or by employing expenditure—tax programs — deficit spending (see Oates
1972).

There is some doubt whether monetary policy can indeed stimulate the econ-
omy when it is rationally anticipated by private agents, employers and labor
unions alike. Given such anticipation, attempts of regional policy makers to
stimulate the regional economy by using the money press would result in a
higher inflation rate without any significant reduction in regional unemploy-
ment. If there is a single currency in a federal state with monetary policy
performed by a central institution, then regional policy makers are lacking the
monetary policy instrument to cushion region-specific economic shocks. A
central authority does not try to cushion region-specific unemployment, and
the inflation rate will be lower. In addition, if individuals are mobile across
regions then region-specific shocks will be answered by migration into high-
employment areas, which helps to smooth the unemployment rates across re-
gions at lower levels.

The effectiveness of regional expenditure—tax programs to stimulate regional
economic activity is rather limited, too. The Keynesian expenditure and tax
multipliers are low because each region imports a lot. A decrease in regional
taxes, for example, does little to increase economic growth, since a huge frac-
tion of the additional disposable income in the hands of regional residents goes
to foreign production and services.
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1.4.7  Optimal Degree of Fiscal Decentralization

In discussing the benefits and problems of fiscal decentralization so far, we
have assumed politically predetermined jurisdictional boundaries. This might
be an appropriate assumption in the short run. However, at least in the long
run, one must also decide about the optimal governmental structure in a federal
state. As long as the welfare of citizens can be increased by a restructuring of
jurisdictional boundaries, there is scope for a Pareto improvement. Hence, the
question arises about the optimal population size of the individual jurisdictions.
The optimal governmental structure is a difficult problem to analyze, since the
benefits and problems considered so far must be balanced in order to determine
the optimal size of jurisdictions. One objective is to avoid any interregional
externality caused by decentralized government decisions. This points in the
direction of rather large governmental entities. Another important objective is
to ensure that governments are concerned with the wishes of their constituents
and do not behave strategically with respect to neighboring regions. This argu-
ment tends in the direction of smaller governmental units. The optimal degree
of fiscal decentralization is a compromise between these opposing forces. Ol-
son’s (1969) principle of fiscal equivalence and the correspondence principle
developed by Oates (1972) are two early theories on how to determine the op-
timal degree of fiscal decentralization.

1.5 Outline of the Book

With the basic objective of deriving the benefits and problems of decentralized
government decisions, the study is divided into ten further chapters.

Chapter 2
This chapter assumes that the boundaries of the jurisdictions in the federal state
are politically fixed. Within this environment, it pursues two objectives. The
first one is to derive the necessary conditions of an efficient allocation in a fed-
eral state and to explore whether an interregional transfer of resources is needed
to sustain efficiency. The efficiency conditions serve as a reference point to eval-
uate the outcome of decentralized government activities. If the outcome of de-
centralized tax and expenditure decisions does not meet these conditions, then
regional fiscal policies result in an inefficient allocation, and an intervention by a
central government or the assignment of some government functions to the cen-
tral level is required to achieve efficiency. Chapter 2 in particular concentrates
on the derivation of the first-order conditions of an efficient locational pattern.
The second aim of this chapter is to deduce a complete set of tax instruments
at the disposal of regional governments, so that they are able to achieve an effi-
cient interregional allocation of mobile firms and individuals and to finance the
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efficient level of public services without violating their budget constraint. This
chapter does not analyze the behavior of regional governments and therefore it
does not examine whether they have incentives to ensure an efficient allocation
when they can rely on this set of tax instruments. However, the derivation of a
complete set of tax instruments is a necessary condition for avoiding allocative
distortions. Without such a complete set of taxes at the regional level, regional
governments cannot achieve an efficient allocation, even if they had incentives
to do so.
In Chapters 3-10, the behavior of regional governments is studied.

Chapter 3

Chapter 3 assumes that regions are small and that there is perfect competition
among regions for mobile firms and mobile households. No single small region
can influence such interregional variables as the utility level of mobile house-
holds or the profit level of mobile firms. We study whether conditions of perfect
interregional competition provide regional governments with the correct incen-
tives to choose an efficient allocation. The analysis differentiates between the
case in which regional governments have a complete tax instrument set avail-
able and cases in which the tax instrument set is incomplete. The study confirms
that interregional competition results in an efficient allocation in the case of a
complete tax instrument set, and it derives the resulting distortions if regions
face constraints in the availability of taxes.

Chapter 4

Chapter 4 studies in great detail the problem of interregional competition for the
scarce (mobile) capital tax base. This, too, is a second-best problem. Regional
governments must tax the mobile capital base in order to finance local public
goods, since undistortive tax revenue sources are institutionally not feasible, by
assumption. The analysis shows that regional governments systematically un-
derprovide local public (consumption) goods and illustrates several ways how
this problem can be solved.

However, the conclusions about interregional tax competition are quite dif-
ferent if politicians are partly self-serving and waste some fraction of the tax
revenues. Although interregional tax competition still distorts the division of
resources between the private and the public sector, it cuts down expenditures
that serve only politicians or bureaucrats. Therefore, tax competition may be
in the interest of citizens.

A final observation is that the tax on mobile capital can be interpreted as a
local property tax on structures — the predominant tax source of local govern-
ments in many countries. Therefore, this chapter uses the model of interregional
tax competition to review the incidence of property tax, and it closes with some
remarks on the effects of land taxation.
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Chapter 5

In many federal states, there is an ongoing debate about the restructuring of
jurisdictional boundaries in order to save costs in the public sector. Indeed,
many American cities have grown by annexation, and in Germany there has
been a large restructuring of communities during the 1970s. Although the anal-
ysis so far has excluded issues of the optimal structure of jurisdictions in a
federal state, these problems will be examined in Chapter 5. An optimal alloca-
tion requires more than an efficient supply of local public goods and an efficient
distribution of individuals and firms among a fixed number of jurisdictions; in
addition, it requires an optimal size of the individual jurisdictions. The num-
ber of jurisdictions must be chosen such that the population size is optimal in
each jurisdiction.

This chapter considers several models to determine the optimal size of juris-
dictions. It starts with a Tiebout model without any fixed factors of production.
It next assigns land to the jurisdictions, and it finally considers the case in
which local public goods have overlapping market areas. For all these cases,
this chapter studies whether the optimal allocation can be decentralized. Most
remarkably, the analysis shows that only governments of large metropolitan
areas have the correct incentives to choose the optimal allocation.

Chapter 6

Perfect competition among regions is one incentive mechanism for regional
governments to choose an efficient allocation in their own interests. However,
this result is restricted to small regions and can only be applied to the behavior
of local governments. Chapter 6 demonstrates that conditions of perfect inter-
regional household mobility also take away all incentives from large regions to
perform a beggar-my-neighbor policy. To make this argument as clear as pos-
sible, this chapter shows that even the existence of the three classical reasons
why decentralized fiscal policy may fail — interregional export of taxes, pub-
lic good spillover effects, and interregional tax competition — does not cause
distortions.

Chapter 7

That household mobility serves as a perfect substitute for Coasian negotiations
among large regions may be an ingenious idea from a theoretical viewpoint, but
it hinges on very strong assumptions and there is some doubt that these condi-
tions can be found in existing federations. The most critical assumption is that
all households are identical and perfectly mobile. If one introduces the realistic
assumption that there are migration costs, the strong result that uncoordinated
regional activities always result in a cooperative-like outcome must be modi-
fied. Chapter 7 proceeds with this issue. Its basic purpose is to study how the
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outcome of decentralized tax and expenditure decisions depends on the degree
of interregional household mobility and, given any degree of mobility, how the
results can be altered by the set of tax instruments available to regions.

Chapter 8

Whereas the analysis described so far concentrates on the allocative branch of
the government, decentralized redistribution policy is at the core of Chapters
8-10. In Chapter 8, we will assume (a) that regions are connected by a high de-
gree of interregional household mobility and (b) that the government in each
region taxes high-income residents and uses the tax revenues to grant transfer
payments to low-income individuals living within its boundaries. The analysis
shows that the level of redistribution is suboptimally low. In addition, unco-
ordinated regional redistribution causes migration on pure fiscal reasons and
thereby distorts the interregional labor allocation. This chapter also derives a
corrective central government intervention that avoids distortions by internal-
izing all fiscal externalities caused by regional decisions.

Chapter 9
In contrast to the static analysis of the preceding chapters, Chapter 9 uses an
overlapping generations model to study whether a decentralization of some gov-
ernment activities may better protect the interests of future generations. Two
government fields are at the center of the analysis: the local emission control
of long-lived pollutants like toxic waste; and intergenerational redistribution
by local public debt policy. Both phenomena have in common that they cre-
ate intergenerational externalities: by worsening the future local environmental
situation, the current emission of toxic waste causes intergenerational techno-
logical externalities; and by increasing the tax burden of future generations,
issuing local public debt generates fiscal externalities on future generations.
The analysis shows that migration responses in future periods force regional
governments to take the welfare of future generations living in this region into
account. While this results in a perfect internalization of pollution externalities
on future generations, it does not take away all incentives to issue public debt
or to run a pay-as-you-go financed pension system.

Chapter 10

Incentive problems caused by asymmetric information between regions and the
center are at the core of Chapter 10. The analysis differentiates between prob-
lems of adverse selection and moral hazard. The issues are exemplified by one
problem that might receive high priority in the EU and has already become im-
portant in other federal states owing to an increase in interregional mobility
of individuals: the link between a suboptimal income distribution within and
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across regions. A central government intervention is needed in order to smooth
both interpersonal and interregional income differences. However, to imple-
ment its interregional transfer program, the center must induce governments of
rich regions not to hide information about per-capita income levels, and it must
ensure that they still have incentives to achieve high incomes by investment in
public infrastructure. This chapter derives the distortions that result from such
incentive constraints.

Chapter 11

Finally, Chapter 11 concludes by giving a comprehensive answer to the central
questions of the study. It reviews the conditions under which regional govern-
ment decisions result in an efficient allocation, reveals the basic reasons why
decentralized decisions may fail, and explains why the redistribution branch
of the government should be assigned to the central level. Using these general
results, some policy applications are drawn to the problem of decentralizing
government activities in federal states.



CHAPTER 2

Locational Efficiency and
Efficiency-Supporting Tax Systems

Each federal state consists of several regions, which are linked by a high degree
of mobility of individuals and firms. The high degree of interregional mobility
causes allocative problems that cannot be found in a unitary state. The prob-
lem of an efficient allocation in a federal state — for a politically predetermined
jurisdictional structure — is mainly a problem of the efficient locational pattern.
Therefore, the first basic objective of this chapter is to derive the efficient inter-
regional allocation of mobile factors of production, firms, and individuals. Of
course, efficiency in a federal state also requires the efficient provision of pub-
lic goods and factors, but this is achieved in much the same way as in a unitary
state. Differences only arise if regions take on the responsibility of supplying
some kinds of public goods for which consumption also extends to nonresi-
dents. To achieve the efficient allocation in this case, these spillover effects
must be internalized.

The second objective of this chapter is to study whether the efficient alloca-
tion can be achieved by decentralized decisions of firms and individuals. The
regional tax system is of particular importance. It affects firms’ decisions to
employ mobile factors of production and is an important determinant of the
locational choice of firms, and households make their residential choice depen-
dent on the tax system. A set of tax instruments that allows regions to achieve
the efficient locational pattern and simultaneously finance the efficient amount
of public services will be called an efficiency-supporting or simply a complete
tax system. It should be noticed that this chapter does not try to answer the
question of whether regions actually have incentives to use their tax system
in a socially efficient way. This important question will be answered in the
following chapters. However, regions without a complete tax system cannot
realize the efficient allocation even if they have the correct incentives to do so.
Deriving an efficiency-supporting tax system can therefore be regarded as a
necessary condition to ensure that local government behavior results in an ef-
ficient allocation.

27
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Many researchers have studied the design of a regional tax system that does
not distort the locational pattern of individuals. A comprehensive treatment of
this problem can be found in Wildasin (1986, 1987). This chapter extends these
contributions by introducing firm mobility into the analysis and thereby fol-
lows some recent contributions by Richter and Wellisch (1996) and Wellisch
and Hiilshorst (1999).! The discussion about the efficient taxation of mobile
individuals can be traced back (at least) to an article by Flatters, Henderson,
and Mieszkowski (1974). This study demonstrates that free residential choices
of individuals may lead to so-called fiscal externalities and are therefore inef-
ficient. If public expenditures must be financed by residence-based taxes and
if the per-capita costs of supplying local public services differ among regions,
then there are pure fiscal reasons to relocate. Starting from this observation,
Flatters et al. (1974) and more recently Boadway and Flatters (1982a,b) have
proposed a system of (direct) interregional transfers — from regions with low
per-capita expenditures on local public goods to regions with high per-capita
expenditures — to equate the per-capita tax burden and thereby avoid the fiscal
externalities. As Myers (1990a,b) and Krelove (1992) emphasize, the efficient
allocation can also be achieved if (pure) local public goods are financed by land
taxes, provided that individuals are equally endowed with land in all regions in-
dependently of where they live. In this case, a land tax is an undistortive revenue
source for public expenditures and moreover ensures the efficient interregional
transfer of resources.

In discussing the problems of locational efficiency, this chapter proceeds as
follows. Section 2.1 derives the efficient allocation in a federal state and an-
alyzes whether an interregional transfer of resources is necessary to sustain
locational efficiency. In Section 2.2, we study how the locational behavior of
firms and individuals is affected by taxation and use this observation to derive
efficiency-supporting tax systems.

2.1 Efficient Locational Pattern

2.11 The Model

Consider a federal state consisting of I regions. The federal state is inhabited
by a large number of N identical mobile individuals, and N; denotes the num-
ber of individuals living in region i = 1, ..., I. We characterize an individual
by its utility function U’ = U(x;, z;), where x; is the consumption level of a
private numeraire good and z; denotes the local public good supply. We assume
that there are no spillover effects in the provision of z;. Each mobile house-
hold is endowed with one unit of labor, which is inelastically supplied in the

' See also Richter and Wellisch (1993), Krumm and Wellisch (1994), Richter (1994), Wellisch
(1995b), and Hiilshorst and Wellisch (1996).
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individual’s region of residence. The costs of providing local public goods are
given by C(z;, N;). These costs are expressed in units of the private good and
vary with the public good level and with the number of users. The specification
is sufficiently flexible to allow for both increasing returns in the provision of
Zi, Czi = dC/dz; < C'/z;, and increasing returns with respect to the number
of users, Cj; = dC"/dN; < C/N;. The local public good is said to be pure if
there is no congestion, C 1(, = 0. However, some positive marginal congestion
is the empirically more relevant case.’

There are M identical mobile firms in the federation; M is exogenous, which
excludes the formation of new firms. We thus model only the locational choices
of firms and not market entry. We use M, to denote the number of mobile firms
locating in region i. Firms are said to be identical if they use the same tech-
nology, represented by the production function F’ = F(l;, n;, g;). Production
makes use of three factors: /; is the (immobile) land factor, n; the (mobile) la-
bor factor, and g; the local public factor.

Regions are endowed with a fixed amount of land, L;. We assume that there
are no spillover effects in the use of the local public factor. The costs of pro-
viding the public factor are given by the function Hi(g;, M;). These costs are
also expressed in units of the private good and depend on the level of public in-
puts as well as on the number of firms locating in the region. The special case
of pure public inputs, H 1(,, = 0H i/ oM; = 0, is included. In general, however,
public factors will be impure, H;, > 0. For simplicity, we treat N; and M; as
real numbers, expressing the idea that households and firms are small relative
to their markets.

Previous studies do not model firm mobility explicitly.> This can be justi-
fied if production is characterized by linear homogeneity and if public inputs
are quasi-private — that is, if average costs H/M; are linear in g; and con-
stant in M;. Only with these special assumptions is the locational pattern of
firms indeterminate at an efficient allocation, so that it makes no sense to dif-
ferentiate between firms at the individual level. To be sure, these simplifying
assumptions are useful when concentrating on other problems of interregional
competition, and we will rely on them in the following chapters. Since, how-
ever, locational issues are at the core of the analysis now, we choose the more
general model specification where the local number of firms is a nontrivial en-
dogenous variable.

The functions U, F, H', and C' are twice differentiable and satisfy standard
assumptions. We indicate derivatives by subindices. First partial derivatives

2 Empirical studies by Borcherding and Deacon (1972) and Bergstrom and Goodman (1973) find
strong empirical evidence of congestion. In many cases, costs become nearly proportional to the
population once a minimum size of 10-50 thousand inhabitants is reached.

3 For a comprehensive overview, see Wildasin (1986). However, the contributions by Fischel
(1975) and White (1975b) are exceptions that also consider mobility of firms.
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have the usual signs. The function F is strictly concave in the private factors /;

and n; and may be linear-homogeneous in /;, n;, and g;. For the results derived

in this study, we need not be more specific about the degree of homogeneity.
In order to achieve efficiency, a central planner would have to

maximize U(xy, z;) 2.1

in the vectors (x;), (z;), (gi), (l;), (M;), (n;), (N;) subject to

Ulxi,z1) =U(xi,zi), i=2,...,1, (2.2)
N[—Mil’l,‘:o, i:1,...,1, (23)
Li—Ml; =0, i=1,..,1, (2.4)
(y): N—=) N; =0, 2.5)
(0): M=) M; =0, 2.6)

W) Y IMiF(li, i, g) — Nix;
iz N — Hi(gi. M) =0, @.7)

where y, u, and A are Lagrange multipliers. We mention only those that are
needed in the following. According to (2.1), the planner maximizes the utility
of a representative mobile resident in region 1. Condition (2.2) reflects costless
migration of mobile households by ruling out interregional utility differentials
that would be incompatible with free locational choices. Of course, if the cen-
tral planner can directly control migration, the efficient allocation generally
differs from the one derived here.* According to (2.3), the regional labor sup-
ply is equally distributed among local firms; (2.4) requires the same for the
fixed regional endowment of land. Conditions (2.5) and (2.6) state that mobile
households and firms must locate somewhere in the federation. Finally, (2.7) is
the global feasibility condition of the private good. Aggregate production must
meet households’ consumption and the real costs of providing public goods and
factors.

2.1.2 First-Order Conditions

A solution to the planner’s problem may involve allocations for which no pro-
duction takes place in some region. We ignore this well-known problem in

4 Recent studies by Myers and Papageorgiou (1996, 1997a,b) have incorporated immigration quo-
tas or a different fiscal treatment of immigrants and natives into models of population mobility.
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regional economics and instead focus exclusively on so-called interior solu-
tions characterized by N;, M; > 0 for all i. The first-order conditions turn out
tobe(i=1,...,1)

Ul _ i
NigE =cl, 2.8)
M;Fi = Hi, 2.9)
Fl —x; —Cl = % (2.10)
‘ i i i _ M
Pl = mF = Hy =2 @.11)

Condition (2.8) is the Samuelson rule of the efficient supply of local public
goods. Efficiency requires that the marginal willingness to pay of all residents
must be equal to marginal costs. Accordingly, condition (2.9) is the correspond-
ing Samuelson rule of the efficient provision of local public factors, and it re-
quires equating the marginal product of local public factors and their marginal
costs. The marginal product is obtained by summing over all firms locating
in the region. Conditions (2.10) and (2.11) characterize the efficient locational
pattern of households and firms, respectively. According to (2.10), the net so-
cial benefit of an additional mobile household to a region must be equal in all
regions. The benefit of the marginal household is its marginal product F,'. The
costs consist of its consumption of private goods x; and of congestion costs Cj,.

It is important to emphasize that (2.10) does not coincide with the neces-
sary condition of the efficient allocation of a mobile factor of production. To
deduce this condition from (2.10), suppose for a moment that individuals live
in one particular region but may work in other regions. However, individuals
consume public goods only in the region in which they reside. Thus, the mi-
gration equilibrium condition (2.2) reduces to x; = x; for all i # 1, and there
are no congestion costs involved with a relocation of workers, C 1(, = Oforalli.
Inserting these assumptions into (2.10), we derive that marginal products of the
mobile factor labor F| must be equalized across regions if the efficient inter-
regional allocation of labor is to be achieved. This condition extends to other
mobile factors such as capital.

Following (2.11), the efficient locational pattern of mobile firms is similarly
achieved if the social net benefit of a firm to a region is interregionally equalized.
The social net benefit of a firm is measured by its pure profit F' —[;F} —n;F}
minus marginal congestion costs H},.

If local public factors are quasi-private and if F is linear-homogeneous in
l;, n;, and g;, then the efficient locational pattern of mobile firms turns out
to be indeterminate. Consider the case of an efficient allocation (n}, M, g7).
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Then, any allocation (n;, M;, g;) satisfyingn; M; = nfM}, g;M; = g/M}*, and
> M; = M is equally efficient.

It should be emphasized that (2.8)—(2.11) are necessary conditions. They
need not be sufficient for the efficient allocation. The problem of lacking suffi-
ciency is well known from the literature and will be ignored in the sequel (but
see e.g. Stiglitz 1977 and Richter 1994). This study will focus only on alloca-
tions that satisfy the necessary conditions (2.8)—(2.11).

2.1.3  Efficient Interregional Resource Distribution

A focal question of the literature is whether an interregional transfer of re-
sources is needed to sustain efficiency. Myers (1990b), Hercowitz and Pines
(1991), and Krelove (1992), among others, make the remarkable observation
that rents must flow out of regions if market equilibria are to be efficient. The
assertion is that the equality of local production M;F and local utilization of
goods, y; = N;x; + C' + H', is in general incompatible with efficiency. To
show this, we solve (2.10) for x; and (2.11) for Fn’ We use the resulting ex-
pressions and substitute them into y; = N;x; + C' + H'. The equality of local

production and local expenditures, M; F’ = y;, then turns out to be equiva-
lent to
R
Xi__Y 2.12)
N; A
wherei =1,..., 1 and

R = LiFj + Mi% —(C" = NiCy) — (H' = MiHy)

can be interpreted as the net rent generated in region i. Here R; is equal to the
land rent plus the social marginal benefit of local firms minus noncongestion
costs of providing local public goods and factors. Equation (2.12) states that
per-capita rents must be equalized across regions at the efficient allocation if
efficiency is to be achieved without any interregional resource transfer. This is,
however, not possible. If the problem is well-behaved then (2.2)—(2.11) include
71 + 2 conditions that must uniquely determine 7/ + 2 variables at the efficient
allocation: the /-dimensional vectors (x}), (z7), (g/), (), (M), (n}), (N)
and the Lagrange multipliers (y/1)*, (u/A)*. Of course, these variables do not
satisfy (2.12), in general. Hence, we can state

Proposition 2.1.  Ifindividuals are mobile and migration cannot be controlled
(directly), then the efficient allocation is unique and requires an interregional
transfer of resources.
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Figure 2.1. Locational efficiency with self-sufficient regions.

The need for an interregional transfer of resources can be explained very in-
structively if we assume for a moment that there are no public goods and factors
and that production in each region takes place by the (classical) production func-
tion F' = F(L;, N;). Since there are no local public goods in the economy,
the efficient interregional allocation of individuals requires equalizing marginal
products of labor across regions, F](, = Fy, for all i, j with i # j. This fol-
lows from condition (2.10) and from the migration equilibrium condition (2.2),
implying x; = x; for all i, j with i # j. However, identical marginal labor
products across regions are only compatible with self-sufficient regions, F! =
N; x;, if marginal labor products are equal to average products, Fy, = FY/N;.
The latter requirement is met if the average product in each region — and thus
the consumption of the private numeraire good by a representative resident,
x; = F/N; — is maximized in the number of residents N;. In other words,
if each region has its optimal population size, then no interregional transfer
of resources is needed to achieve the efficient locational pattern of individuals
across regions. This can be illustrated by Figure 2.1, which depicts average and
marginal labor products in some region i. The optimal population size N is
achieved in point O, where average and marginal labor products are identical.
By an appropriate assignment of land or people to jurisdictions, point O can be
realized in all jurisdictions at the same marginal labor products.

As discussed at length in Chapter 5, this result extends to cases in which local
public services are supplied. If each jurisdiction is of optimal size, there must
be no interregional transfer of resources to achieve the efficient locational pat-
tern of individuals across regions. However, since we have assumed so far that
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jurisdictional boundaries are politically fixed, the individual region does not
have its optimal population size and so there must be an efficiency-supporting
interregional transfer.

Matters are quite different if individuals are immobile or if the planner can
control migration directly (see Richter and Wellisch 1996). In this case, the mi-
gration equilibrium conditions (2.2) must be substituted by / — 1 conditions
that fix the utility levels of individuals living in regions i = 2, ..., I at a de-
sired level. Moreover, the first-order conditions (2.5) and (2.10) vanish. Hence,
there are 61 + 1 variables at an efficient allocation since the vector of variables
(N;) is predetermined and the variable y/A drops out. These 6/ + 1 variables
must be determined by the remaining 6/ + 1 conditions. The system of 4/ + 1
conditions consisting of (2.3), (2.4), (2.6), (2.9), and (2.11) determines the 47
variables (I}), (n}), (M), (g}) and the variable (x/A)* uniquely. Hence, the
efficient interregional allocation of mobile firms — and thus the efficient amount
of production —is still unique at an efficient allocation even if individuals are im-
mobile. DePater and Myers (1994), among others, show that this result extends
to an economy with mobile factors of production such as capital. The efficient
consumption pattern consisting of the vectors of 2/ variables (x}) and (z}) is
determined by the I 4 1 conditions (2.7) and (2.8) and by the I — 1 conditions
(2.2) that now fix utilities at desired levels. However, since the latter conditions
depend on the desired interregional welfare distribution, the efficient consump-
tion pattern is not unique. Therefore, the planner can choose the desired utility
levels of individuals living in the i = 2, ..., [ regions to achieve a particu-
lar efficient allocation of private and public goods. One possibility is that the
planner chooses the desired interregional welfare distribution such that a sys-
tem of self-sufficient regions, M;*F i — v}, achieves the first-best allocation.
Any other efficient allocation requires an interregional transfer of resources.
Another possibility (discussed in Chapter 4) is that the planner chooses the de-
sired welfare distribution such that a system of nearly self-sufficient regions,
M}F™* + (Ni % - Mi*)(u/k)* =y}, achieves the first-best allocation. We can
interpret (N,- % - Mi*)( ®/\)* as region i’s net interregional profit share, with
(n/1)* the efficient profit level (social marginal benefit) of firms and E/ =
(Ni % -M l.*) the efficient net export of capital if ownership of firms is equally
divided among all individuals living in the federal state.

We can summarize these results in

Proposition 2.2. [f individuals are immobile, then the efficient allocation is
not unique and depends on the desired distribution of welfare across regions.
A system of (nearly) self-sufficient regions can achieve one particular efficient
allocation. If another efficient allocation is to be achieved, an interregional
transfer of resources is necessary.
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Proposition 2.2 is reminiscent of the second theorem of welfare economics.
According to this result, the efficient allocation in the private sector of the
economy is not unique and depends on the desired utility distribution among
individuals. Each efficient allocation can be achieved by an appropriate redis-
tribution of resources among individuals that changes their initial endowments.
The same holds in a federal state if individuals are immobile. The change in
the initial endowments of the regions is obtained by an interregional transfer of
resources.

The conclusions stated in Propositions 2.1 and 2.2 are of particular impor-
tance to the problem of fiscal decentralization. If individuals are mobile and
migration cannot be controlled directly, then an interregional transfer of re-
sources is needed to achieve the efficient allocation. The question arises as to
whether regions make this transfer voluntarily. If they do not make the trans-
fer then a central government intervention is in order. However, if individuals
are immobile, an efficient allocation can be achieved by regions that face no
incentives to make a transfer.

2.2 Efficiency-Supporting Tax Systems

In order to derive an efficiency-supporting tax system, we must study how taxes
affect the locational behavior of firms and individuals. Having done this, we
analyze whether a tax system is able to support locational efficiency without
violating the need to finance the efficient levels of local public services.

2.2.1 Private Behavior

The structure of the model is identical to that described in Section 2.1. All in-
dividuals are endowed with one unit of labor, which is inelastically supplied in
their region of residence. Hence, as a first income component, they receive a
wage rate w;. Aside from the wage income, individuals additionally receive a
nonlabor income component Y that is independent of the region in which they
reside; Y consists of profit shares of firms and of land rents. Furthermore, each
region collects a direct tax 7" from its residents. The entire net income is used
for consuming private goods:

xi=w;, +Y — riN. (2.13)

Individuals have only one choice problem. They choose a region as their
residence if they can attain at least the utility level they get in some other re-
gion. Hence, a migration equilibrium is characterized by

Uxi,zi) =U(xj,z;) Vi, j, i#]. (2.14)
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Firms have to make two decisions. They must choose their location and they
must make production decisions. Although both decisions are made simultane-
ously, we begin by studying the locational choice. Let 7/ denote the after-tax
profit of a firm locating in region i. Since firms decide for a location so as to
maximize profits, a locational equilibrium is achieved if firms attain the same
after-tax profit in all regions, that is,

ml=nl Vi, j, i#]. (2.15)

In equilibrium, M; mobile firms choose region i as their location, and a rep-
resentative firm locating in i makes the following after-tax profit:

' =Fi,ni, &) — pili —win; — tM (2.16)

i
where p; and w; are the prevailing factor prices of land and labor in the region,
and t denotes a location-dependent tax on firms. Let us further suppose that
firms are price takers and that they maximize their profits by choosing /; and
n;. Expressing again partial derivatives by subindices, the use of private pro-
duction factors follows the rules

Fi = pi. @17
Fi = w;. (2.18)

n

Moreover, an equilibrium in the local market for land requires
L; = M;l;, (2.19)

and the number of mobile workers must be equally divided among firms locat-
ing in the region so as to clear the local labor market,

N,' = M,-n,-. (220)

Let us now describe the government sector. The local government must
cover the costs of supplying public services by its tax revenues. Aside from
levying taxes on mobile households and firms, the local government can col-
lect a proportional tax #; on local land rents. The budget constraint of the local
government reads as

Nt + Mt +tipiLi = C'(zi, Ni) + H' (i, My). (2.21)

Finally, the material balance sheet of the entire federal state is characterized
by the equalization of the nonlabor income of all households and the sum of
profits and net land rents in all regions. Let N again stand for the entire num-
ber of households in the federal state, M for the entire number of firms, and /
for the number of regions. Then

1 1
NY =) Mz + ) (1= 1)p;L;. (2.22)
j=1 j=1
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2.2.2  Efficient Taxation

The determination of an efficiency-supporting tax system depends crucially on
whether there are congestion costs in the provision of local public services and
how the number of firms and individuals affects these costs. In order to analyze
whether migration decisions sustain the efficient locational pattern of individ-
uals, we must investigate the private budget constraint (2.13). For this purpose,
we insert (2.18) for w; into (2.13) and take into account that individuals receive
the same nonlabor income no matter where they live:

Fi—x;—tN=-Y= F’—xj—th Vi, j, i#]j. (2.23)

Comparing (2.23) with the first-order condition of the efficient locational pat-
tern of individuals (2.10) reveals the necessary condition for the efficient taxa-
tion of mobile households:

- C}, —r —C} Vi j, i#j; (2.24)

that is, the difference between location-based taxes and marginal congestion
costs must be identical across regions in order to avoid fiscal externalities. As
(2.24) makes clear, if each local government chooses the marginal-cost pricing
regime ¥ = C};, then the efficient allocation of individuals across regions is
achleved

Let us next turn to the efficient taxation of mobile firms. If we insert (2.17)
for p; and (2.18) for w; into (2.16), and then substitute (2.16) into (2.15), we
obtain

Fi —lF —mFE — M F/—lF —njF/ —rjM Vi, j, i#j. (225

By comparing (2.25) with the first-order condition of the efficient locational
pattern of firms (2.11), we can derive the necessary condition for the efficient
taxation of firms:

M — Hy = —Hl, Vi j, i#J; (2.26)

L

that is, the difference between location-based taxes and marginal congestion

costs must be equalized across regions. Again, this condition is satisfied for the

benchmark case in which each region chooses the marginal-cost pricing rule
= H},.

However, if marginal-cost pricing is used, then the tax revenues generated
by the location-based taxes on individuals and firms do not suffice to balance
the budget of local governments if average costs of supplying local public
goods and factors exceed marginal costs —thatis, if C'(z;, N;) + H'(gi, M;) >
N;Cj,+M;H), = NitN +M;t. Evenifregions set direct taxes on individuals
and ﬁrms above marglnal congestion costs — yet still satisfying the necessary
conditions (2.24) and (2.26) — location-based taxes alone do not allow regions
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to finance the efficient levels of local public goods and factors. Regions must
employ an additional undistortive tax on land in order to finance the efficient
amount of local public services without distorting the locational decisions of
individuals and firms. Note again that the efficient allocation requires an in-
terregional transfer of resources as derived in Section 2.1. Because individuals
own land in all regions, the appropriate choice of taxes on land rents serves as
an indirect way of implementing the efficient interregional transfer. Of course,
if regions had no land taxes available, then a system of direct interregional
transfers would also allow regions to sustain the efficient allocation. However,
there is some doubt whether purely self-interested regions would voluntarily
choose direct interregional transfers, owing to the associated loss of regional
resources. The incentive of regions to perform transfers depends decisively on
the possibility of controlling immigration by that measure. We shall return to
this problem in Chapters 6 and 7.
The results derived so far can be summarized in

Proposition 2.3. Suppose that individuals and firms are mobile and cause
congestion costs at their location. Then the (unique) efficient allocation can be
achieved by a tax system consisting of (a) location-based taxes on mobile in-
dividuals and firms and (b) an undistortive land tax that enables the efficient
interregional transfer of resources.

If there are no congestion costs in the provision of public services, Cy, = H;, =
0, then there is no need to collect location-based taxes. The availability of land
taxes is sufficient to achieve the efficient allocation since it provides an undis-
tortive tax revenue source and, in addition, provides a method to implement
the efficient interregional transfer by an export of land taxes (see also Krelove
1992).

Because mobility of individuals is rather low in some federations like the
EU, as emphasized in Section 1.1, it is of equal interest to explore the design of
a complete tax instrument set if individuals are immobile. Of course, the direct
tax on individuals then becomes a lump-sum tax. In this case, the tax on firms
can be used to ensure the efficient allocation of firms across regions satisfying
(2.26), and the lump-sum tax can be used to divide the resources between the
private and the public sector in each region such that the efficient amount of
local public goods and factors can be financed. However, if individuals are im-
mobile then the efficient allocation is not unique. As explained in Section 2.1,
although the allocation of firms and the supply of local public factors is unique
for the well-behaved problem we consider, the efficient supply of local public
goods depends on the desired interregional welfare distribution. The tax sys-
tem consisting of location-based firm taxes and lump-sum taxes allows us to
achieve only one particular efficient allocation. If another efficient allocation
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is to be achieved with a different interregional distribution of utility levels, then
an interregional transfer of resources is necessary. This can be obtained either
by a direct transfer instrument like an interregional aid program or by a tax on
land. The latter is true if we further assume that all individuals living in the
federal state are equally endowed with land in all regions.

We can summarize the results of this discussion in

Proposition 2.4. If individuals are immobile, then a tax system consisting of
a location-based firm tax and an undistortive tax on individuals enables one
particular efficient allocation, which consists of the efficient locational pattern
of firms, the efficient supply of local public factors, and a particular efficient
supply of local public goods. Any other efficient allocation requires an instru-
ment that effects an interregional transfer of resources.

Let us finally consider the realistic case in which the instrument set of lo-
cal governments does not include the lump-sum tax on immobile individuals.
However, it is quite conceivable that regions are allowed to transfer resources
to other regions.> Whether regions have any incentive to make such transfers
is another matter, which will be studied in subsequent chapters. If regions can
collect only a firm tax and can make a transfer (land tax or direct transfer), then
it is impossible to choose the level of the private good in one region i indepen-
dently of the amount of private goods in other regions. As DePater and Myers
(1994) have shown, this implies that firm taxes and a transfer instrument are
insufficient to support all first-best allocations; only one particular first-best al-
location can be achieved for one particular welfare distribution across regions.
In general, the constrained efficient allocation without lump-sum taxes does
not coincide with the first-best allocation. This conclusion will have important
implications if a central government tries to internalize the externalities caused
by interregional tax competition, as studied in Section 4.1.

5 Take for example Germany, where interregional transfers among the Bundesliinder are part of
the Léinderfinanzausgleich.



CHAPTER 3

Perfect Interregional Competition

In Chapter 2 we derived a complete set of tax instruments, one that allows re-
gions to achieve the efficient allocation. However, we have not yet discussed
how regions choose their tax instruments and how they supply local public
goods and factors. In other words, it is an open question whether decentralized
government decisions result in an efficient allocation. To answer this question,
the behavior of regional decision makers must be explained. Moreover, in order
to derive a corrective central government intervention, it is necessary to know
the behavior of regional governments. If decentralized tax and expenditure de-
cisions lead to an inefficient allocation, the center must know the behavior of
regional policy makers. Otherwise, the intervention cannot be successful.

By describing the behavior of small regions, this chapter starts with pos-
sible explanations of how regional governments choose their policy measures.
There is perfect interregional competition for mobile individuals and mobile
firms. Such a starting point seems reasonable insofar as no role is played by
the strategic behavior of individual regions; policy measures performed by one
region cannot affect other regions. This provides a strong parallel to decentral-
ized decisions of households and firms under conditions of perfect competition.
Following the first theorem of welfare economics, household and firm decisions
result in an efficient allocation under these conditions. Therefore, the question
arises as to whether this conclusion can be extended to decentralized govern-
ment decisions if regions face similar conditions. Perfect competition among
private households and firms means that individual decision makers take market
prices as given. Similarly, perfect interregional competition means that individ-
ual regions cannot noticeably influence the utility level of mobile households
and the profit level of mobile firms. From the viewpoint of a single region,
these interregional variables are exogenously given.

Within this environment, we intend to pursue three basic analytical objec-
tives. We will first demonstrate that regional governments also have incentives
to avoid any allocative distortions, provided that the following conditions are
satisfied: (a) regions must have an efficiency-supporting tax instrument set

40
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available, including (direct) location-based taxes on mobile households and
mobile firms to internalize their crowding costs and an undistortive tax on land
(rents) to enable the efficient interregional transfer of resources; and (b) regional
governments face the correct incentives to choose the efficient allocation only
if they maximize the after-tax rent to immobile local factors like land. Sec-
ond, we show that conditions of perfect interregional competition take away
all incentives of local governments to redistribute income between owners of
immobile and mobile factors of production. Third, we derive the distortions
caused by regional government decisions when regions face constraints in the
tax instrument set. Since these problems of a constrained tax instrument set are
at the core of the analysis and offer some new insights, a few further words are
in order.!

Like Hoyt (1991a), Krelove (1993), and Wilson (1997), we first study the dis-
tortions that must be expected if regions cannot tax mobile households upon
residence. This is a typical institutional restriction in many federal states at the
local level. As a consequence, regions cannot directly internalize the marginal
crowding costs associated with their supply of local public goods. Moreover,
in this chapter we discuss the distortions that occur when regions cannot tax
mobile firms upon location and hence cannot internalize the congestion costs
firms create at their location. This restriction, too, is observable in many federal
states where local governments are not able to levy a firm tax, with profits of lo-
cal firms being the single tax base. A similar problem arises if local firms create
pollution externalities at their location and local governments are restricted to
handling environmental issues with direct controls and so cannot levy emission
taxes. This restriction characterizes the environmental policy in many states
(see Krumm and Wellisch 1994).

Finally, we assume that regions have no undistortive tax on land available.
This last scenario is a typical second-best taxation problem. A complete tax
system on the local level requires an unrestricted tax access to land rents. How-
ever, like lump-sum taxes to finance public goods in a unitary state, a massive
taxation of land rents involves distributional problems. This might be the basic
reason why private property like land is legally protected against confiscatory
taxation in almost all countries of the EU (as in Germany by its Constitution).
As a consequence, local public goods and factors must be financed by distor-
tionary taxes on mobile households and firms. Because the kinds of distortions
caused by these location-based taxes are specific to the local level and cannot
be found in a unitary state, it is worth developing a second-best theory of local
government policy. The resulting behavioral rules for local governments can

' The study by Arnott and Grieson (1981) can be seen as a predecessor of this analysis since they
also derive the conditions for an optimal state or local government policy. However, in contrast
to the analysis in the following sections, Arnott and Grieson do not model locational choices of
households and firms.
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be interpreted as modified Ramsey (1927) taxation rules. They require balanc-
ing locational distortions caused by location-based taxes relative to their impact
on land rents among these taxes. This rule also applies to the provision of lo-
cal public factors; it requires balancing the distortion relative to the impact of
local public factors on the land rent against the relative distortions caused by
location-based taxes. Interestingly, the provision of local public goods is not
distorted in such a situation if all individuals are mobile. However, the expres-
sion “second-best theory” of local government policy should not be taken too
literally. As Krelove (1993) explains, the allocation is in fact a third-best allo-
cation if there are no undistortive land taxes available. A central government
that faces the same constraints in the tax instrument set can increase welfare of
all individuals.

There exist numerous contributions to the literature analyzing competition
among small regions. Many of them concentrate on the mobility of households
across regions (see Wildasin 1986 and the references therein). Following Chap-
ter 2, we deviate from this assumption by assuming that individuals as well as
firms are mobile (see also Wilson 1995; Braid 1996). This deviation gives local
governments access to a second location-based and potentially distorting tax
(a firm tax aside from a tax on mobile households) and therefore enables us to
derive a second-best taxation structure for the local level.

In order to analyze the efficiency properties of decentralized government
decisions, Chapter 3 is organized as follows. Section 3.1 assumes that regions
have a complete tax instrument set available to achieve the efficient allocation.
It shows that perfect interregional competition provides local governments with
the correct incentives to choose the efficient allocation in their own interest. It
also makes clear that local governments have no incentive to redistribute in-
come from the owners of mobile factors of production to the owners of immobile
factors. Section 3.2 tries to develop a simple second-best theory of local gov-
ernment policy by studying the behavior of local governments when they have
only an incomplete tax instrument set available. Finally, the appendix in Sec-
tion 3.3 contains some important proofs of the results reported in Sections 3.1
and 3.2.

31 Fiscal Decentralization with a Complete Tax Instrument Set

Let us again consider a federal state consisting of many small regions, which
can be interpreted as communities. It is sufficient to concentrate on a sin-
gle region i in order to discuss the efficiency properties of local government
decisions. The economy and each individual region have the same structure
as in Section 2.2. Since local governments must take locational responses
into consideration, let us first briefly recall the decisions of private households
and firms.
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3.1.1 Private Behavior

There is one type of household living in each region. It is composed of N; iden-
tical and perfectly mobile workers. A household is represented by the utility
function U! = U(x;, z;), where x; denotes consumption of the private nu-
meraire good and z; the local public good jointly consumed by all regional
residents.

Each individual receives a wage income w; in response to the individual’s
inelastic supply of one unit of labor and a region-independent nonlabor income
Y and must pay a residence-based tax 7;", so that the budget constraint becomes

xi=w +Y -1V 3.1

1

Mobile households choose a region as their residence only if they can attain
their reservation utility level u there. Hence, a migration equilibrium is char-
acterized by

U(x;, z;) = u. 3.2)

In the federal state, there is an exogenously given large number of identical
mobile firms. All firms produce the private numeraire good with the same pro-
duction technology F' = F(l;, n;, g;), where [; and n; stand for the amount of
the private factors (land and labor) used by a firm locating in 7, and g; denotes
the local public factor provided by region i. In equilibrium, M; mobile firms
choose region i as their location, and a representative firm locating in i makes
the following after-tax profit:

m; = F(l;,n;, &) — pili —win; — M, (3.3)

where p; and w; are the prevailing factor prices of land and labor in the region,
and M denotes a location-dependent tax on firms. A locational equilibrium is
achieved if firms attain the same after-tax profit 77 in all regions — that is, if

Firms are price takers and choose the optimal land and labor employment
according to the following rules:

Fj = pi, (3.5)

Fl = w;. (3.6)
An equilibrium in the local market for land and labor requires that

L, = M;l; 3.7
and

N; = M;n;, (3.8)

respectively.



44 Perfect Interregional Competition

The local government must finance public services by its tax revenues. Aside
from levying taxes on mobile households and firms, the local government can
collect a proportional tax #; on local land rents. Its budget constraint thus be-
comes

Nt} + MitM +tipi L = Ci(zi, Ni) + H(gi, My). (3.9

Let us assume that marginal-cost pricing of local governments does not suf-
fice to balance the budget; that is, marginal congestion costs of supplying public
services are smaller than average costs, Cy, < CY/N;, Hi, < H/M;. Finally,
the material balance sheet of the entire federal state is expressed by equalizing
the nonlabor income of all households and the sum of after-tax profits and net
land rents in all regions. Let N again stand for the entire number of households
in the federal state, M for the entire number of firms, and I for the number of
regions. Then we have

I
NY = M7t + Y (1= t;)p;L;. (3.10)
j=1
Perfect competition among regions is expressed by the fact that regions can
influence neither the equilibrium utility level & of mobile households nor the
equilibrium profit level & of mobile firms.

Let us, for convenience, reconsider the variables that have been introduced:
p; and w; are endogenous prices; [;, M;, n;, N;, and x; are endogenous quan-
tities determined in the respective region. The terms #;, /", M, g;, and z; are
parameters of the local government. The variables L;, Y, i, and 7 are exoge-
nous from the single region’s viewpoint, where Y, i, and 7 take on the same
values in all regions.

Locational decisions of mobile households and firms cannot be directly con-
trolled by local governments. However, local governments must take into ac-
count the responses of N; and M; to changes in government policy variables.
It is possible to use the two locational equilibrium conditions (3.2) and (3.4) in
order to express NN; and M; as implicit functions of riN , tiM , Zi, and g;:

G(NHMH T ) 921’ gz) == [ (L N ) - T‘N + Y7 Zi} = IZ, (311)
l [ M M i
P(N;, M;, T, ,zl,g,)_F(L Ni ,g> F<£,&,gi)£
P M;’ M; M;’ M; ) M,
—Fn<L i ,g) Ni _m_z (3.12)
M M) M ’

where (3.1), (3.3), and (3.5)—(3.8) have been inserted into (3.2) and (3.4) in
order to eliminate the endogenous variables x;, p;, w;, [;, and n;. Since ¢#; does
not appear in (3.11) and (3.12), it follows that N; and M; are independent of #;.
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When deriving the behavior of local governments, it is important to know
how the marginal productivity of labor, F, responds to a change in the param-
eters of the local government. For a given i, it follows from (3.11) that

dF} _ dF! _ dF! _
dl,' - d'L'iM o dg, -

an" ani U’
=1, = .
d‘L’iN dz; U’

(3.13)

3.12 Local Government Behavior

In order to study how the local government chooses its policy variables, we
must make a behavioral assumption on behalf of the government. Since the
local government cannot influence the utility of households, let us follow the
literature and assume that it maximizes the after-tax land rent (see e.g. Brueck-
ner 1983; Wildasin 1986; Wilson 1987a; Krelove 1993). This can be explained
by the enormous interest that land owners have in influencing the policies in
the individual regions. Hence, the government of jurisdiction i has to solve the
following problem:

maximize R; = L;p;(1 —1¢;) 3.14)

N

by choosing the policy variables 7}V, t™, z;, g;, where

Lipil—t;) = M( F Ni pi _ 5
ipill = 1) = M; VIR R
P M

—Ci(Zi,N,') _Hi(gj,Mj)+NjTiN. (315)
The term #; no longer appears as a control variable of the government because
the budget constraint of the local government (3.9) has been inserted for #; into

(3.14). The derivation of (3.15) has also used (3.12).
The first-order conditions of solving this problem become

dR; aN; M,

g = (TiN - CN)a N +(7; M HM)B_N =0, (3.16)
dR; N aN; " aM;

= N - N)— + (7 HM)— =0, 3.17)
Ri v —einyi o _ iy M+NUZ Ci =0, (3.18)
— = (7" — —_— —_— —_— — = .
dz; ! N9z M3z, U}

dR; ;0N .M, D

dor =N - CN)T& + @M HM) %% +M;F, —H, =0 (3.19)
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(see Section 3.3.1 for a detailed derivation). Conditions (3.16) and (3.17) reveal
that local governments have incentives to internalize marginal congestion costs
by choosing marginal-cost pricing, riN =C 1{, andt™ = H 1{4, provided that the
matrix consisting of the elements

oN; oM; oN; d oM,

aTN arNT aTM’ atM
has full rank. Inserting this preliminary result into (3.18) yields the efficient
provision of local public goods, N;(U!/U}) = C!. Condition (3.19) shows
that the provision of local public factors also follows the Samuelson condition,
MiF; = Hgi . Hence, we can summarize this result in

Proposition 3.1. If regions have a complete tax instrument set, and if local
governments behave as net land-rent maximizers, then conditions of perfect in-
terregional competition provide local governments with the correct incentives
to choose the efficient allocation.

Individuals are endowed with land in all regions, so there is an interregional
transfer of resources. Moreover, the availability of a tax on land rents enables
local governments to collect an undistortive tax and to implement the efficient
interregional transfer in their own interests. As emphasized in Section 2.2, a
system of direct interregional transfers would perfectly substitute the indirect
transfer via the land tax and would also sustain the efficient allocation. How-
ever, small regions have no incentive to make a direct transfer because they
cannot control immigration by that measure.

Before turning to inefficiencies caused by an incomplete instrument set in
the next section, let us finally point to another important observation. If local
governments have a land tax available then they will tax mobile individuals at
marginal congestion costs; they have no incentive to tax them for redistribu-
tive purposes. Any attempt to set the tax rate above this level — in order to use
the resulting tax revenues to reduce the tax on the land rent — will be answered
by emigration of individuals. This drops the regional land rent by more than
the additional tax revenues and hence results in a decline of the net land rent.
The incentives of regions to redistribute income among mobile and immobile
factors (or individuals) will be explored further in Chapters 8—10.

3.2 Fiscal Decentralization with an Incomplete Tax Instrument Set

Let us now consider the distortions caused by decentralized government ac-
tivities if the tax instrument set is incomplete. There are three sources of an
incomplete tax set in the model. Either regions cannot tax mobile households,
they cannot tax mobile firms, or they have no undistortive tax on land rents
available. Let us consider these cases and the associated distortions in turn.
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3.2.1 A Direct Household Tax Is Not Available

The basic purpose of this section is to derive the distortions that occur if regions
cannot tax mobile individuals and to explain why local governments decide to
choose an inefficient allocation. The absence of a direct household tax often
depicts the situation on the local level in federal states. In Germany, for in-
stance, local governments are unable to tax their own residents because direct
taxation of households is entirely delegated to the federal government. Neither
are there any zoning arrangements that might substitute for a direct taxation of
households.

If jurisdictions have no tax on mobile households at their disposal, ‘L'iN =0,
then the first-order conditions of solving the government’s problem reduce to
(3.17)—(3.19). However, they change slightly to

dR; . ON; . OM;

_ i M i o
W = CNa Iz + (1 HM)W =0, (3.20)
aRi _ cj, ON: 4 (i — N = U; ci =0, 321
d_Z,' = - 3_ +( M)_ + U’ - - ( . )
dR; ; ON; iy ;L OM; ; ;

The migration responses dN;/d* and dM; /9% (* € {riM, Zi, &}) can be derived
from the conditions (3.11) and (3.12) and are stated by (A.3.8)—(A.3.13) in Sec-
tion 3.3.1. Inserting them into (3.20)—(3.22), the following distortions result:

Proposition 3.2. Suppose that regions cannot tax mobile households upon
location, r = 0. Then the competitive equilibrium among regions is charac-
terized by the following conditions:

M 8F' i Ci l,’Fnil +I’l,‘Fnin

) tM—-H = _ )
O = O, T T,
i) N U! ci_ci M dF} oM U!
11 i — = - s
v ST @ N FL, U
i i Mi o
(ii1) M,-Fg — Hg _CNF_lF"g

Of course, the competitive equilibrium is characterized by an inefficient allo-
cation, as a comparison of (i)—(iii) and (3.17)—(3.19) shows. Regions cannot
directly internalize the marginal crowding costs of supplying local public goods



48 Perfect Interregional Competition

by levying a location-based tax on mobile households. Therefore, they are look-
ing for other ways to restrict the inflow of mobile households indirectly. These
efforts of local governments result in an inefficient allocation. According to
condition (i), regions choose an inefficiently high tax on mobile firms, pro-
vided that the marginal productivity of mobile labor rises with an increasing
number of mobile firms locating in the region, BF,f/aM,- > 0. In this case, the
inflow of mobile households can be restricted by repelling mobile firms out of
the region. A more direct way to limit the number of mobile residents is to
choose an inefficiently low supply of local public goods; this is stated in con-
dition (ii). By doing so, the attractiveness of a location decreases directly in
the eyes of mobile individuals. If, finally, the marginal productivity of labor
rises with an increased supply of local public factors, F,fg > 0, then, following
(iii), regions undersupply public factors relative to the Samuelson condition.
The inflow of mobile households can also be restricted by that measure. Inci-
dentally, since all distortions stated by (i)—(iii) depend on C}, it is clear that
there are no distortions if there are no marginal congestion costs that must be
internalized.

The results derived in this section are similar to the conclusions drawn by
Hoyt (1991a), Krelove (1993), and Wilson (1997). If regions have no direct
tax on mobile residents, they use their remaining instruments to charge mobile
households indirectly for the crowding costs they cause. These attempts lead
to distortions. Whereas this is achieved in Hoyt and Krelove by choosing the
distortionary property tax, regions in the present study use the firm tax, local
public goods, and local public factors for this purpose.

3.2.2 A Direct Firm Tax Is Not Available

Let us now go one step further by assuming that regions cannot tax mobile
firms upon location. To concentrate on this problem we assume that local
governments can tax mobile households. Since r = 0, only the first-order
conditions (3.16), (3.18), and (3.19) describe the solutlon of the government’s
problem. These necessary conditions change to

dR; oN; oM;

m = (‘L’iN N)-L-_ Hl atN == 0, (323)
dR; Ny i ON . OM; Ul :

d_z :(‘L’i _CN) az H 8—+NZE—CZ =0, (324)
dR; N i 0N aM; D

d_g-z(ri - Cy )Bg HM8—+MF —H, =0. (3.25)
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Inserting the migration responses dN; /3% and IM;/dx (x € {t}", z;, g:}) —which
are given by (A.3.6), (A.3.7), and (A.3.10)—(A.3.13) in Section 3.3.1 — into
(3.23)—(3.25) allows us to state

Proposition 3.3.  Suppose that regions cannot tax mobile firms, T = 0. Then
the competitive interregional equilibrium is characterized by the following nec-
essary conditions:
@) 'L’iN - C}{/ = —H&%% = H&—liFnll - iF s
& ON; 3
Ui
(i1) NiU—“i —-C! =0,

X

i Midmi i Mi(F] —niFj, — i Ffy)

iiiy M;F} —H! =—H — = ,
() MiFy § Mg g M §
where & = llelll + n%F,fn + 21in,~Fl’;1
respect to l; and n;.

< 0 owing to strict concavity of F' with

As could be expected, the competitive equilibrium is once again characterized
by an inefficient allocation. Regions cannot directly internalize the marginal
crowding costs of providing local public factors by collecting a location-based
tax on mobile firms. Therefore, they use the remaining instruments to restrict
the location of mobile firms indirectly. These attempts lead to distortions. Fol-
lowing condition (i), local governments tax mobile households too much if the
profit of firms decreases with a decreasing number of mobile local workers,
om;/ON; > 0. The intuition for this behavior is straightforward. Firms avoid
locating in a region if the profit they can attain decreases. If this can be achieved
indirectly by displacing households, local governments will do so by choos-
ing a high residence-based household tax. According to condition (ii), regions
have incentives to provide local public goods in accordance with the Samuel-
son rule. Regions have no reason to distort the provision of local public goods,
since they can achieve their objective entirely by using the household tax riN .
A suboptimally low provision of z; has the same effects on workers’ incentives
to locate in the region — and therefore on firms’ profits — as an inefficiently high
tax on workers. Regions thus rely completely on 7" for influencing firms’ in-
centives to locate in the region.

However, the supply of local public factors is distorted. If the profit of local
firms increases with a higher provision of local public factors, d7;/dg; > 0,
then regions restrict the inflow of mobile firms by undersupplying local public
factors relative to the Samuelson rule.
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A comparison of the results derived in Sections 3.2.1 and 3.2.2 reveals that
there is an important difference between the provision of local public goods
and factors. If local governments have no direct household tax, they undersup-
ply local public factors in order to restrict the inflow of households. However,
if no firm tax is available, then local public goods are provided in line with the
Samuelson condition and are not used to limit the inflow of mobile firms. The
basic reason for this difference is that local public factors directly influence the
marginal product of labor whereas local public goods affect the profit of mo-
bile firms only via their impact on the number of local workers. Hence local
public factors can be used directly to limit the inflow of households, whereas
local public goods could be used only indirectly for repelling firms out of the
region. This task is therefore delegated entirely to the residence-based tax on
workers.

3.2.3  An Undistortive Tax Is Not Available

Let us finally suppose that regions have no undistortive tax at their disposal,
t; = 0. This situation resembles very much the second-best problem in a closed
economy, when public funds cannot be financed by lump-sum taxes. Regions
must finance local public goods and factors entirely by taxes on mobile house-
holds and firms, taxes that potentially distort locational choices. The local
government can choose three instruments freely. Let us assume that it chooses
tN, z;, and g;, and that t adjusts endogenously for budget-clearing reasons.
It can be shown, however, that all results would remain intact if regions chose
tM instead of riN and that the latter tax would adapt endogenously in order to
balance the government’s budget.
The local government has to solve the following problem:

maximize R,’ = L“O,' (326)

by choosing riN , Zi, 8&i» Where

L,’,O,' = M,'(Fi — %Fnl — 7_'[) — Ci(Zi, N,) — Hi(gl', M,) + NiTl-N. (327)

The first-order conditions for solving this problem with respect to ‘L’[N s Zis
and g; are once again stated by (3.16), (3.18), and (3.19) as in Section 3.1. How-
ever, the locational responses dN;/9* and dM; /0 (x € {riN , Zi», g }) differ from
the responses described in Section 3.1 and used in Sections 3.1 and 3.2, since
M now adjusts endogenously in order to balance the government’s budget.
This influences the number of mobile households and firms locating in the re-
gion. Hence, the locational responses are now derived from the two locational
equilibrium conditions
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L, N;
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Condition (3.28) simply restates (3.11). Therefore, the responses of the mar-
ginal productivity of labor, F/, to changes in 7", z;, and g, are further given
by (3.13). Condition (3.29) follows from (3.12) by inserting the government’s
budget restriction (3.9) (with #; = 0) for riM . The locational responses derived
from (3.28) and (3.29) are stated by (A.3.17)—(A.3.22) in Section 3.3.2. Insert-
ing (A.3.17)—(A.3.22) into the first-order conditions (3.16), (3.18), and (3.19)
allows us to state

Proposition 3.4. Suppose that regions have no undistortive tax available,

ti = 0. Then the competitive equilibrium is characterized by the following
conditions:
_ Ci M _ Hi
6 N —
F,, —(l; F +mFE))’

U
(11) N,'E=CZ,
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iy LM, MF; — H;
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To interpret the behavioral rules in Proposition 3.4, let us assume that the cross
partial derivatives of the production function are positive, Fnll > 0, and that own
effects dominate cross effects, l,~F,§ + niFn", < 0. Because we have assumed
that marginal congestion costs of supplying public services are lower than av-
erage costs, Cy, < CY/N; and H,, < H'/M;, condition (i) implies that both
tax rates must exceed marginal crowding costs in order to balance the govern-
ment’s budget. Interpreting the excess of a tax over marginal crowding costs as
its distortionary part, (i) can be regarded as an optimal taxation rule if no land
taxes are available. Recall that the local government maximizes the land rent.
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The denominator on the left side of (i) reflects the change in the land rent due
to a change in the number of mobile households, while the denominator on the
right side is the impact on the land rent of a changed number of mobile firms.
Since the household tax directly influences the number of mobile residents and
the firm tax the number of mobile firms, (i) states that an optimal tax structure
is achieved if the distortion caused by a tax relative to its induced impact on the
land rent is equalized among taxes. This is a modified Ramsey taxation rule
for distortionary taxes on the local level. The ordinary Ramsey rule requires
that we equate the distortions caused by taxes relative to their induced change
in tax revenues among taxes. On the local level, regions balance the distor-
tions relative to the impact of the taxes on land rents among taxes. Whereas the
traditional second-best taxation theory models distortionary effects of taxation
on labor supply, saving, and consumption decisions, the present framework ex-
plains substitution effects through locational responses of firms and households.

The land rent is influenced not only by the number of households and firms
locating in the jurisdiction; it is also directly affected by the provision of lo-
cal public factors. As a general optimal policy rule, the local government tries
to balance the distortions of those instruments that directly affect the land rent
relative to the induced impact on the land rent. Therefore, following condition
(iii), the distortion caused by an inefficiently low supply of local public factors
(relative to the Samuelson rule), measured in terms of the associated change in
the land rent as expressed by the denominator on the right side, must be equal
to the relative distortion caused by taxes on the left side.

However, according to (ii), local governments have no incentive to distort
the provision of local public goods, since such a distortion would influence the
local land rent in the same way as the household tax and this tax is already set
optimally. Balancing the trade-off between the distortion and the impact on the
land rent is entirely delegated to the residence-based tax on individuals. The
novel insight that Proposition 3.4 offers is that the decentralizing provision of
public goods is able to reveal the preferences of mobile households for pub-
lic goods (Tiebout 1956) and that local governments internalize them correctly
if the tax instrument set is complete (Wildasin 1986). In particular, it states
that local governments have incentives to internalize the preferences of mobile
households in a socially efficient way even if they must rely on distortionary
taxes. This result holds regardless of whether or not local governments provide
local public factors. The important condition for this conclusion to hold is that
regions must have a second revenue source aside from the residence-based tax
on mobile households.

As a final remark, the analysis in this section confirms the result derived by
Krelove (1993) that local governments do not achieve a constrained efficient
allocation if they are lacking a complete tax instrument set. Take, for exam-
ple, the case in which there is no undistortive land tax available (as analyzed
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in this section), and suppose that all regions are identical. Clearly, a first-best
allocation can be achieved by a fully informed central government, since uni-
formly collected location-based taxes do not distort the allocation and can be set
such that the efficient supply of local public goods and factors may be financed.
However, Proposition 3.4 states that regions undersupply local public factors.
Although regions choose the efficient allocation in their own interest if they
have a complete tax instrument set, there is scope for an efficiency-enhancing
intervention if one tax instrument is not available. For the more general case
with different regions, this observation suggests that the optimal behavioral
rules stated in Proposition 3.4 are in fact third-best rather than second-best pol-
icy rules.

33 Appendix

3.3.1  First-Order Conditions and Migration Responses

Let us first derive the necessary conditions (3.16)—(3.19). The optimal choice
of riN will be explained in detail. The remaining first-order conditions (3.17)—
(3.19) canbe derived analogously. Inserting (3.15) into (3.14) and differentiating
with respect to r , it follows (with the help of the envelope theorem) as a nec-
essary condmon that

dR; ci ON; M, e v ON; N
i Vol MariN e N
+ OM; <F’ Ni F! 7%)
8r M;
i Fi L L; oM, +N,»dF,;’ _o
M2 ot N Mi d‘El-N - (A31)

Now, substitute (3.5)—(3.8) into (3.3) and then (3.3) into (3.4). It follows that
Fi—n;F!—7 = I;F/ +tM. Furthermore, (3.13) yields dF /dt' = 1. Inserting
both expressions into (A.3.1) and collecting terms yields the necessary condi-
tion (3.16).

We now prove that the matrix

oN;  OM;
BriN BtiN
(A3.2)
oN;  oM;
arM oM
has full rank. The migration responses dN;/d* and 0M;/d* (x € { 'L'l , tM}) can

be derived from the conditions (3.11) and (3.12). We also need the migration
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responses for * € {z;, g;}, so all responses are calculated. Total differentiation
of (3.11) and (3.12) yields, in matrix form,

Gy Gy dN;
Py Py )\ dM;
drN

l

M
_ (G —Gw =G —Gg\|du® | (A323)
—P.L.N —P.[M _Pz —Pg dZi
dg;
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Gy = ui b GM=—U"<3F"+£ ")
X Mi x M,'2 In M,~2 nn
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Gow=-U!, Giu=0, G.=U!, G,=UF;

ng’
Pv=0, Pu=-1 P,=0,
i Li, Ni
Py =F, — MFlg - Mian. (A3.4)
With A denoting the 2 x 2 matrix on the left side of (A.3.3), it follows that
L .
|A| = U;M—;‘[F,:nFl’l — (F‘l)z]. (A.3.5)

n

The determinant |A| is positive owing to strict concavity of F? with respect to
I; and n;. In the following analysis, we will use the abbreviation

U
M; Al

a

Solving (A.3.3) with the help of Cramer’s rule and making use of (A.3.4)
yields

N 2pi i 2 i

oo = alliFy +2liniFy, + niF,, ] <0, (A3.6)
IM; i i

arN =a[liFnl +nian]’ (A.3.7)
aNi i i BM,

PP alliFy +niFy, 1 = P (A3.8)
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M _ ki~ 0 (A.3.9)
— =a <0, 3.
BriM nn
IN; i i i
?g = —al,‘an[liFll +n,’Fln]

— a[ng — liI*"l;][liFyfl + niF,f,l], (A.3.10)
IM; i (i i i i
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ON; Uzi 2pi i 2pi
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Uzi JdN;
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Inserting the migration responses (A.3.6)—(A.3.9) into the matrix (A.3.2) gives

oN; oM,
arlN ot
det =aM; > 0. (A.3.14)
oN; oM,
8riM 8riM

Therefore, the matrix (A.3.2) has full rank.

3.3.2  Distortionary Taxation

In the absence of a land-rent tax, the migration responses dN;/d* and dM;/d*
(* € {tiN, Zi, &}) — set out in the first-order conditions (3.16), (3.18), and
(3.19) — can be derived by implicitly differentiating the two-equation system
(3.28) and (3.29). Note that 7} is assumed to adapt endogenously for budget-
clearing purposes. Since 7 does not appear in (3.28), the derivations G (* €
(N, M, TV, z, g}) set out in (A.3.4) are still valid. Differentiating the modified
locational equilibrium conditions of firms (3.29) yields

L,- ; Ni . Cli,—T-N
=——lp - Llpi N i
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Next, substituting Q, for P, (x € (N, M, =", z, g}) into (A.3.3) and recalling
that the local government has no freedom to choose the firm tax, d‘l,'iM =0, we
have

N

dt;
G G . -G -G, -G !
( . M)(j]‘]\})=( T g) dz; |. (A.3.16)
Onv QOwum i -0 —0: -0,
dgi
Let B denote the 2 x 2 matrix on the left side of (A.3.16). Solving (A.3.16)
with the help of Cramer’s rule and using the abbreviation
U,
M;|B|

b

yields the following locational responses:

oN;

oo = DUF + miliFiy 4 — Hyl, (A3.17)
IM; i N i
ooy = PliFy =77 + Gy, (A.3.18)
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o =0 e — W niFy, — 1 , 3.
aZi Mi nn le In nn i N
IN; Hy . ,- i
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M, Hy i i i i i i
Frae b[(ﬁ; -+ ling> Fl, — FlLF, —tN + CN)] (A.3.22)

Inserting (A.3.17) and (A.3.18) into the first-order condition (3.16), it follows
that
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fiN - C1</ _ fiM - Hzfxl

F,  LFj+nF)

(A.3.23)

that is, part (i) of Proposition 3.4.
Substituting (A.3.19) and (A.3.20) into the first-order condition (3.18), di-
viding the entire expression by b, collecting terms, and using (A.3.23), we have

vl
i = C! (A.3.24)
and thus part (i) of Proposition 3.4. Finally, substituting (A.3.21) and (A.3.22)
into (3.19), dividing by b, collecting terms, and using (A.3.23) yields
N —CM; _ MiF{ — H;
Fj, Fiy

: (A.3.25)

which is part (iii) of Proposition 3.4.



CHAPTER 4

Interregional Tax Competition
for Mobile Capital

We have derived in Section 3.2 that decentralized tax and expenditure decisions
distort the allocation if regions are constrained to finance local public goods by
taxes on mobile factors. This case is commonly referred to as interregional tax
competition for a mobile tax base. The literature (see e.g. Oates 1972; Wilson
1986, 1987b; Zodrow and Mieszkowski 1986a) pays great attention to this issue
and emphasizes that regions respond by providing inefficiently low levels of
local public goods. A sufficient instrument set to induce regions to choose an
efficient allocation would include a nondistorting land tax — which is, however,
not available because of institutional restrictions (e.g., it is prohibited by the
German Constitution). Although an inefficient interregional tax competition
can arise for the taxation of mobile households, firms, and capital, the literature
concentrates almost entirely on taxing the mobile factor of production capital.
Oates (1972, p. 142) describes the basic problem as follows:

The result of tax competition may well be a tendency toward less than effi-
cient levels of output of local public services. In an attempt to keep tax rates
low to attract business investment, local officials may hold spending below
those levels for which marginal benefits equal marginal costs, particularly for
those programs that do not offer direct benefits to local businesses.

The individual regions are in a “prisoner’s dilemma” (see Boadway and Wild-
asin 1984, p. 504), since each regional government fears that capital leaves the
region when it is taxed too much. As a consequence, all regions choose inef-
ficiently low capital tax rates and the interregional capital allocation changes
very little. Higher taxes on mobile capital would be beneficial to all regions be-
cause the same interregional capital allocation would result, but the division of
resources between public and private goods would better reflect individual pref-
erences. However, an efficient taxation of mobile capital cannot be expected
by uncoordinated decentralized decisions.

Whether regions indeed undersupply local public services depends criti-
cally on the kind of services they offer. Hence, it is important to differentiate

58
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between public services as pure consumption goods and as public production
factors used by regional firms. If the capital tax is earmarked to finance lo-
cal public inputs, then the capital productivity increases and so then does the
demand for capital by regional firms. Such an earmarked use of capital tax
revenues need not result in a capital flight. Therefore, it cannot generally be
concluded that regions underprovide public production factors.

An inefficiently low provision of local public (consumption) goods is not the
only problem caused by uncoordinated regional taxation decisions. Any un-
coordinated tax policy may result in different capital tax rates among regions,
leading to an inefficient interregional capital allocation. Moreover, regions may
try to manipulate the interregional interest rate by choosing their capital tax rates
strategically in order to increase their capital income from abroad. However,
in order to concentrate on the problem of interregional tax competition for the
scarce factor of capital — and to show as clearly as possible that regions respond
by undersupplying local public goods — this chapter largely ignores (with the
exception of Section 4.3) these problems by assuming identical regions. In a
symmetric equilibrium, identical regions choose the same capital tax rate and
have no incentives to manipulate the terms of trade, since they are neither im-
porters nor exporters of capital.

A number of recent studies have confirmed the intuitive conclusions about
interregional tax competition made by Oates (1972) and Boadway and Wild-
asin (1984). Zodrow and Mieszkowski (1986a) and Wilson (1986) show that
regions supply inefficiently low levels of local public goods if they must finance
these expenditures by capital taxes. Sinn (1997) demonstrates that this result
does not extend to the provision of local public factors, provided that the pub-
lic infrastructure increases the productivity of private capital employed in the
region. Wildasin (1989) explains that the phenomenon of tax competition can
be traced back to the existence of a positive fiscal externality on other regions
that is ignored by a single region when making its decisions. Myers (1990a)
and DePater and Myers (1994) emphasize that Wildasin’s explanation of an in-
efficiently low level of local public goods holds without qualification only if
regions are identical or without any market power in the national capital mar-
ket. Otherwise, a pecuniary externality must be taken into account, which —
taken for itself — points in the direction of an oversupply of public goods if a
region is a net importer of capital. Hoyt (1991b) shows that the extent to which
regions undersupply local public goods increases with the number of compet-
ing regions in the federal state because the degree of competition for capital
rises. Following Bucovetsky (1991) and Wilson (1991), if regions are of differ-
ent size then small regions may oppose a coordinated provision of local public
goods that satisfies the Samuelson condition; small regions may prefer interre-
gional tax competition over such a situation. Finally, Edwards and Keen (1996)
analyze interregional tax competition in a model in which politicians in each
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governmental administration are partly self-serving. They confirm that interre-
gional tax competition distorts the allocation of resources between the private
and the public sector. However, if politicians waste part of the tax revenues
then tax competition is not necessarily harmful.

In order to discuss the effects caused by interregional tax competition for
mobile capital, this chapter is organized as follows. The basic problem of inter-
regional tax competition is outlined in Section 4.1. Regions must finance local
public goods by a source-based tax on mobile capital employed within their
boundaries. This section also explains how a central government can over-
come the problem of an underprovision of local public goods. The center’s
method of intervention is to provide matching grants to the regions that reduce
the regional costs of taxing mobile capital. Section 4.2 studies cooperation in
tax and expenditure policies among several regions, and it shows that cooper-
ation in this field lowers the extent to which regions undersupply local public
goods. Section 4.3 illustrates that small regions may have incentives to prefer
tax competition over a situation with harmonized tax rates and a provision of
local public goods in accordance with the Samuelson condition. In Section 4.4,
politicians are partly self-serving and spend some fraction of the tax revenues
for own purposes. The analysis shows that, in this case, interregional tax com-
petition can increase the welfare of citizens. A final observation is that the tax
on mobile capital can be interpreted as a local property tax on structures. There-
fore, the model of interregional tax competition can also be used to summarize
the basic views on another important problem — the incidence of property tax.
Section 4.5 is devoted to this issue and also makes some remarks on the effects
of land taxation. Section 4.6 contains an appendix that proves an important re-
sult reported in Section 4.4.

4.1 Underprovision of Local Public Goods

4.1.1 Private Behavior

To describe the problem of interregional tax competition, let us assume that
the federal state consists of / identical regions. All households are immobile,
and there are L; identical households in each region i that are endowed with
one unit of land each. They inelastically supply this immobile factor to local
firms and attain the gross land rent p; in response. We assume that households
do not have to pay taxes on land rents. Furthermore, each household living in
the federal state is endowed with the same fraction k = K/ 211 L; of the ex-
ogenously given capital stock K of the federal state. Households invest their
capital where it attains the highest return. As a consequence, the same interest
rate r must prevail in all regions in equilibrium. Households use their income
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to finance the consumption of the private numeraire good x;, and the budget
constraint of a representative household living in region i reads as

X; = pPi =+ kl". (41)

Regional production takes place by a linear homogeneous production func-
tion. The immobile factor (land) and the mobile factor (capital) are employed
to produce the private good. It will prove useful to use per-capita notation in
this chapter. Let fi(k;) denote the production function in units of land em-
ployed and let k; = K;/L; stand for capital used by regional firms, K;, per unit
of land. With this notation, the profit of firms in region i can be written as

Lifi(kiy— Lip; — (r +t)k;:L;, 4.2)

where 7 stands for the source-based tax on capital levied by the government
of region i. From the viewpoint of regional firms, the costs of capital are hence
composed of the return to capital owners (the interest rate) and of the capital
tax. Regional firms maximize their profits and take r, p;, and X as paramet-
rically given when they choose the amount of production factors used, K; and
L;. They behave according to the following rules:

(K): fi=r+tf =9 (4.3)

(L): fi—kifi = pis 4.4

with firms’ choice variables shown in parentheses. Following (4.3), capital is

employed until its marginal productivity, f; = f/dk;, is equal to the costs

of capital ¢;. Condition (4.4) shows that the marginal productivity of land,
f— ki fi, is equal to the land rent.

A capital market equilibrium for the entire federal state is achieved when the

demand for capital by all firms is equal to the exogenously given entire capital
stock — that is, if

1 I
ZL,-k,» = ZL;k. 4.5)
i=1 i=1

For the following analysis it is useful to derive the regional resource con-
straint. Insert (4.3) and (4.4) into the budget restriction of a representative
household (4.1), which yields

xi=fl—(r+t5k +rk. (4.6)

Aside from consuming private goods, a representative household also derives
utility from its use of the local public good z;, and the household’s utility func-
tion is described by U'(x;, z;). Let us assume that there is complete rivalness
in the consumption of the local public good. The costs of providing the public
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good are given by L;z;. Hence, from a social point of view, one unit of the
private good can be transformed into one unit of the local public good. Interre-
gional tax competition arises because each regional government has only one
financing measure available — it must finance its expenditures by taxing mobile
capital. The budget constraint of the regional government reads as

Liki‘tiK =L;z; & kiTiK = Z;. 4.7

As a reference situation, it is useful to recall the conditions of an efficient
allocation. Since regions are identical, the first-order condition of the efficient
interregional capital allocation,

fi=fl Yij. i#] (4.8)
is always satisfied because identical regions choose the same capital tax rate in
a symmetric equilibrium. The consumption of local public goods is completely
rival, and the Samuelson condition of an efficient provision of z; is therefore
given by

Ui
— = MRS; = 1. 4.9)

Ul

Before we go on to describe the behavior of regional governments, it is in-
structive first to analyze how a change in the capital tax rate X influences the
interregional capital allocation and the interest rate. From (4.3), it follows that
k] = dk;/d¢; = 1/f}, with f}, = 9*f"/0k}. Using this notation, it follows
from the capital market equilibrium (4.5) that a change in 7% implies

Lik! +ZL,JdK: . (4.10)

In the case of identical regions, k" = klf = kjf and L; = L; foralli, j, condition
(4.10) reduces to

dr 1
def 1

-1, (4.11)

where [ is the market share of a region. Condition (4.11) shows that the interest
rate decreases if one region increases the capital tax rate. Furthermore, from
(4.3) and (4.11) it follows that

dk; /
dk; L
R A I ) (4.12)
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Hence, whereas the region that increases its tax rate loses capital, the cap-
ital employment in all other regions rises. Because of the increase in the tax
rate 7%, capital leaves region i and moves to other regions, reducing the mar-
ginal capital productivity there. This explains why the interest rate declines, as
derived in (4.11).

4.1.2  Regional Government Behavior

Let us now turn to the behavior of regional governments. We will assume that
regional governments do not follow their own interests but instead maximize
the utility of a representative resident by choosing 5. The choice of 7/ also
determines z; via the budget constraint (4.7). By choosing 7, the regional
government acts under the Nash assumption that all other regions do not re-
spond by changing their tax rates ij for all j # i.! Its problem is to

maximize U'(x;, z;) (4.13)

by choosing riK , with x; as defined by (4.6) and z; by (4.7) and where r and k;
depend on tiK, as explained by (4.11) and (4.12), respectively. The first-order
condition of the optimal choice of X becomes

du’ 1 or ok;

— — = —k; + —=(k — k;) + MRS; k,~+r-’<—’>=0. 4.14

dtX U} ark ( ) < btk @19
Using the assumption of identical regions, k; = k, and inserting (4.12) into

(4.14), the first-order condition of an optimal behavior of the regional govern-

ment (4.14) can be written as

k!

=—— with g, = X <0. (4.15)
1+ 1A —=1)g; ki !

Condition (4.15) allows us to derive some important results. First, since regions

are identical, any terms-of-trade effects can be ignored. This implies that, in

equilibrium, no region can improve its income from abroad (its share of the in-

terregional distribution of resources) by manipulating the interest rate. Second,

MRS;

! Wildasin (1988) emphasizes the importance of different strategies for the outcome of interre-
gional competition. He differentiates between a game in tax rates (t%) and in local public good
levels (z;). Only for very small regions (i.e., for perfect interregional competition, I — 0) will
both games lead to the same results. For larger regions, the game in local public good levels (z;)
implies a stronger competitive behavior of regions. To understand this, notice that an increase in
z; by region i is accompanied by a capital inflow and therefore by an increase in the tax base in
all other regions. For given z; (all j # i), other regions can reduce their tax rates and so induce a
further acceleration of the capital flight out of region i. On the other hand, if the capital tax rates
(ij ) are kept constant in response to an increase in rl-K , then this indirect effect — increasing the
degree of interregional competition — is absent.
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aregion provides local public goods in line with the Samuelson condition (4.9)
if (and only if) its market share becomes infinitely large, / =1 <— [ =1,
that is, if the federal state consists only of this one region. In all other cases —
for0 <! <1 <= I > 1-the provision of local public goods is inefficiently
low, MRS; > 1. If there is perfect competition among regions, / — 0, then
condition (4.15) restates the results derived by Wilson (1986) and Zodrow and
Mieszkowski (1986a).
This important result can be summarized in

Proposition 4.1. [f identical regions must finance local public goods by a
source-based tax on mobile capital employed in the regions (interregional tax
competition), then they provide inefficiently low levels of local public goods.

How can we explain the behavior of regional governments when they must rely
solely on capital taxes? If a region provides local public goods, it compares the
costs with the benefits from its viewpoint. The benefit is equal to the direct in-
crease in utility that regional residents derive from an expanded consumption
of public goods. Costs result from taxation. If mobile capital is the tax base,
these costs are composed of two elements. First, an increase in the capital tax
rate shifts resources from the private sector of the economy to the public sec-
tor, leading to a reduction of private consumption. This cost component is the
well-known revenue effect of collecting taxes — a common feature of all taxes,
even if they are undistortive. However, in the case of an undistortive tax (the
land-rent tax), there are no additional costs. If mobile capital is the tax base,
then a single region must additionally take into account that capital leaves the
region, causing a reduction in the tax base. This is the second cost component
of taxing mobile capital. Yet the induced capital flight is no cost component
from the viewpoint of the federal state, since capital remains within its borders.
Furthermore, the conjecture of each regional government that capital leaves the
region in response to an increase in the capital tax rate is wrong. All (identical)
regions choose the same capital tax rate in equilibrium and thus the interre-
gional capital allocation is, in effect, independent of the level of the tax rate.
The single region is in a kind of prisoner’s dilemma and conjectures too high
costs of providing local public goods. In an equilibrium of identical regions,
condition (4.15) shows that regions supply inefficiently low levels of local pub-
lic goods because the social rate of transformation between private and public
goods is equal to unity.

With the help of Figure 4.1, these conclusions can be illustrated very in-
structively. This diagram depicts the situation of a single region. The ordinate
measures the consumption of private goods by a representative household liv-
ing in the region, while the abscissa shows the provision of rival local public
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™

Figure 4.1. Interregional tax competition.

goods. The curve ab is the relevant production possibility frontier of the re-
gion. All regions are identical and choose the same tax rate in equilibrium, so it
follows that the interregional capital allocation is independent of the capital tax
rate and that the social rate of transformation between private and local public
goods is 1. The curve ab therefore has a constant slope of —1, suggesting that
increasing the tax by one unit will generate additional tax revenues of one unit
for financing local public goods.

From the viewpoint of a single region, however, the situation is different:
the curve a’b’ depicts the consumption possibility frontier from its point of
view. The region conjectures that an increase in its tax rate by one unit gen-
erates less than one unit of additional tax revenues because capital leaves the
region and so reduces the tax base. Hence, from the viewpoint of a single re-
gion, providing an additional unit of the local public good absorbs more than
one unit of the private good. This explains the steeper slope of a’b’. In a decen-
tralized equilibrium, the indifference curve UZ of a representative household
must be tangent to the consumption possibility frontier a’b’ that is relevant to
the single region. This requirement meets the first-order condition (4.15), and
in Figure 4.1 this point of tangency is depicted by E. Since all regions are iden-
tical, this point must also be located on the production possibility frontier, for
this curve depicts all possible allocations in equilibrium. Therefore, the curve
a’b’ intersects the transformation curve ab in E. However, the efficient allo-
cation is achieved in point O, where the indifference curve of a representative
resident is tangent to the socially relevant production possibility frontier. The
corresponding utility level U9 is higher, and more public and fewer private
goods have to be provided.
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Wildasin (1989) explains the phenomenon of interregional tax competition
by the existence of fiscal externalities. When increasing its capital tax rate, a
single region does not take into account that other regions gain by an increase
in their capital employment and therefore in their tax base. For given tax rates,
this makes it possible to increase the supply of local public goods in other re-
gions. Therefore, the increase in 7% causes the following external effect on
some other region j (j # i):

du’ 1

or ok;
— )y K J
dtiK U_x] = (k kj) 8'([,K + MRSJT- (416)

J 3.[iK

The first effect on the right side is a terms-of-trade effect that causes a pecu-
niary externality on region j. For identical regions, k = k;, this effect can be
ignored. The second effect is clearly positive, since capital moves to region
J according to (4.12). Because region i does not take this positive fiscal ex-
ternality into account when choosing its tax rate, it assesses too high costs of
supplying local public goods from a social point of view. Region i’s provision
of local public goods is therefore inefficiently low.

4.1.3 Central Government Intervention

There are several ways to improve the situation of households living in the indi-
vidual regions. One possibility is a cooperation among several regions in their
tax and expenditure policies; this is studied in Section 4.2. A second possible
measure is the central government forcing all regions to increase their tax rates
uniformly. Since all regions are identical and must increase their tax rates by
the same amount, the interregional capital allocation is unaffected by that mea-
sure. The tax increase raises the supply of local public goods at the expense of
private goods, where the marginal rate of transformation is equal to unity. In
terms of Figure 4.1, each region moves from E along the production possibility
frontier ab in the direction of O. This movement clearly increases the welfare
of households.

Another possibility for a central government’s ensuring an efficient allo-
cation is to provide a system of matching grants to the regions in order to
avoid any distortion due to uncoordinated capital tax competition. The appro-
priate design of this corrective intervention lies in the logic of the problem.
Since regional governments cause externalities on other regions, the efficiency-
supporting grant system must internalize these external effects. Suppose that
the central government collects a lump-sum tax 7; from each region i in order
to finance a system of matching grants to the regions. For simplicity, we as-
sume that the grant rate S; to region i is proportional to the capital tax chosen
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by the region, such that the entire grant becomes S;tX.> The policy of the cen-
tral government must satisfy the constraint

1 1
dositk=>"T. 4.17)

i=1 i=l

Moreover, let s; and t; denote the per-capita grant and lump-sum tax rate, re-
spectively. Then the per-capita budget constraint of the regional government
changes to

ki'L'iK —+ S,'Tik =2 + ti. (418)

In order to see how the grant system affects the behavior of regional gov-
ernments, we have to repeat solving the optimization problem of the regional
government (4.13), where z; must now be replaced by (4.18). The central gov-
ernment acts as a Stackelberg leader with respect to the individual regions.
Hence, by choosing X, the regional government in i takes not only ij (for all
Jj # i) but also s; and #; (for all i) as given. The first-order condition for the
optimal choice of X now becomes

or K akl
T T;

au'’ 1
drf U] i
Thus, the matching grant increases per-capita revenues out of any increase in
the capital tax rate, and this stimulates the regional provision of the local public
good.

What, though, does the appropriate system of grant rates look like? To an-
swer this question, let us recall that the problem caused by interregional tax
competition can be explained by the existence of externalities that a single re-
gion imposes on its neighbors when setting its capital tax rate. In the case of
a central government intervention, a region choosing its capital tax rate causes
two kinds of externalities. The first one is already derived by condition (4.16)
and does not change with the simple grant system considered in this section.
The second one is new and specific to the central government policy. By in-
creasing its capital tax rate, a region increases the grant it receives from the
center. This changes the necessary taxes the center must collect in order to
balance its budget, which in the end must be paid by the regions. Since each
region takes 7; as given, the acting region therefore causes a second external
effect.

2 Wildasin (1989) and DePater and Myers (1994) discuss the more general case where the central
government’s corrective instrument is a function of the regional tax rate, S;(tX).
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Region i affects the central government budget by
dy . T;
jJ
L =S, 4.20
s (4.20)
and it causes external effects equal to the sum of (4.16) over all regions j # i
and (4.20). If the central government’s objective is to achieve an efficient allo-
cation, then it must set the grant rates s; so as to internalize the external effects
caused by noncooperative choices of capital tax rates. Thus, the system of
efficiency-supporting grant rates (s;) must satisfy
du’ 1 d) . T
Y Li—— - Z’K’zo Vi 4.21)
Z dt Ul dr;

Note that the necessary change in central government taxes affects the wel-
fare of residents via the induced change in the provision of local public goods.
In order to have a common base for both kinds of externalities, we must divide
the first expressions on the left side of (4.21) by U/ in all regions j. Inserting
(4.16) and (4.20) into (4.21) yields, as a matching grant rate for each region i,

1 1 ar dk;
si=— Y Lj —k—k<—+r!<—j}. 4.22
Li; j|:MRSJ~( ’)ari’f 7otk *-22)

In the general case of different regions, the grant must induce regions to inter-
nalize two kinds of externalities. The first one on the right side of (4.22) is a
pecuniary externality resulting from a region’s objective to increase (decrease)
its interest income (liabilities). The second one is the fiscal externality empha-
sized in Section 4.1.2.

Before we specify the appropriate grant rate for the case of identical regions,
one important implication of this intervention scheme for diverse regions should
be noticed. The central government’s policy provides one additional instrument
for achieving an efficient allocation — an interregional transfer. As explained in
Section 2.2 (see also DePater and Myers 1994), an instrument set consisting of
capital tax rates and an interregional transfer suffices to sustain but one particu-
lar first-best efficient allocation for one particular distribution of utilities across
regions. The reason is that it is impossible to choose the private good level in
one region independently of the amount of private goods in the other regions.
Hence, the grant scheme which internalizes all externalities can only achieve
the allocation which a central planner could achieve when facing the same con-
strained set of instruments. In general, this is a constrained efficient allocation,
where marginal productivities of capital differ across regions and the supply of
local public goods does not satisfy the Samuelson condition. We turn back to
this problem at the end of Section 4.3.
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These problems do not occur when we return to the environment of identi-
cal regions. Here, dropping all indexes, inserting (4.12) into (4.22), and using
the definition of the market share / and the elasticity ¢ yields the efficiency-
supporting grant rate

s = —(1—Dke. (4.23)

Since ¢ < 0, the efficient grant rate s must be positive for all regional sizes
satisfying 0 < I < 1. The center must induce regions to choose higher capi-
tal tax rates in order to internalize the positive fiscal externality. To verify that
this choice of the uniform grant rate results in an efficient provision of the local
public good, we must insert (4.23) into the first-order condition (4.19) for the
case of identical regions:

1

I+s/k+A—-1D)e

(4.24)
In summary, we have

Proposition 4.2. The central government can induce identical regions to
choose the efficient supply of local public goods by providing matching grants
that reduce the regional price of financing local public goods via capital taxes.

4.2 Tax Competition and Regional Size

In Section 4.1.3 we discussed two ways in which a central government can over-
come the problem of an inefficient provision of local public goods. The center
can force regions to undertake a coordinated increase in their capital tax rates,
or it can reduce the regional price of supplying local public goods by providing
matching grants to the regions. This section shows that cooperation of several
regions in their tax and expenditure policies provides another possibility for at
least reducing the problem. Regions can decide cooperatively on their supply
of local public goods and, consequently, on their capital tax rates. Since each
single region within this newly established policy union continues to produce
separately and since the use of local public goods is still restricted to the single
region’s boundaries, it is necessary to assume that a decrease in the number of
independent decision units in the federal state is accompanied by a correspond-
ing proportional decrease in the entire capital stock. Alternatively, we could
argue that the land endowment increases in each independent decision unit as /
becomes larger. Only by making this assumption is it possible to describe the
newly established and increased decision unit as a region with the same struc-
ture as in Section 4.1. However, the new region consists of several perfectly
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identical regions. To put it differently, this section studies the behavior of re-
gions when their market share / increases.

Analytically, the integration of several regions to a larger decision unit is
modeled by an increase in the market share / (a decrease in /) of a single re-
gion. This increase in [ will be accompanied by a proportional reduction of K.
Consequently, in a symmetric equilibrium of identical regions, this implies

ak,- ak, d‘L’K
T 0 5K = 0, (4.25)
where & = X for all i denotes the identical capital tax rate chosen by all
regions. Since regions are identical, they will change the capital tax rate uni-
formly. Following (4.25), an increase in the market share does not affect the
interregional allocation of capital per unit of land. Equations (4.25) can also be
interpreted by saying that each region within the coalition has the same capi-
tal stock available after creating a policy union, because all regions adapt their
capital tax rates uniformly. Since the capital employment does not change in
any subregion in the new equilibrium, it follows from (4.3), (4.6), and (4.7) that
dr dx; dz;
d‘L'_K = —1, d‘L'_K = —k,, and d‘[_K
Given an unchanged regional capital employment, welfare changes only as a
consequence of a change in the capital tax rate. The question then arises of how
each single region responds with its capital tax rate to an increase in its market
share [ — that is, how the coalition changes tX. This question can be answered
by totally differentiating the first-order condition of choosing 7%, (4.15), with
respect to /. Taking into account that all regions are identical, making use of
(4.25), and ignoring region-specific indexes, it follows that

=k;. (4.26)

dMRS[1 9z z ox |dt® 1 (U —-Dedr® @27
d(z/x)| x dtK  x29tK | dl A2\ K di ' '
with A = [1 4 (1 — [)¢e]. Using the definition
dMRS z/x
Eax = T <
d(z/x) MRS
and (4.26), after a few algebraic steps it follows from (4.27) that
d K
‘ ¢ > 0; (4.28)

Tdl T A6, MRSk(1)z + 1/x) + (1— e/t

that is, regions increase their capital tax rate when the decision units become
larger (after coalition formation) since ¢, ¢,, < 0. Because the number of de-
centralized decision units in the federal state has decreased, each newly formed
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single decision unit is now subject to a lower degree of competition for mo-
bile capital. Therefore, a tax increase is now less costly from the viewpoint of
a decision unit as it conjectures a lower degree of capital mobility.

The higher capital tax rate increases welfare of all households because the
interregional capital allocation does not change in response whereas regions
choose higher levels of local public goods, improving the desired composition
of public and private goods. Making use of (4.26), the change in utility of a
representative household living in a region is equal to

U 1 = k(MRS —1 o 4.29

TR ( ) (4.29)
Condition (4.15) suggests that the initial equilibrium is characterized by an in-
efficiently low provision of local public goods, MRS > 1. Therefore, (4.29)
together with (4.28) implies that the formation of a larger decision unit results
in a welfare increase of all households.

Proposition 4.3.  Suppose that all regions are identical. Then an increase in
the market share of regions by creating larger decision units reduces the under-
provision of local public goods due to interregional tax competition, since the
degree of interregional competition for mobile capital decreases.

The coalition formation corresponds to a movement from point £ to O along
the production possibility frontier ab set out in Figure 4.1.

4.3 The Advantage of Small Regions

Until now, this chapter has considered only identical regions in order to ex-
clude other motives for strategic behavior and so isolate the problem of inter-
regional tax competition. As a consequence, a symmetric Nash equilibrium
among regions is characterized by an inefficiently low provision of local public
goods. In contrast, cooperation among regions in tax policy that approaches the
Samuelson condition of supplying local public goods increases welfare of all
households. This section explains why not all regions agree to a harmonization
of capital tax rates at higher levels and local public good levels in accordance
with the Samuelson condition when regions differ in size. Small regions may
be better off with interregional tax competition, although they experience an
underprovision of local public goods relative to the Samuelson rule.

To demonstrate this result, let us assume that the federal state consists of
two regions. Both regions differ only with respect to the number of immobile
residents and hence (since each household is endowed with one unit of land) in
their land endowments. All households living in the federal state have the same
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utility function U (x, z) and an identical capital endowment k. Furthermore, the
production functions per unit of land f(k) do not differ across regions. Let us
denote the large region by the index L and the small region by the index S;
then, similarly to (4.5), as a capital market equilibrium it follows that

Ly B =k (4.30)
L L L S = ’ N
where L = L + Ly is the entire population and hence the global land endow-

ment. If region i = L, S increases its capital tax rate, then (4.30) allows us to
derive

L;
ar_ Tk (4.31)
de¥  Ls,, Li,,° ’
TRt Tl
Firms use capital according to the behavioral rule (4.3). Thus we have
dk; , ., dr
ke /. 4.32
dtX B 2 (*32)

In order to make the argument as clear as possible that small regions might
prefer tax competition over a situation with identical tax rates and per-capita
public expenditures, let us assume that the regional size differs by the maximum
possible amount. In this case, the market share L; /L of the large region ap-
proaches 1. Then (4.31) indicates that, from the viewpoint of the large region,
a tax increase is accompanied by an equally strong reduction in the interest
rate, dr/dtLK = —1, while the change in the interest rate is not important to
the small region, dr/dtSK = 0. With the help of (4.32), these results show that
large regions can hardly expect any capital flight at all, dk; /dtX = 0, while
small regions are threatened by an enormous capital outflow, dkg /drf = kg.
Hence, for the considered huge difference in size between regions, condition
(4.15) reveals that the large region provides the local public good in line with
the Samuelson condition, MRS = 1 for / = 1, while the small region provides
an inefficiently low level of the local public good, MRS > 1forl = 0.

By using the graphical method outlined in Figure 4.1, it is now possible to
show that, given the enormous difference in size, the small region is better off
in the decentralized Nash equilibrium than with identical tax rates and public
good levels satisfying the Samuelson condition. Figure 4.2 depicts the situation
in the large and in the small region. The large region chooses point L, where
the indifference curve of a representative resident U is tangent to the socially
relevant production possibility frontier ab. Since the large region does not ex-
pect capital flight in response to its own actions, its consumption possibility
curve coincides with ab. However, the small region is threatened by an outflow
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Figure 4.2. The advantage of small regions.

of capital when it chooses a tax on mobile capital and therefore faces the con-
sumption possibility frontier a’b’. Of course, the small region could vote for
a provision of local public goods in accordance with the Samuelson rule sim-
ply by choosing point L. In this case, the capital tax rate and the (per-capita)
provision of local public goods are identical across regions. However, in L the
indifference curve of a representative household living in the small region is
not tangent to the consumption possibility curve a’b’ of the small region. The
small region therefore chooses point S. Point S must be located on a higher
indifference curve US, since the solution with identical tax rates would be pos-
sible for the small region but, following (4.15) (for [ = 0), it cannot be optimal.

Notice that the attainable consumption structure in the small region must not
be located on ab if it chooses a different capital tax rate. If the capital tax rate
is lower, it attracts capital from the large region and can consume a bundle of
local public and private goods lying outside of ab. Because of the huge differ-
ence in size, this has no noticeable impact on the consumption possibility curve
ab of the large region.

We can summarize the results of this section in

Proposition 4.4. If differences in regional size are sufficiently large, then
small regions may be better off with interregional tax competition than with
identical tax rates — even if an underprovision of local public goods results rel-
ative to the Samuelson condition.

Proposition 4.4 does not mean that cooperation among regions is harmful for
small regions. Given that regions have no undistortive (land) taxes available,
the allocation with identical capital tax rates and levels of local public goods
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in accordance with the Samuelson condition only indicates the (unique) con-
strained efficient allocation in a world of identical regions.’ If regions differ
in size, this allocation is one particular constrained efficient allocation — the
one where utility levels are identical across regions (DePater and Myers 1994).
As noted in Section 4.1.3, for a different desired interregional welfare distri-
bution, the constrained efficient allocation includes allocations with different
capital tax rates and local public good levels that do not satisfy the Samuel-
son condition. Hence, given the restriction that no undistortive (land) taxes are
available, cooperation among regions may improve the situation for all regions
but need not imply identical capital tax rates and public good levels in line with
the Samuelson rule.

44 Restraining the Leviathan by Interregional Tax Competition

The analysis so far has neglected the fact that some persons in each governmen-
tal administration have strong incentives and the opportunity to use tax revenues
for their own purposes. Following Niskanen (1971), these bureaucrats seek to
maximize the attainable budget. In such a world, interregional competition for
a scarce mobile tax base is a way to limit the taxing power of a Leviathan-type
government, as argued by such authors as Brennan and Buchanan (1980) and
McLure (1986). This idea has become increasingly influential and has also pro-
duced a large amount of empirical literature — most notably Oates (1985). The
view is in remarkable contrast to the result that interregional tax competition for
a scarce tax base is inefficient. However, taking a closer look, these sharply dif-
ferent views reflect equally different perceptions of government policy making.
Whereas previous sections have assumed that local governments are benevo-
lent utility maximizers, the Leviathan government is supposed to be a wholly
self-interested revenue maximizer.

In a recent study, Edwards and Keen (1996) try to reconcile these views
by assuming that local governments are neither entirely benevolent nor fully
self-interested. They conclude that it is an empirical question whether less in-
terregional competition (i.e., less fiscal decentralization) is beneficial or not.
The gains derived so far of an increased supply of local public goods must be
contrasted with the disadvantage of less competition among self-interested pol-
icy makers wasting tax revenues. Using a similar model, this section reveals
an important condition of welfare gains from fiscal decentralization. Govern-
ments must be constrained to finance local public goods by a tax on a mobile
factor like capital. If they have undistortive taxes like a land tax available, there
is no welfare gain from fiscal decentralization. If an undistortive land tax is

3 Even if all regions are identical, their allocations may differ; Wilson (1987a) shows this in a
Tiebout model with interregional trade in goods.
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available, then (identical) jurisdictions would abstain from taxing mobile cap-
ital. Hence, there is in fact no tax competition among jurisdictions, and fiscal
decentralization no longer means an increase in competition. With benevolent
local governments, the condition that governments are able to collect undis-
tortive taxes is necessary to ensure that decentralized decision making results
in an efficient allocation. If, on the contrary, politicians are partly self-serving,
then the absence of undistortive taxes is a necessary condition for fiscal decen-
tralization to be beneficial. In addition, if the gains of limiting the taxing power
dominate the negative effect of underprovision of public goods, then tax com-
petition is in the interest of citizens.

4.4.1 Government Behavior

We assume that the federal state is made up of identical jurisdictions, and that
the private sector of the economy is the one described in Section 4.1. In charac-
terizing the behavior of governments, we drop the region-specific index from
the notation. In contrast to Section 4.1, governments — potentially including
politicians, bureaucrats, and influential lobbies — are assumed to be partly self-
interested and to follow an objective that can be expressed by the quasi-concave
welfare function W(c, U). Note that W is the objective function of all kinds of
governments considered in this section, local or central. This function is defined
over the utility of a representative resident U = U(x, z) and over (per-capita)
public expenditures ¢, which benefit only politicians. Of course, the well-being
and hence the private and political influence of politicians or bureaucrats in-
creases with higher expenditures. On the other hand, politicians want to be
re-elected and hence must bear in mind the utility of residents. Expenditures
for the local public good as well as expenditures for purposes of politicians
must be financed by collecting the capital tax and a land tax ¢, if available. For
simplicity, the land tax is imposed on each unit of land and not on the land rent.
Thus, the private budget constraint (4.6) changes to

x=f—+1t5k—1t+rk (4.33)

The per-capita budget constraint of a government, whether local or central,
reads as

ktK +r=z+c. (4.34)

Recall that the local public good z is assumed to be a publicly provided pri-
vate good. According to this constraint, a government now has three choice
variables. Let us assume that it chooses ¢, T, and ¢ so as to

maximize W(c, Ulx, z]), (4.35)

where x and z are as defined by (4.33) and (4.34) and where r and k depend on

7K, as explained by (4.11) and (4.12), respectively.
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Taking into account that there is no terms-of-trade effect in the case of iden-
tical regions, the first-order conditions of solving (4.35) become (with choice
variables shown in parentheses)

aw 1

(): o Wl =—14+MRS =0 < MRS =1, (4.36)
(t%): i—%ﬁ = —k~|—MRS<k+tK88T—kK) =0

& MRS = m (4.37)
(c): i—‘fWLU = vaVU —U.=0 < W“//U =U.. (4.38)

Inserting the first-order condition (4.36) into (4.37), we obtain 75 = 0. As
emphasized in Chapter 3, if governments have an undistortive land tax at their
disposal (and if there are no congestion costs with capital employed in the
region), then they use only the land tax to finance public goods. This result
holds even in an economy with partly self-interested politicians. Condition
(4.36) shows that, for a given amount of wasteful expenditures, the resources
are divided efficiently between the private and the public sector. This does not
mean, however, that governments provide the first-best levels of public goods.
The first-order condition (4.38) characterizes how tax revenues are distributed
between those government expenditures that benefit only politicians or bureau-
crats and outlays on local public goods consumed by residents. The marginal
rate of substitution in politicians’ preferences for increasing wasteful expendi-
tures in terms of a lower level of a resident’s utility, W,/ Wy, must be equal to
marginal costs. Marginal costs are given by a decrease in a representative resi-
dent’s utility level U,, which negatively affects the chance of being re-elected.

If there are no undistortive taxes available then the government’s optimum is
composed of the first-order conditions (4.37) and (4.38), where condition (4.37)
is the same as in the case of benevolent governments, (4.15). Again, for a given
amount of wasteful expenditures, even a partly self-serving government must
allocate resources between the private and the public sector efficiently when it
is also concerned with the utility of voters. Only the amount of tax revenues
spent on the local public good differs from the amount spent by benevolent
governments.

4.4.2 Fiscal Decentralization with Undistortive Taxes

The basic characteristic of fiscal decentralization is that tax bases become more
mobile among individual jurisdictions. Hence, as in Section 4.2, we depict
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fiscal decentralization by a decrease in the market share [ of each individual
jurisdiction. However, since all jurisdictions are identical, the decrease in the
market share of each jurisdiction has no impact on the equilibrium amount of
(per-capita) capital k employed in each jurisdiction. Thus, if a change in the
market share alters the capital tax rate and the (per-capita) level of wasteful ex-
penditures chosen by governments, the induced impacts on the other variables
in each jurisdiction are then given by (4.26) and by

dr dx 0 dz | 439

de de 7 de (4.39)
Moreover, the private budget constraint (4.33), the government budget con-
straint (4.34), and the condition of the optimal capital employment chosen by
firms (4.3) make clear that a change in the market share has no direct impact
on x, z, or r. It can affect these variables only by changing the optimal choice
of tX and c. However, if jurisdictions can levy an undistortive land tax, then
the first-order condition of choosing the capital tax rate (4.37) is not relevant
for the government’s optimum. None of the remaining first-order conditions
(4.36) and (4.38) depend on the market share directly. Thus, as an important
first result we have

’

Proposition 4.5. If governments can collect undistortive (land) taxes then
they abstain from taxing the mobile source capital. Fiscal decentralization
does not affect the behavior of governments, it does not change the incentives
of policy makers to waste tax revenues for own purposes.

If governments have an undistortive tax available, fiscal decentralization is not
beneficial if policy makers are partly self-interested. This result is in remark-
able contrast to the conclusions drawn so far in this book. One of the basic
results has been that the tax instrument set on the regional level must include
an undistortive tax if an efficient allocation is to be achieved. If benevolent re-
gional governments cannot affect the interregional terms of trade as assumed in
this chapter, they indeed face the correct incentives to choose an efficient allo-
cation. This conclusion turns to its opposite if governments are (at least partly)
self-interested. According to Proposition 4.5, the constraint that jurisdictions
are unable to use undistortive taxes is a necessary condition to ensure that fiscal
decentralization is beneficial.

4.4.3  Fiscal Decentralization with Interregional Tax Competition

As a first step, we must analyze how jurisdictions adapt 7* and ¢ in response
to a decrease in the market share /. This can be derived by totally differenti-
ating the following system of equations, which simply restates the first-order
conditions (4.37) and (4.38):
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G(r¥,e.l) = MRS[x(c¥, ). 2( X, ) = e =

0, (4.40)

Wele, x(zX, ), 2(z¥, 0)]
Wyle, x(zX, ¢), z2(z¥, 0)]
The appendix in Section 4.6 provides an explicit solution to this problem. Here,
we summarize the results in

HX c) = —Ulx(xX,¢), 2%, )1 =0. (4.41)

Proposition 4.6. Fiscal decentralization — that is, interregional tax competi-
tion — induces regional governments to decrease the capital tax rate, dt*/dl >
0. Governments also cut down wasteful expenditures, dc/dl > 0, if x and c are
normal goods in the preference functions U(x, z) and W(c, U), respectively.

The result that regional governments are forced by competition to decrease the
capital tax rate is well known from the analysis in Section 4.1. Taken by itself,
this points in the direction of less fiscal decentralization, since it causes govern-
ments to choose inefficiently low levels of local public goods. On the contrary,
increased competition for the mobile capital tax base induces self-interested
politicians to decrease the amount of public expenditures used for their own
purposes. This is in the interest of citizens.

In order to analyze how the utility of a representative individual is affected
by a decrease in the market share of regions, we insert the private budget con-
straint (4.33) for x and the public budget restriction (4.34) for z into the utility
function U (x, z). Taking again into account that k is not affected by a change
in /, we obtain

K
WL mrs — % _ mrse, (4.42)
dl U, dl dl

If we start from an initial situation with several independent jurisdictions,
| <1, (4.42) does not allow us to assess the welfare effect of further fiscal de-
centralization. According to the first-order condition (4.37), MRS > 1 and so
the change in welfare can have either sign. This result corresponds to the con-
clusions drawn by Edwards and Keen (1996). However, if the economy consists
of one region, a fundamental argument of standard second-best theory suggests
that (at least some degree of) fiscal decentralization is beneficial to all citizens.

If we start from a situation without any fiscal decentralization, there is no
competition for capital and the distribution of resources between the private and
the public sector is not distorted — even if public goods are financed by a tax on
capital. However, since policy makers partly waste tax revenues for own pur-
poses, the use of the resources within the public sector is distorted. Because it
is better, in general, to have several small distortions than one huge distortion,
welfare may be increased if wasting tax revenues is limited by fiscal decen-
tralization at the expense of an inefficient allocation of resources between the
private and the government sectors.
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The optimal degree of interregional tax competition is achieved if any fur-
ther change in the market share of a region leaves the utility of a representative
individual unchanged. Inserting (4.37) into (4.42), setting the resulting expres-
sion equal to zero, and solving for / yields

de (  dte¥\
f= 1 —(ek— ) . 4.4
l + = <8k dl) (4.43)

Without any further information on the functional form of the utility and the
production function, it is impossible to state the optimal degree of tax compe-
tition. However, perfect interregional competition, [* — 0, is not necessarily
optimal owing to the remaining distortions.

4.5 Property Tax Incidence and Land Taxation

The previous sections have analyzed interregional tax competition in a model
in which jurisdictions are constrained to finance local public goods by a tax on
the mobile factor of capital. This tax can be interpreted as the property tax —
the basic local tax source in many federal states. To determine the optimal
level of the property tax from the viewpoint of a single jurisdiction, it has been
necessary to derive the incidence of the tax. Since all individuals have been
assumed identical and thus equally endowed with all sources of income, there
are no distributional effects of collecting the tax. If, however, land owners do
not coincide with capital owners, benevolent governments must be aware of
the distributional consequences of the property tax. The list of the literature
on this question is quite long (see e.g. Wildasin 1986, 1987; Mieszkowski and
Zodrow 1989), and there are several views about the incidence of the property
tax. These hinge on the question of what is taxed — mobile capital (structures)
as analyzed so far or residential property — and on the kind of consideration:
partial equilibrium analysis within one small jurisdiction, or total equilibrium
analysis studying the interaction of all jurisdictions in a federal state. These
differences yield three distinct views on the incidence of the property tax: the
traditional view or classical view, the new view, and the benefit view. This
section illustrates the basic thoughts by using the model of interregional tax
competition, and it also touches on the efficiency and incidence considerations
of land taxation.

4.5.1 The Traditional View

The traditional view concentrates on the property tax on structures or, more
precisely, on mobile capital employed in the jurisdictions’ production process.
It considers only a single small jurisdiction and argues that, since capital is
supplied infinitely elastically to small jurisdictions, the net return to capital is
unaffected by a property tax levied in any one jurisdiction. The burden falls on



80 Interregional Tax Competition for Mobile Capital

the owners of immobile factors such as land and on consumers of locally pro-
duced goods such as housing. Early contributions to the traditional view are
Simon (1943) and Netzer (1966). Aaron (1975), Wildasin (1986, p. 103; 1987,
p. 1146), and Mieszkowski and Zodrow (1989, p. 1117) survey the studies that
can be assigned to this view.

To make the basic insights derived in the literature clear, let us again con-
sider the model outlined in Section 4.1. We further assume that all jurisdictions
areidentical, L; = L; = L and k; = k; = k forall i and j, and that jurisdiction
i increases its property tax rate. Then, the return to capital changes by (4.11).
Moreover, using (4.3) and (4.4), the rent to land in jurisdiction i is affected as
follows:

d,Oi dr 1

Lt = —Liki— — Lik; = (-~ —1)Lk. 4.44
drX dk; <1 ) (444)

If jurisdiction i is small, I — o0, then there is (almost) no change in the net
return to capital according to (4.11), dr/dtX — 0, and the local land rent falls
by Li(dp;/dtX) = —Lk. This result seems to support the traditional view that
owners of capital completely shift the burden of the property tax on to land
owners. Among others, Wildasin (1986, p. 103) and Schneider and Wellisch
(1997) have extended the analysis by considering also nontradable goods such
as housing in a jurisdiction. Here, the burden of the tax is divided among land
owners and consumers of housing, while the net return to capital is not affected
as long as capital is supplied perfectly elastically to the jurisdiction.

This analysis suggests that an isolated tax increase in a small jurisdiction
leaves other jurisdictions unaffected if the acting jurisdiction does not have any
market power in the national capital market. However, Bradford (1978) and
Zodrow and Mieszkowski (1986b) have established that this conclusion is in-
correct, even for small jurisdictions. To understand this argument, note that the
income change to all capital owners in the economy is equal to

dr ILk
oK =-——7 = Lk, (4.45)
where we have inserted (4.11).

Equation (4.45) implies that capital bears the full burden of an incremental
tax increase in a jurisdiction, no matter how small this jurisdiction is. This re-
sult is absolutely in line with the result derived in (4.44) that land in the taxing
jurisdiction bears the burden of the property tax. The reason is that the induced
capital flow raises land rents elsewhere and, on a nationwide basis, the increase
in land rents in the other jurisdictions just offsets the reduction in the taxing
jurisdiction. To see this, note that the change in land rents in all other jurisdic-
tions becomes
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dp; dr ( 1)
ZL— =—(—-1Lk 1— = )Lk, (4.46)

drk - I

that is, just the opposite to the decrease in the land rent in jurisdiction i as de-
rived in (4.44). Note that we have used (4.3) and (4.4) and have again inserted
(4.11) to derive (4.46).

In summary, although the reduction in the net return to capital and changes
in land rents in any other jurisdiction may be very small, they are widespread.
In the end, capital bears the entire burden.

4.5.2 The New View

The last point just mentioned (i.e., the shifting of the burden of the property
tax to the owners of capital) is also the essence of the new view developed by
Mieszkowski (1972) and Aaron (1975). However, it is not derived by consid-
ering an isolated tax increase in a small jurisdiction. It is rather based on the
observation that all jurisdictions use the property tax to finance local public
services. Therefore, if the entire capital stock in the economy is given as as-
sumed in this chapter and if all jurisdictions choose the same tax rate, then the
net return to capital must fall by the precise amount of the tax rate and is not
shifted to other factors or consumers. The traditional view seems flawed be-
cause it considers the incidence in a partial equilibrium framework. Contrary
to the traditional view, the new view suggests that the property tax is highly
progressive.

This conclusion has already been derived in the previous sections of this
chapter for the case of identical jurisdictions that choose uniform property tax
rates. As a consequence, increasing the tax rate does not change the capital
allocation among jurisdictions, and the return to capital decreases by the ex-
act amount of the uniform tax increase in order to satisfy condition (4.3) and
the capital market equilibrium (4.5) simultaneously. This also holds for dif-
ferent jurisdictions, as can easily be understood by looking at Figure 4.3. For
simplicity, we assume in the figure that the economy is made up of only two
jurisdictions. Note again that K; is the amount of capital used in jurisdiction i
and that F} is the marginal productivity of capital at the employment level K.
The amount of capital employed in jurisdiction 1 is depicted from the left ori-
gin to the right, while K, is measured from the right origin to the left. If both
jurisdictions choose the same property tax rate, tX = tX = tX, the return to
capital r falls by an amount equal to the tax rate.

There are, however, at least two objections to the assumptions that generate
such clear-cut results. First, although the assumption of a fixed national capital
stock is useful in order to highlight the implications of high mobility of capi-
tal across jurisdictions, it is certainly no more than a simplifying assumption.
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r+ 7K
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Figure 4.3. The new view for identical property tax rates.

Among others, Kotlikoff (1984) and Sinn (1987) demonstrate that, in a growing
economy, the capital stock depends on the interactions of saving behavior and
investment decisions of firms, which are both influenced by capital taxation —
and the property tax is part of the entire tax burden that falls on capital.

Second, it can be observed that jurisdictions do not choose the same prop-
erty tax rates. This is recognized by the proponents of the new view, who argue
that nonuniform tax rates could be regarded as a system of uniform taxation at
an average rate, together with a system of jurisdiction-specific tax differentials.
While the net return to capital falls by the average tax rate, the tax differentials
across jurisdictions have an incidence similar to that derived by the traditional
view. However, the concept of an average tax rate is problematic. Courant
(1977) shows that there generally does not exist a uniform tax rate that gener-
ates the same national tax revenues as a given system of nonuniform rates and,
at the same time, reduces the net return to capital equally. The net return can
be lower or higher in the case of nonuniform tax rates, depending on the pro-
duction technologies in the jurisdictions.

Despite both objections, the basic insight of the new view — that capital own-
ers bear an essential part of the tax burden — remains a valid one.

4.5.3  The Benefit View

The third view does not consider the property tax to be on capital but rather on
residential housing and regards it as a user charge for local public goods, simi-
lar to the head tax discussed in Chapters 2 and 3. In the literature, this opinion
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is (somewhat misleadingly) called the “benefit” view of the property tax. Al-
though the property tax is not based on households’ marginal willingness to pay
for public services — the standard definition of a benefit tax — we will follow
this convention.

Authors like Hamilton (1975a,b, 1976), Mills and Oates (1975), White
(1975a,b), Mieszkowski (1976), and Mills (1979) (for an updated survey, see
Fischel 1992) observe that head taxes on the local level used in the Tiebout
world to achieve an efficient allocation are typically not available in existing
federations. However, they argue that the property tax on residential property
available to local governments can substitute for a head tax if it is combined
with zoning arrangements requiring households living in a jurisdiction to con-
sume a certain quantity of housing. Most notably, Hamilton (1975b, 1976)
argues that, under such conditions, no household would build a house larger
than the minimum requirement because this would result in higher taxes that
are redistributed to residents consuming only the minimum amount of hous-
ing. Such households would choose to live in a homogeneous community with
larger houses. Additionally, effective zoning requirements preclude the con-
struction of houses with relatively low values, implying that poor individuals
cannot move into wealthy communities in order to enjoy public services at sub-
sidized prices (as pointed out by Wheaton 1975). This results in an equilibrium
where zoning constraints are binding and communities are homogeneous with
respect to house size. This conclusion is consistent with the results derived by
McGuire (1974) and Berglas and Pines (1981) for club models, in which head
taxes or user charges are the revenue source.

Although efficiency can be achieved by fiscal zoning, it is clear that the
exclusion of poor households from wealthy communities raises certain equity
concerns. Since public education is the local public good absorbing the high-
est revenue share — at least in the United States (Rosen 1995) — this implies
that wealthy communities provide a better quality of education at lower prop-
erty tax rates (higher per-capita tax bases) to the children of rich individuals.
Such issues are discussed in Inman (1978), Rubinfeld (1979), and Inman and
Rubinfeld (1979).

For a better understanding of how the property tax combined with zoning
constraints works and may substitute for an efficiency-supporting head tax, let
us recall the basic results derived in Chapter 3. There, it is shown that public
expenditure and taxation decisions of small jurisdictions achieve an efficient al-
location if local governments have both an undistortive land tax and a head tax
available. The head tax is chosen so as to internalize marginal crowding costs
of local public goods. Following Brueckner (1983) and Wildasin (1986), we
suppose there is a local housing market and that each local resident consumes
h units of housing services at a (rental) price of pg at the initial efficient equi-
librium, with a head tax 7. Now, let us assume that the local government has
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Figure 4.4. Zoning and housing market.

no head tax available but can levy a tax on residential property. Clearly, abol-
ishing the head tax and introducing a property tax changes the equilibrium in
the local housing market. Without any direct intervention in the demand for
housing, the price increases and demand decreases. In Figure 4.4, housing is
supplied under conditions of perfect competition; S denotes the upward slop-
ing supply curve of housing services (marginal costs) and D the demand curve
of individuals residing in the community. We normalize the efficient number of
households residing in the community to 1. The initial equilibrium with head
taxes is reached in Ey. If a property tax substitutes for the head tax, the own-
ers of residential property face additional costs and the supply curve of housing
services shifts upward. A new equilibrium is achieved in E;. However, if the
jurisdiction is able to impose an effective quantity constraint on the demand for
housing at i, and if the property tax rate is chosen such that p;hg = poho+1,
then the initial equilibrium is not distorted. Higher expenditures for housing,
(p1 — po)ho, are just enough to internalize the congestion costs of supplying
local public goods.

But what does the property tax rate that satisfies this requirement look like?
To answer this question, we consider the way the property tax is usually imple-
mented. Following Wildasin (1986), we define V as the value of the property
that provides % units of housing and refer to r as the time-independent na-
tionwide interest rate. Then, the property value in the case of head taxes is
Vo = poho/r and, in the case of property taxes ¢, V| = (p1ho — tV))/r =
piho/(r +1t). Setting the property tax rate such that V|, = Vj, no change in the
real equilibrium arises. The property tax rate that satisfies this condition can be
derived by substituting poho + t for pih into the expression for Vj, yielding
t = t/Vj or, alternatively, t/r = t/(poho). In other words, the present value
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of the property tax that perfectly substitutes for the efficiency-supporting head
tax must be equal to the head tax per unit of housing expenditures.

4.5.4  Land Taxation

In our analysis so far, we have assumed that land in each jurisdiction is ho-
mogeneous and perfectly inelastic in supply. This has led us to conclude that
local governments would favor land taxes (if available) over other taxes because
taxes on land are neutral — avoiding any efficiency losses and any shifting of
the tax burden. This conventional view about the properties of land taxes can
be found in many textbooks (e.g. Rosen 1995, with some objections). The neu-
trality holds even if the tax is levied in future periods after the owner has sold
the parcel of land. The owner must bear the burden of future taxes because they
are capitalized into current values. To understand this, let us first assume that
there are no taxes on land. The value of a parcel of land is equal to Vy = p/r,
that is, the capitalized value of an identical stream of land rents p. Now sup-
pose that a tax ¢ on the market value of land will be announced. This decreases
the present value of the parcel of land to V|, = (p — tV})/r = p/(r +t), im-
plying that each investor would pay less by the amount of the capitalized value
of taxes, Vi — Vo = —tVy/r.

However, these results have been challenged in the literature. First, tradi-
tional conclusions about the incidence of land taxes may be incorrect when
intertemporal saving and investment decisions are taken into acount. Feldstein
(1977) considers an overlapping generations framework where individuals are
able to invest their savings into two assets — land and capital, both employed by
firms. He shows that capital partly bears the burden of a land-rent tax because
individuals will choose to hold larger amounts of capital in their portfolios.
Thus, capital employment increases, dropping the return to capital. This also
means that the marginal productivity and hence the gross return to other fac-
tors (including land) increases. Calvo, Kotlikoff, and Rodriguez (1979) show
that the Feldstein result changes, and the classical result remains intact, if one
assumes “rational bequest” behavior of individuals. Here, land taxes are fully
capitalized into land values (as shown previously), and individuals adapt be-
quests so as to leave the equilibrium of the economy unchanged. Since collec-
tions of land taxes are given back to the private sector in a lump-sum fashion,
the present value of the dynastic income does not change. With rational bequest
behavior, this means that no member of a dynasty has incentives to reoptimize
the consumption path and the portfolio choice. Moreover, Fane (1984) argues
that even without rational bequest behavior, the government can ensure by its
debt policy that land taxes are fully capitalized.* To do so, it must induce in-
vestors not to change their portfolio choice. If the government gives bonds to

4 See also Buiter (1989) and Bailey (1993) for a similar analysis.
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initial land owners when a land tax is imposed and finances the new debt by fu-
ture land tax collections, it preserves the equilibrium in the economy because
the present value of these bonds is equal to the present value of future land
taxes — the loss in land values.

Second, the basic reason why land taxes are considered to be an undistortive
revenue source in the classical view is that land is fixed in supply. The implica-
tions of lifting this assumption have been discussed by various authors surveyed
in Wildasin (1986, p. 115). Suppose that, after land has been developed, an in-
vestor receives a constant return of p; for a parcel of land cultivated for some
use i. If the tax is levied on the market value in each period, then the present
market value of such a parcel of land is V; = (p; — tV;)/r = p;/(r +1). As
observed earlier, the tax increases the discount factor of evaluating a project.
When two projects have the same before-tax present market value — the first by
promising a steady flow of (nearly identical) returns, and the second by rather
small returns in the first periods and high returns in more distant periods — it is
clear that the tax drives a wedge in the choice between these projects, favoring
the first one. However, as Wildasin (1982) points out, the distortive effect of
land taxes can be traced to the fact that market values of land differ over time ac-
cording to their use. Hence, land-value tax liabilities are not use-independent.
Neutrality can be restored by taxes that do not depend on the specific use of the
parcel of land — for instance, a tax per unit of land.

4.6 Appendix

The basic purpose of this appendix is to derive the responses dt X/dl and dc/dl
set out in Section 4.4 and thus to prove Proposition 4.6. Total differentiation of
(4.40) and (4.41) using (4.26) and (4.39) yields

GTK GC d‘EK Gl
( >< ) = —< )dl, (A4
H.,x H.)\ dc H,

dMRS [k Z 1 -1 dMRS 1
k= k — e, .= — -,
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WuyH, = Wy U, + Wee — Wey + U\ Wov—— Wue |,
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1
G = _E& H =0 A=[14+0-De]. (A42)
Let D denote the 2 x 2 matrix on the left side of (A.4.1). It follows that
|D| > 0 and that G,x < 0 and H. < O to ensure stability of the system of
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equations (4.40) and (4.41). Solving (A.4.1) with the help of Cramer’s rule and
inserting (A .4.2) yields

drX 11
= ﬁEeHC > 0, (A.4.3)
dc 1 1
i _ﬁﬁg[(W‘U — UWyy)kU, (MRS — 1)
— Wyk(U,, — U,y)] > 0. (A.4.4)

In order to sign (A.4.4), we have used the first-order conditions (4.37) and
(4.38) and the assumptions that ¢ and x are normal goods in the preference
functions W(c, U) and U(x, z), respectively. The normality assumption im-
pliCS WUUUZ - WcU = WUUWC/WU - WcU < 0 and UZZ - UZXMRS < 0.
However, if the last inequality holds, then it must be that U,, — U, < 0, since
MRS > 1. Equations (A.4.3) and (A.4.4) prove Proposition 4.6.



CHAPTER 5

Optimal Structure of Local Governments

The preceding chapters — most notably Chapter 2 — have studied whether an
exogenously fixed number of mobile individuals in a federal state is allocated ef-
ficiently across a politically predetermined number of local jurisdictions. What
the previous analysis has left out of consideration is determining the optimal
size of individual jurisdictions or, in other words, the optimal number of in-
dividuals living in these jurisdictions. Of course, such questions concerning
the optimal governmental structure in a federal state cannot be ignored when
analyzing the problem of whether fiscal decentralization secures an optimal al-
location. As long as utility of individuals can be increased by a restructuring
of jurisdictional boundaries, there is scope for a Pareto improvement. There
are several empirical examples of such a restructuring, indicating that costs and
benefits of changes in jurisdictional boundaries are on the agenda of the polit-
ical debate in federal states. For instance, the number of local governments in
Germany was reduced significantly during the 1970s, and Henderson (1985) in-
dicates that most American cities have grown through annexation. There is also
an ongoing debate in Germany of integrating some small Bundesldnder into a
larger jurisdiction in order to reduce costs in the public sector.! It is therefore
necessary to include another dimension in the characterization of an optimal
allocation. We will speak of an optimal allocation in this chapter when, in addi-
tion to the efficient supply of local public goods and the efficient distribution
of a certain number of individuals across jurisdictions, each jurisdiction has its
optimal population size and thus there is an optimal number of jurisdictions in
the federal state.

There are several important directions of research trying to determine the
optimal structure of local governments in a federal state. In the original world
of Tiebout (1956), there were no locationally fixed factors like land and hence

I 1n an election in late 1996, the Bundeslinder Berlin and Brandenburg refused to become inte-
grated, although the reduction of costs in both government sectors would have been significant.
Here, as often is the case, historical reasons proved stronger than economic ones.
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geography did not play any role. In this case, Berglas (1976) and Scotchmer
and Wooders (1987), among others, use models of club theory to characterize
the optimal allocation and study whether it can be decentralized. They establish
that an optimal club membership size is achieved if the user charges imposed on
members (to internalize marginal congestion costs) are just sufficient to cover
all expenditures of providing club goods. This optimal allocation can be de-
centralized through a system of profit-maximizing clubs. The user charge is
sufficient to induce the club board to supply club goods efficiently to the opti-
mal number of members (residents).

When this world is extended by assigning fixed factors like land to clubs,
the optimal allocation can no longer be sustained by user charges only. As ex-
plained by Stiglitz (1977), Arnott (1979), and Arnott and Stiglitz (1979), among
others, the revenues created by user charges do not cover the expenditures of
local public goods when the optimal number of residents is to be achieved.
Rather, the aggregate land rent plus user charges must just equal government
expenditures. This result is an extended version of the famous Henry George
(1914) theorem derived for the case without congestion costs. In addition, if
local governments maximize the rent of the land where the optimal number
of residents live, and if they cannot affect the utility level of their mobile con-
stituents, then they also have the correct incentives to choose the efficient supply
of local public goods.

In an important article, Hochman, Pines, and Thisse (1995) observe that indi-
viduals must be supplied with various public goods, all of which are essential in
the individual consumption basket — education, police and fire protection, elec-
tricity, streets, and many other public services. Any one local public good has a
different market area on the strip of land where individuals live, so that market
areas overlap. In the case of multiple local public goods there is a widespread
belief, developed by Olson (1969) and advocated by Oates (1972), that each
local public good should be provided by one layer of government — the prin-
ciple of fiscal equivalence. Following this claim, two further problems arise
when trying to achieve an optimal allocation. First, since several local govern-
ments have their jurisdiction over the same strip of land, the land rent must be
divided among the various suppliers of local public goods if an optimal popu-
lation size over the entire strip of land is to be achieved, according to the Henry
George theorem. With such a revenue sharing, each supplier just breaks even.
This can be achieved by an appropriate assignment of property rights in land to
the individual jurisdictions. Second, and more severe, is the incentive problem
of local governments. As emphasized in Chapter 3, local governments have the
correct incentives to choose the efficient supply of local public goods and to in-
ternalize marginal congestion costs only if they maximize the entire rent over
the strip of land where they have jurisdiction. Because market areas for various
local public goods typically overlap, this incentive problem cannot be solved
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by one layer of government for each local public good — even with an appropri-
ate division of property rights in land. As Hochman et al. (1995) point out, only
metropolitan governments — supplying all essential public goods which, in ad-
dition, do not cause spillover effects — have the correct incentives to establish
an efficient allocation, since they have jurisdiction over the entire land where
residents live. However, as Chapter 3 has shown, efficiency also requires that
regions must be small enough to ensure that local governments take the util-
ity of mobile households as given. A fundamental question thus arises: Can
metropolitan areas be both small and large enough?

In order to discuss the determination of the optimal structure of jurisdic-
tions, Chapter 5 is organized as follows. Section 5.1 derives the basic elements
of club theory in order to highlight Tiebout’s conclusions in a world without
fixed factors of production. In Section 5.2 we study the optimal allocation when
jurisdictions are endowed with land and provide local public goods. Section 5.3
extends the analysis of Section 5.2 by assuming that there are several essential
local public goods in each individual’s consumption basket and that the market
areas of local public goods overlap. We show that the optimal allocation can be
decentralized only by metropolitan governments. Finally, Section 5.4 contains
an appendix with some important proofs.

5.1 Tiebout and the Theory of Clubs

In his classic article, Tiebout (1956) assumes that a large number of local gov-
ernments provide local public goods and finance them with user charges (head
taxes). All individuals are endowed with location-independent incomes and are
perfectly mobile. Moreover, Tiebout assumes that all communities are of op-
timal size and concludes that decentralization is efficient. Following McGuire
(1974), Berglas (1976), Scotchmer and Wooders (1987), and Scotchmer (1994),
one can use club theory (see Buchanan 1965) to describe what such an opti-
mal allocation looks like and how it can be decentralized by competing clubs,
which can be interpreted as local governments. Club theory is concerned with
the optimal consumption of club goods, the optimal membership size of clubs,
and the sustainability of clubs under a competitive market regime. To illustrate
the basic pillars of club theory, let us assume that there are N identical individ-
uals in the economy, each of them consuming a private numeraire good x and
a club good z. The utility function of a representative individual is given by
U(x, z). Each individual is endowed with an exogenous income w. The costs
of providing z units of the club good to N club members are equal to C(z, N),
expressed in units of the numeraire good. For any given level of z, we assume
that the average cost curve C/N is a U-shaped function of the number of club
members N.

The optimal allocation, including the optimal club membership size and the
optimal supply of the club good, can be found by
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Figure 5.1. Optimal club size.
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in the level of the club good z and the number of club members N. Thus, one has
to maximize the utility of a representative individual, who must share the costs
of providing the club good with all other members of the club. The first-order
conditions of this problem are (with control variables shown in parentheses)

(2): N% =C,, 5.2)
(N): NCy = C, (5.3)

where subscripts again stand for partial derivatives.

Condition (5.2) is the Samuelson rule of providing the club good. Since the
club good is collectively consumed, the sum of the marginal benefits of all club
members must be equal to marginal costs. The optimal membership size of the
club is characterized by condition (5.3). For any given provision of the club
good z, the optimal number of users N * minimizes average costs of supplying
the club good. Accordingly, the optimal number of (identical) clubs supplying
z is N/N*, where we ignore the integer problem.

Figure 5.1 depicts the optimal membership size of a club. Both condition
(5.3) and Figure 5.1 show that, as in the problem of supplying private goods un-
der conditions of perfect competition, each supplier of the club good just breaks
even under marginal-cost pricing; that is, each individual pays an entrance fee
in the amount of Cy.

Berglas (1976), Scotchmer and Wooders (1987), and Scotchmer (1994) have
shown — in the spirit of Tiebout (1956) — that the optimal allocation charac-
terized by (5.2) and (5.3) can be decentralized in a competitive market. If the
entrance fee to a club providing the good z is equal to
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_ . C(z,N)
7(z) = arg m}\}n N 5.4

then an individual whose private budget constraint incorporates 7 (z),
x=w—1(2), (5.5)

would precisely choose the optimal provision of the club good z* given by (5.2).
Since this choice is identical to the policy of clubs that maximize the utility of
a representative member, we can state

Proposition 5.1. [n an economy with exogenous incomes, the optimal mem-
bership size of clubs minimizes average costs of supplying the club good. A sys-
tem of clubs supplying club goods can prevail in a competitive environment such
as in the case of private goods. The optimal allocation can be decentralized.

This analysis immediately extends to an economy wherein several club goods
are essential in the households’ preference structure. However, if one wants
to apply the analysis with exogenous incomes to the provision of local public
goods, a severe problem arises. Because there are also some immobile resources
(like land) in fixed supply in the jurisdictions, the number of residents affects
the average local rent to these fixed factors. Hence, in order to determine the
optimal population size of a jurisdiction and thus the optimal number of juris-
dictions in a federal state, two opposing effects must be taken into account.
First, as derived in this section, an increasing number of residents decreases
average costs of providing local public goods until minimum average costs are
achieved. Second, if land rents are shared equally among old and new residents,
the per-capita land rent declines with an increasing population. These oppos-
ing forces must be balanced in order to achieve the optimal local population
size. As can intuitively be expected from this argument, we will demonstrate
in the next section that this calls for a population size lower than the one that
minimizes average costs of supplying local public goods.

5.2 The Henry George Theorem

Let us consider N identical individuals who inhabit a strip of land represented
by the interval [0, L], which can be interpreted as a metropolitan area. Land is
used only for housing in this simple world. Each individual derives utility from
consumption of a private numeraire good x, from housing /4, and from a local
public good z according to the well-behaved utility function U(x, h, z). Each
household is endowed with a fixed income w, which can be used for consump-
tion of the private good and for producing the local public good. The costs of
providing the local public good are given by the function C(z, N), expressed
in units of the private numeraire good.
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Let us now characterize the optimal allocation, consisting of the efficient
supply of the local public good and the optimal population size of the metro-
politan area — that is, the number of metropolitan residents that maximizes the
utility level of each individual living within this area. Thus, a metropolitan
planner would have to

maximize U(x, h, 2) (5.6)

by choosing x, &, z and the number of residents N subject to the following con-
straints:

(A): Nw— Nx —C(z, N) =0, (5.7)
(W): L — Nh =0, (5.8)

where the Lagrange multipliers associated with the constraints appear in pa-
rentheses. Constraint (5.7) states that each metropolitan area is a self-sufficient
entity. Total income of residents must just cover total private consumption and
the costs of providing the local public good. Moreover, condition (5.8) requires
that the demand for housing must be equal to the metropolitan’s endowment
with land.

The first-order conditions of this problem become (with control variables
shown in parentheses)

(x): Uy = AN, (5.9
(h): U, = N, (5.10)
(2): U, =1C,, (5.11)
(N): Mw —x — Cy) = uh. (5.12)

Dividing (5.11) by (5.9) yields the Samuelson condition of an efficient supply
of the local public good:
U.

NUZ =C,. (5.13)
Substituting (5.9) for A and (5.10) for  into (5.12) and inserting constraints
(5.7) and (5.8) into the resulting expression, we obtain the necessary condition
of an optimal population size in the metropolitan area:

U
c= LFh + NCy. (5.14)

A simplified version of condition (5.14) is known in the literature as the
Henry George theorem. If there are no congestion costs in the provision of the
local public good, Cy = 0, then the Henry George theorem states that the op-
timal population size is achieved if the aggregate land rent in the metropolitan
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area on the right side is equal to total costs of supplying the local public good on
the left side. Condition (5.14) presents a modified version of the Henry George
theorem, including congestion costs that must be added to the land rent on the
right side. Thus, we can state the modified Henry George theorem as

Proposition 5.2. The utility-maximizing population size in a region (metro-
politan area) is achieved if the aggregate land rent plus any user charges for
internalizing marginal congestion costs of the local public good are equal to
total costs of providing the local public good.

In the next section, we show that this result extends to the case of several local
public goods.

The modified Henry George theorem can be explained intuitively when we
divide condition (5.14) by N. Then, the left side indicates the reduction in costs
for all residents when a new individual enters the metropolitan area. The en-
trant takes on an equal share of the costs of supplying a certain amount of the
local public good. The right side reflects the increase in costs that a new resi-
dent imposes on existing residents. These costs consist of two elements. First,
the costs of providing a given amount of the local public good increase by mar-
ginal congestion costs. Second, as the entire land rent in the metropolitan area
is equally divided among all residents, the share of all existing residents falls
by the average aggregate land rent. The Henry George theorem suggests that
an optimal population size is established when these opposing marginal costs
and benefits are balanced. Since the costs of a new entrant include the decrease
in the average land rent, it is clear from (5.14) that the optimal population size
must be lower than the one that minimizes average costs of supplying local
public goods. It is interesting to observe that — in the special case of constant
per-capita costs of supplying the local public good, C(z, N) = Nc(z) (with
c(+) denoting the per-capita cost function) — the aggregate land rent should be
zero. There is no reduction in the costs of supplying the local public good with
an additional individual entering the metropolitan area. In this case, the new
entrant merely decreases the average rent to land, and thus the optimal number
of residents living in the metropolitan area should be zero.

Having derived the optimal population size in an urban area, the optimal
structure of jurisdictions in a federal state is then achieved if the entire popula-
tion N is divided among urban areas in such a way that conditions (5.13) and
(5.14) hold in each urban area. Let us suppose that all urban areas are identical
and that N* indicates the optimal population size in each area. (We will as-
sume that N/N* is an integer number so that this is feasible.) Thus, a natural
way to achieve the optimal structure of jurisdictions is to divide the entire land
endowment of the federal state among the individual urban areas such that the
optimal number of residents is established in each area.
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Finally, we showed in Chapter 3 that governments of small jurisdictions
have the correct incentives to supply local public goods (in accordance with the
Samuelson condition) and to internalize marginal congestion costs if they max-
imize the net land rent in the jurisdiction. Thus, if the entire land in a federal
state is divided among jurisdictions so that each jurisdiction is of optimal size,
then the optimal allocation can be decentralized — provided each jurisdiction
is still small enough to ensure that local governments take the utility level of
mobile individuals as given. This potential trade-off between the optimal size
of jurisdictions and the necessary incentive structure of local governments will
play an important role in the next section, where we assume that local public
goods have overlapping market areas.

53 Overlapping Market Areas of Local Public Goods

5.3.1 The Optimal Allocation

Let us now extend the analysis of Section 5.2 by assuming that the metropoli-
tan area is made up of two suburbs, identified by the strips of land L, = [0, L]
and L, =L, L], where all variables relating to suburb i are subindexed by i.
Land is used for housing only. Let N; denote the number of individuals living
in suburb i, with

N — Z N; = 0. (5.15)
i=1,2

Each individual derives utility from consumption of a private numeraire
good x, from housing /, and from two local public goods z! and z? accord-
ing to the well-behaved utility function U’ = U(x;, h;, z', z,-z). Both kinds of
local public goods are essential, and we could think of z! as police protection
and of z? as public education. The local public good police protection z! does
not carry a suburb-specific index in the utility function U', since we assume
that it can be consumed in the entire metropolitan area [0, L]. However, edu-
cation can be consumed only in the suburb where the individuals live. In each
suburb, education is provided to the amount of zf and z%, respectively. Since
police protection is provided for the entire area while education is restricted to
the suburbs, the market areas of both kinds of public goods overlap. This is
demonstrated in Figure 5.2.

In a spatial model, Hochman et al. (1995) explain the need for several sup-
pliers of certain local public goods by transportation costs that individuals face
to make a trip to a public facility. In our framework, we simply assume that
there are no transportation costs when consuming public education within a
suburb, while costs of consuming it in the other suburb are such that no indi-
vidual makes the trip.
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Figure 5.2. Market areas of local public goods in the metropolitan area.

The costs of providing local public goods are given by the functions C'(z!, N)
and C* = C*(z2, N;) fori = 1, 2, expressed in units of the private numeraire
good. We restrict our attention to the case where all individuals living in the
metropolitan area receive the same utility level.

Let us now characterize the optimal allocation consisting of the efficient
supply of local public goods, the efficient population distribution within the
metropolitan area, and the optimal population size of the metropolitan area.
Thus, a metropolitan planner would have to

maximize U(x,, hy, 2, z%) (5.16)

by choosing the vectors (x;), (h;), (ziz), (N;) and the variables z! and N sub-
ject to the following constraints:

()"): U(xhhla Zl9 le) - U(x25h27 Zl, Z%) =05 (5’17)

(¥): Nw— Y [Nix; + C*(z}, N)1 - C'(z', N) =0, (5.18)
i=1,2

(w;): Li — Nih; =0, i=1,2, (5.19)

(8): N — Z N; =0, (5.20)

i=1,2

where again the Lagrange multipliers associated with the constraints are set in
parentheses. Constraint (5.17) indicates that all individuals in the metropolitan
area receive the same utility level, regardless of the suburb in which they live.
Moreover, condition (5.18) requires that total income of residents must just
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cover total private consumption and the costs of providing local public goods.
Following (5.19), the demand for housing in each suburb must be equal to the
suburb’s endowment with land. Finally, (5.20) simply restates the population
constraint (5.15) of the metropolitan area.

Solving this problem by standard Lagrangean techniques yields the follow-
ing necessary conditions of an optimal allocation:

Z N;—= =, (5.21)
i=1,2 UXI )
Ui A
N,.U_Zj =Cc¥ =12, (5.22)
Uff 1 2i i
x,+ahl+CN+C =w, =12, (5.23)
. Ui )
c'+ c¥ = L~ + NC! + N;C% (5.24)

(see Section 5.4.1 for an explicit solution). Conditions (5.21) and (5.22) are the
well-known Samuelson rules of supplying local public goods. Whereas condi-
tion (5.22) concerns public education and requires that the sum of the marginal
willingness to pay in each suburb must be equal to marginal costs, condition
(5.21) claims that, for police protection, all metropolitan residents’ marginal
willingness to pay counts. Condition (5.23) describes the efficient locational
pattern of individuals across suburbs. The marginal costs of providing an in-
dividual with the metropolitanwide utility level must be equal to the income,
which the individual brings along when entering the metropolitan area and
which is the same across suburbs. The marginal costs on the left side include
the value of the consumption bundle, consisting of the numeraire good and (the
value of ) housing and the marginal congestion costs of supplying local public
goods. The income is given by the fixed endowment w on the right side. Finally,
condition (5.24) characterizes the modified Henry George theorem of an econ-
omy with two local public goods and overlapping market areas. The aggregate
land rent in both suburbs, plus marginal congestion costs on the right side, must
be equal to the total costs of supplying all local public goods in the metropolitan
area.” The optimal population size is again achieved if the costs and benefits
of an additional individual in the metropolitan area are balanced. In contrast to

2 In a model with transportation costs, in which the number of public facilities supplying local
public goods is an endogenous variable, Hochman et al. (1995) show that the Henry George the-
orem must hold for any single local public good.
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Section 5.2, however, the increase in congestion costs of supplying education
z% is given by the average marginal crowding costs (N1/N)C3' + (N2 /N)CZ,
since the new entrant consumes public education in only one suburb.

Can the optimal allocation described by (5.21)—(5.24) be decentralized? Of
particular interest is whether this implies one layer of government for each pub-
lic good, as suggested by Olson (1969) and Oates (1972). This would require us
to divide the metropolitan area into overlapping jurisdictions, where the juris-
diction over the entire metropolitan area provides police protection z! while the
jurisdictions of the suburbs supply public education zl.z.

5.3.2 Private Behavior

We now assume that each individual is endowed with an income w + Y, which
is exogenously given from the viewpoint of the metropolitan area and consists
of the fixed endowment w plus net land rents out of land ownership in all juris-
dictions. As in Chapter 3, we assume that each individual in the federal state
owns an equal share of the entire land in the economy. The individual must pay
a head tax 7; depending on the suburb where the individual lives. Let p; denote
the rental price of housing (here, in suburb /). The household uses its income
for consuming the private numeraire good x; and housing #;. Moreover, all
individuals are perfectly mobile across all metropolitan areas and, needless to
say, among the suburbs in the urban areas. Let

Vi=Vw+Y —1,pi,z427) =max U(x;, by, 7', 27) (5.25)
in x; and A;, subject to
w—+Y — T, =X + ,O,'h[, (526)

denote the indirect utility function of an individual living in suburb i. The prop-
erties of this indirect utility function imply that, for i, j =1, 2,

o vi—onu, U
Vi v Vi U

w

(5.27)

As a necessary incentive condition to choose an efficient allocation, we as-
sume that each metropolitan area faces a given level of utility that its government
cannot affect by own policy choices. This implies that there must be a huge
number of urban areas in the federal state — each, on the one hand, large enough
to supply all necessary local public goods and, on the other hand, small enough
to take the utility level of mobile individuals as given. Therefore, we have

Vw+Y —t.pn 2 i) =i, i=12 (5.28)
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that is, the utility of individuals in each suburb must be equal to the economy-
wide utility level u, which is fixed from the metropolitan area’s viewpoint.
Finally, the market for housing services must be in equilibrium in each suburb,

-N,-2 =1L, i=12. (5.29)

5.3.3  Decentralization through Competing Metropolitan Governments

Now, let us suppose that there is only one jurisdiction over the entire metro-
politan area and that the government of this jurisdiction — called metropolitan
government — maximizes the aggregate net land rent,

R= ) [Lipi+ Niti = C*(z}, N1 = C', Ni + No), (5.30)
i=12

by choice of the vectors (t;), (ziz) and the variable z!. Thus, we assume that
the part of the costs of supplying local public goods that is not covered by head
taxes is financed by a tax on land rents originated in the metropolitan area. This
is why we have already inserted the budget constraint of the metropolitan gov-
ernment for the tax on land rents into the government’s objective function. The
choice of the objective function can once again be explained by the enormous
interest that property owners have in influencing the political process. On the
other hand, residents are not interested since they vote with their feet, and thus
their utility level is not affected by policy measures of a single government. Of
course, locational choices of individuals cannot be controlled directly by the
government.
Solving the government’s problem, the first-order conditions are

dR | 20N )

—=[u-Cy—-C ’]—:0, i=12, (5.31)
dl’,‘ Tl

dR 1 2i 1

— = Z[“_C Yol ]_ ZN —Cz =0, (5.32)
dz i=1,2 i=1,2

dR 1 2i Ui 2i .

@ =[t; —Cy —Cy U’ -CHr=0, i=12 (5.33)

(see Section 5.4.2 for a detailed derivation). Following (5.31), a metropolitan
government has incentives to internalize marginal congestion costs by choos-
ing the marginal-cost pricing rule 7; = C}, + Ci'. Inserting this result into the
private budget constraint of individuals (5.26), noting that p; = U}f JU!, and
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comparing the resulting expression with (5.23) demonstrates that the efficient
distribution of mobile individuals across suburbs is achieved. Note that ¥ =
0 when the optimal number of jurisdictions is established and when local pub-
lic goods are financed by taxes on land rents and head taxes that serve as user
charges. Substituting the marginal-cost pricing result into (5.32) and (5.33)
shows that the metropolitan government also achieves the Samuelson condi-
tions of supplying local public goods. Hence, if the entire land of the federal
state is divided into different urban areas such that the aggregate net land rent
surplus of each area (5.30) vanishes (also implying ¥ = 0), we obtain

Proposition 5.3.  The optimal allocation can be sustained by competing met-
ropolitan governments providing all necessary local public goods. If metro-
politan areas are established over the entire land of the federal state such that
the aggregate land rent surplus vanishes in each area, and if metropolitan
governments are unable to affect the utility level of mobile residents, then met-
ropolitan governments face the correct incentives to provide local public goods
efficiently to the optimal number of residents, who are distributed efficiently
across suburbs.

Since the metropolitan area must be large enough to provide all essential local
public goods, the assumption that it cannot affect the utility level of mobile in-
dividuals is critical. Do New York, London, Paris, or Tokyo have no market
power in influencing the utility of individuals who vote with their feet? It is
therefore interesting to know if efficiency can also be established by decentral-
izing the government functions further, that is, by establishing jurisdictions in
the suburbs.

5.3.4  Decentralization with Smaller Jurisdictions

Let us suppose there is a metropolitan government that provides only local pub-
lic goods, which can be consumed everywhere in the entire metropolitan area;
that is, the metropolitan government supplies z'. There is also a local govern-
ment in each suburb i supplying public education z7. Hence, the market areas
of the governments supplying z? and of the metropolitan government overlap.
Although problematic, we stick to the assumption that the metropolitan govern-
ment cannot influence the utility of mobile households. Of course, the utility
level is then also given for the local governments in the suburbs.

The first problem that arises is whether each government in the urban area
can break even when (a) supplying the efficient amount of local public goods
to the optimal number of metropolitan residents N * and (b) financing the ex-
penditures on local public goods by taxes on land rents and by head taxes that
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internalize marginal congestion costs. If this is possible for the entire metro-
politan area by a division of land in the federal state (as assumed in the previous
sections), then it is clear there exists a division of land rents among governments
having their jurisdiction over the same territory that ensures each government
will break even. Let o; denote the fractlon of land rents given to a govern-
ment that provides the local public good z/ ensuring such a division. Then, the
following fundamental question arises. Does a local government that receives
only part of the rent to land in its jurisdiction face the correct incentives to sup-
ply local public goods efficiently and to choose marginal-cost pricing so as to
internalize congestion costs?

To answer this question, let us consider the problem of the local government
in suburb i. We consider a Nash game among all governments in the metropol-
itan area, where each government takes the policy choices of its neighbors as
given. Because the local government must share the land rent with the metro-
politan government, its problem becomes to

maximize R; =o7L;p; + Nit; — C*(z7, N;) (5.34)

by choosing its head tax t; and the level of public education zl.z, thereby taking
market clearing in the suburb’s housing market (5.29) and the migration equi-
librium (5.28) into account.? The first-order conditions of this problem become

dR; 5 2y ON;

- = Ni(1—0?)+ (r;, — C3 )g =0, (5.35)
dR; i oN; Di Cz’

d_Z2 =@ =Gy )8_Z2 % bl 0 (330

As conditions (5.35) and (5.36) indicate, maximizing only part of the rent to
land within a government’s jurisdiction is insufficient to induce that government
to choose an efficient allocation. When local public goods have overlapping
market areas, the incentive problem cannot be solved by further decentraliza-
tion of government functions from the metropolitan governments to the gov-
ernments of each suburb. Thus, we can state

Proposition 5.4.  [fseveral local governments share the land rent over a given
territory according to some predetermined ratio, then competition between lo-
cal governments is inefficient.

3 The migration equilibrium condition (5.28) changes a bit, since now there are head taxes col-
lected by the suburb and the metropolitan government. However, since the head tax collected by
the metropolitan government is taken as given in the choice problem of the suburb, the migration
responses do not change.
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This result can be contrasted to the principle of fiscal equivalence as derived
by Olson (1969) and Oates (1972). According to this rule, each public good
should be supplied by one layer of government. This conclusion is the com-
promise between two opposing forces. On the one hand, the government must
be as small as possible, since smaller governments are more sensitive to the
preferences of their constituents. On the other hand, spillover effects must be
avoided and the government must be large enough to internalize the benefits
of all consumers of the public good. The principle of fiscal equivalence bal-
ances these two opposing forces. However, the foregoing analysis suggests that
this argument neglects one important aspect of decentralized government de-
cision making: local governments must have the correct incentives to provide
the efficient levels of local public goods to the optimal number of mobile in-
dividuals. When several local public goods are essential in each individual’s
consumption basket, the rule that each local public good must be supplied by
one local government can no longer survive. Only metropolitan governments,
providing all necessary local public goods, have sufficient incentives to choose
the optimal allocation by maximizing net land rents over the entire territory of
their jurisdiction. Any piece of land should be the tax base of only one local
government.

However, even this conclusion hinges on strong assumptions that are some-
what questionable. Given the small number of metropolitan areas that we ob-
serve even in large countries like the United States, the utility-taking assumption
may be too strong. If metropolitan governments have some market power to af-
fect the economywide utility level, their policies may lead to efficiency losses
similar to cases where countries rationally manipulate the international terms
of trade in order to increase their income — the case of pecuniary externalities.
Thus, there may be a trade-off between the efficiency loss of a further frag-
mentation of metropolitan areas (as discussed in this section) and the gain of
decreasing the market power of any one local government. Whether regions
indeed have incentives to employ a beggar-my-neighbor policy when they can
affect the welfare of individuals living in other regions depends decisively on
the degree of household mobility among regions. In the following chapters we
shall analyze how mobility among larger jurisdictions influences the incentives
of regional policy makers.

54 Appendix

5.4.1 Optimal Allocation with Overlapping Market Areas

The basic purpose of this appendix is to derive the first-order conditions (5.21)—
(5.24) of the optimal allocation with overlapping market areas (reported without
proof in the main text). The planner’s problem stated by (5.16)—(5.20) can be
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solved by the Lagrange method, yielding the following first-order conditions
(with choice variables shown in parentheses):

(x;): MU —yN; =0, i=1,2, (A5.D)
(h)): MUF — N =0, i=1,2, (A5.2)
(z"): MUN 4+ 2U3 —yCl =0, (A53)
(z}): MUL—yC2 =0, i=12, (A.5.4)
(N): y(xi + C3) + pwihi +8 =0, i=1,2, (A.5.5)
(N): y(w—Cy)+8=0, (A.5.6)

where A; = (1 + A) and A, = —A.

Solving (A.5.1) for ;/y and inserting this into (A.5.3) and (A.5.4), respec-
tively, yields the Samuelson conditions (5.21) and (5.22). Combining (A.5.1)
and (A.5.2), we get an expression for the shadow price of housing, u;/y =
U,i/U)f. Solving now (A.5.5) and (A.5.6) for &, setting them equal to each
other, and inserting the shadow price of housing yields

Ui .
xi + U—hh +CL+CYl=w, i=1,2, (A.5.7)
that is, (5.23).
Multiplying (A.5.7) by N; (i = 1,2) and adding the expressions for both
suburbs, we have

Uj :
Nw — Nix; + Ni = h; + N,-CZ‘} — NCl =o. (A.5.8)
Z[ Ui ! !
Comparing (A.5.8) with the self-sufficiency condition of the metropolitan area

(5.18) and inserting the land market equilibrium in the suburbs (5.19) for N;h;
into (A.5.8), we obtain

U . ,
> [L,-U—’j. + N,C,%’] +NCy—C'= ) ¥ =0, (A.5.9)
i=1,2 x i=1,2

that is, the modified Henry George theorem.

5.4.2  Optimal Decentralization through Metropolitan Governments

We now want to prove that competing metropolitan governments choose the
efficient allocation in their own interest and so derive conditions (5.31)—(5.33).
From the migration equilibrium condition (5.28) and the properties of the indi-
rect utility function, we first derive the following changes in the rental price of
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housing in the suburbs in response to policy changes of the metropolitan gov-
ernment for a given utility level:

d,Oi Vul) 1 .
Pi_ w212 A.5.10
dn ? i ( )
dp; ViU
api _ == =12 (A.5.11)
le Vl h,le

dp; Vi U

A (A5.12)

dz2 = Vi U

Next, the first-order conditions of the metropolitan government’s problem
(5.30) become

dR  dpi oN;
LN+ —Ch - =0, i=1.2, A5.13
d'Cl' d‘[i + + [T N ]81', ! ( )
dp;
=Y In- cz']— + YL p ~cl=o, (A.5.14)
i=1,2 i=1,2
dR doi .
5=l -l - Cz’]—+L d—‘z—cfl =0, i=12 (A.5.15)
g

Inserting now (A.5.10) for dp; /dt; into (A.5.13) and taking the land market equi-
librium (5.29) in suburb i into account yields the first-order condition (5.31).
Substituting then (A.5.11) for dp;/dz' into (A.5.14) and (A.5.12) for d,o,-/a’zi2
into (A.5.15), and considering again the land market equilibrium (5.29), we
achieve the first-order conditions (5.32) and (5.33), respectively.

If governments have to share the rent to land over their common territory (as
studied in Section 5.3.4), then the first-order conditions (5.35) and (5.36) could
also be derived by replacing L; with o;L; in the first-order conditions (A.5.13)
and (A.5.15), respectively, neglecting marginal crowding costs of police pro-
tection, C\, = 0.



CHAPTER 6

Incentive Equivalence through
Perfect Household Mobility

We now turn back to a federal state with fixed jurisdictional boundaries. In
Chapter 3 we demonstrated that conditions of perfect interregional competi-
tion provide local governments with the correct incentives to choose an effi-
cient allocation, provided they have a complete policy instrument set available.
However, this result is restricted to small regions, and the question arises of
whether there also exist conditions that take away all incentives for large re-
gions to behave strategically. This chapter demonstrates that — under certain
conditions — perfect household mobility may be such a mechanism, ensur-
ing that noncooperative government policies of large regions result in an ef-
ficient allocation. Of course, this conclusion also holds only if regions have
an efficiency-supporting instrument set available. It is of particular importance
that regions can make an interregional transfer of resources. Without this instru-
ment, itis generally not possible to achieve the efficient interregional population
distribution.

Interregional household mobility is an incentive mechanism for regional
governments to choose an efficient allocation because they become aware that
any strategic behavior cannot be in the interest of their own residents. If re-
gional governments act rationally, they must take into account migration re-
sponses of mobile households to government actions. Consequently, the mi-
gration equilibrium is an important and rational constraint on their behavior.
By considering migration responses, regional governments take into account
the effects of their actions — not only on their own residents’ utility but also on
the welfare of nonresidents. In the end, a beggar-my-neighbor policy would
harm their own residents, since interregional utility differences are incompat-
ible with perfect household mobility. For this reason, regions do not behave
strategically. This general conclusion will be explained by using three exam-
ples that traditionally serve as classical cases to show why decentralized gov-
ernment policy fails (see Oates 1972; Gordon 1983; Boadway and Wildasin
1984). These examples are the interregional tax export, the existence of pub-
lic good spillover effects, and interregional tax competition for scarce mobile
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capital. We show that these phenomena do not cause socially inefficient behav-
ior of regional governments if the individual regions are connected by perfect
household mobility.

The basic idea that perfect mobility of individuals takes away all incentives
of regional governments for strategic behavior can be traced back to an article by
Boadway (1982). He emphasizes the importance of the migration equilibrium
for decentralized government activities. Myers (1990a,b) extends this model
and shows that regions voluntarily make an interregional transfer of resources
in order to avoid migration distortions. Krelove (1992) demonstrates that an in-
terregional export of land taxes can be efficiency-enhancing because it allows
regions to achieve the efficient population distribution. Myers and Papageor-
giou (1993) and Wellisch (1993) make clear that regions internalize even those
spillover effects associated with their supply of public goods when they take
migration responses into account.'

In order to explain the power of household mobility to coordinate the be-
havior of self-interested regional governments, this chapter is divided into three
sections. Section 6.1 confirms the result of Section 2.2 that an interregional ex-
port of taxes on land rents is necessary to ensure the efficient locational pattern
of mobile individuals, and it additionally shows that regions do not respond by
oversupplying public goods as a result of the shift in tax burden to nonresidents.
This section also demonstrates that regions internalize public good spillover ef-
fects in their own interest. Section 6.2 shows that an interregional competition
for the scarce mobile tax base capital does not result in an underprovision of
local public goods if households are perfectly mobile across the regions of a
federation. Finally, Section 6.3 contains proofs of the basic results reported in
Sections 6.1 and 6.2.

6.1 Tax Export and Spillover Effects with Household Mobility

6.1.1 Private Behavior

The analysis in this section uses a simplified version of the model introduced in
Section 2.2. We first turn to the behavior of households and firms. The federal
state consists of two regions in which N identical mobile households reside.
Households living in region i derive utility from consumption of the private nu-
meraire goods x;, from consuming the public good z; supplied by region i, and
from using the public good z; provided by region j. Hence, the last assump-
tion makes clear that there are interregional spillover effects in the provision
of public goods. The utility function of a representative household residing in

' Henderson (1994) is another study analyzing the role of household mobility for coordination of
regional government decisions.
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region i is U' = U(x;, z;, Z;j). There are no migration costs, so a migration
equilibrium can be characterized by identical utility levels across regions:
U(xi, zi, zj) = U(xj, 2, 2i)- (6.1

In equilibrium, N; mobile households reside in region i. Households have
identical preferences and are also equally endowed with one unit of labor, which
is supplied inelastically in their region of residence, and with the immobile fac-
tor land in both regions. These assumptions about endowment imply that the
budget constraint of a representative household living in region i is

Lipi(1—1t
Xi =w; + Z M’ (6.2)
j=12 N

where w; stands for the regional wage rate, L; denotes region j’s land endow-
ment, p; is the land rent, and #; is the proportional source-based tax on land
rents. It follows from the budget constraint (6.2) that households attain the
same net land rent income regardless of the region in which they reside. Since
they also own land in the neighboring region and since land rents are taxed,
each region can shift part of the tax burden to nonresidents. In other words,
there is an interregional export of taxes. We shall explain that this interregional
tax export leads precisely to the necessary interregional resource transfer that
sustains the efficient locational pattern of households. An implicit assumption
made in (6.2) is that regional governments do not collect residence-based taxes
from households.

Each region uses its tax revenues to finance public goods. The costs of pro-
viding public goods, measured in units of the private numeraire good, are C/(z;)
and depend only on the level of z; (not on the number of users). Hence, we ig-
nore crowding costs in this section. This also explains why we have assumed
that regions do not collect a direct household tax. Since there are no crowding
costs to be internalized, the efficient allocation can be achieved simply by levy-
ing a tax on land rents. The budget restriction of the regional government then
becomes

tipiLi = Ci(z;). (6.3)

Finally, each region produces the private numeraire good by using the linear
homogeneous production function F(L;, N;). Firms choose the employment
of land L; and of workers N; so as to maximize profits

F'(L;, N;) — p;L; — w; N, (6.4
taking all prices as given. The resulting behavioral rules are described by

Fi = w;, (6.5)

F = pi; (6.6)

that is, marginal factor products must be equal to factor prices.
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For the following analysis, it is important to derive the regional resource
constraint. Inserting (6.3)—(6.6) into (6.2), we obtain

LT N N NiClzi) + NiCU(z))
xj = M[F — W’LiFL + NLjFLJ - v : } (6.7)

We have already derived (in Section 2.1) the first-order conditions of the efficient
allocation. However, in order to evaluate the outcome of regional government
decisions, let us recall the relevant conditions. Since crowding costs are absent,
the necessary condition of the efficient population distribution becomes

FA', — X1 = FI%, — X7; (6.8)

that is, the marginal social benefits of households to regions must be equalized
across regions. Public goods generate spillover effects such that the Samuelson
condition reads as
Ul vl
N,»U—Zlf + N; U’. =C.. (6.9)

X

In other words, marginal costs of providing a public good must be identical to
the marginal willingness to pay of all individuals living in the federal state.

Before explaining the behavior of regional governments, we should recall
an important result derived in Section 2.2. By assumption, regions do not levy
potentially distorting residence-based taxes on mobile households. Moreover,
there are no crowding costs in the provision of public goods, and households
are equally endowed with land in both regions independent of their residence.
Consequently, the first-order condition of the efficient interregional allocation
of mobile households is always satisfied. The interregional transfer of resources
necessary to achieve the efficient locational pattern is obtained by the export of
land taxes. Inserting (6.5) into (6.2) yields

Lipi(1—t
F&—xlz—z%zﬂ%—xz, (6.10)
j=L2

and hence, as claimed, (6.8).

6.1.2  Regional Government Behavior

Let us now turn to the behavior of regional governments. Since all regional
residents are identical, it seems natural to suppose that the government in i
maximizes the utility of a representative resident living in i by choosing z;.
Following (6.3), this choice also determines ¢; indirectly. The region acts under
the Nash assumption that the other region does not change its public good level
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z;j in response. In choosing z;, the government must, however, take into ac-
count that households make their residential choices dependent on z;. The N;
term is determined implicitly by the migration equilibrium (6.1) as a function
of z; and z;,

G(N;, zi,zj) = U(xi, zi, 25) — U(xj, 25, 2) = 0, (6.11)

where x; and x; must be inserted from (6.7) and where F! = Fi(L;, N;) and
N; = N — N; must be taken into account.
The problem of the regional government is thus to

maximize U(x;, z;,z;) (6.12)

by choosing z;, where x; must be substituted by (6.7) and N; depends on z; so
as to satisfy (6.11). If one takes dN; = —dN; into account, it follows as a first-
order condition of the optimal regional government behavior that

i% = —%c;' + Ujgaa—lzvlf + Ul =0, (6.13)
with
i gy OXi
N = U)‘B_N,»'

Before deriving the migration response dN;/dz;, let us first illustrate why
previous contributions expected an inefficient allocation as a result of an in-
terregional tax export and public good spillover effects. These studies ignored
any migration responses by assuming that dN;/9z; = 0.2 Consequently, (6.13)
reduces to

1
,2 = &Cf. (6.14)
U; N -~
The first-order condition of an optimal regional government behavior (6.14) re-
veals two distortions. The left side makes clear that regions have no incentive
to internalize the marginal willingness to pay of nonresidents when provid-
ing public goods that also offer consumption possibilities for residents living

2 Gordon (1983) is the standard reference for describing potential externalities of decentralized
government decision making. In a model incorporating household mobility, he concludes that
spillover effects and tax export are important reasons why regional government decisions fail to
ensure an efficient allocation. However, he does not explicitly derive migration responses and,
even more importantly, assumes that regional governments maximize a utilitarian welfare func-
tion consisting of the sum of residents’ utilities. Both differences to the present approach explain
why Gordon derives an inefficient result. Pauly (1970) and Boskin (1973) also conclude (in a
model with household mobility) that decentralized government decisions result in an inefficient
allocation when there are public good spillover effects.
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in neighboring regions. The right side of (6.14) indicates the problem caused
by an interregional tax export. The regional government internalizes only the
fraction N;/N of the costs of supplying the public good, since the fraction
N;/N is shifted to nonresidents by taxing land rents. Whereas the left side of
(6.14) indicates an inefficiently low provision of public goods generating posi-
tive spillovers, the right side points in the direction of an oversupply of (local)
public goods due to an export of taxes.

However, if regions act in a rational way then they must take migration
responses into account. Locational responses can be derived by implicit differ-
entiation of (6.11). Inserting them into the first-order condition (6.13) yields,
after a few algebraic steps,

Niaf—i_NjU} =C (6.15)

(see Section 6.3.1). Following (6.15), both regions have incentives to sup-
ply public goods in a socially efficient way, although public goods generate
spillovers and part of the tax burden is shifted to nonresidents.

This result can be summarized as

Proposition 6.1. If all households are identical and perfectly mobile across
the regions of a federal state, then regional governments completely internal-
ize public good spillover effects and do not export taxes in a socially inefficient
way.

The export of the land-rent tax is necessary to achieve the efficient allocation,
since regions must have a revenue source to finance public goods without dis-
torting the interregional population distribution. If public goods were financed
by a residence-based direct tax on mobile households, then migration deci-
sions would be distorted because tax rates must differ between regions in order
to provide the efficient level of public goods (Flatters et al. 1974). Only the
taxation of land offers regions the possibility of providing public goods in a so-
cially efficient way without causing locational distortions. Note that there are
no crowding costs to be internalized. The basic reason for this efficiency result
is that each region, by taking the migration equilibrium into account, in effect
maximizes the utility of all households living in the federal state. Therefore,
each region is endowed with the correct incentives to provide public goods in
line with the Samuelson condition, even if nonresidents can use them and even
if the tax burden is partly shifted to nonresidents. Central government inter-
vention is not necessary in this case. This result is in sharp opposition to the
traditional view that it is especially the presence of spillover effects and tax ex-
port that causes distortions.
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6.2 Tax Competition and Household Mobility

If households are immobile then the interregional tax competition for mobile
capital results in an underprovision of local public goods. This conclusion was
derived in Section 4.1. Let us now extend the model set out in Chapter 4 by in-
troducing household mobility in order to demonstrate that local public goods
are no longer undersupplied owing to interregional tax competition for capital.
To make the argument as clear as possible, we again assume that regions are
identical. The reason for making this assumption in Chapter 4 was to exclude
at the outset the possibility that regions may strategically influence the interre-
gional interest rate by choice of their tax policy, and to exclude that they choose
different capital tax rates leading to an inefficient interregional capital alloca-
tion. As can be expected from the analysis of Section 6.1, the threat of strategic
behavior is not present when households are perfectly mobile. Here, then, the
essential reason for introducing the assumption of identical regions is to ensure
that a source-based capital tax as the single source of regional revenue raising
(as in Chapter 4) is a complete tax instrument set for achieving the efficient al-
location. Hence, the following analysis can concentrate on incentive effects of
household mobility.?

6.2.1 Private Behavior

As in Section 6.1, we consider a federal state consisting of two regions in which
N identical and perfectly mobile households reside. Households living in re-
gion i derive their utility from the consumption of private goods x; and from
the use of the local public good z;, so that the utility function of a representa-
tive household living in region i is U' = U(x;, z;). Since migration costs are
still being neglected, a migration equilibrium is further characterized by iden-
tical utility levels across regions:

U(xy, z1) = U(xz, 22). (6.16)

In addition to having identical preferences, households are equally endowed
with labor and capital. Each household supplies one homogeneous unit of la-
bor in its region of residence. Moreover, each household owns the fraction k =
K /N of the entire capital stock K and allocates the capital so as to maximize
its return. Therefore, a uniform interest rate » prevails in both regions in an ar-
bitrage equilibrium. However, contrary to Section 6.1, let us now assume that
region i’s land endowment L; is publicly owned by the regional government

3 Notice that an interregional transfer of resources is not necessary to achieve the efficient popu-
lation distribution in the case of identical regions.
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in i and that the government divides the land rent p; (per unit of land) equally
among all regional residents. We introduce this assumption since it makes this
section directly comparable to Chapter 4. If households were immobile, this
assumption ensures that the first-order condition characterizing the Nash equi-
librium would be identical to condition (4.15) although there are three factors
of production in the present section.* With these assumptions about the owner-
ship distribution of production factors, the budget constraint of a representative
household living in region i becomes

= w4 TP (6.17)

Ni

where w; denotes the wage rate and N; the population size (labor supply) in
region i.

The regional government in i has only one revenue source: it levies a source-
based tax on capital tX and uses the tax proceeds to provide the local public
good. Let us assume, as in Chapter 4, that the consumption of z; is completely
rival. The costs for providing z; are described by the function Ci(z;, N;) =
N;z;, expressed in units of the private numeraire good, and the budget con-
straint of the regional government reads as

K:tX = Niz, (6.18)
where K; is the amount of capital employed in region i. Firms in region i pro-

duce the private numeraire good x; using the linear homogeneous production
function F'(L;, K;, N;). Their profits can be written as

Fi(L;, K;, N;) — piL; — w;N; — (r + t)K;, (6.19)
where, in particular, the costs of employing one further unit of capital consist
of the interest rate plus the capital tax rate. In choosing L;, K;, and V;, firms

maximize their profits by taking all prices and the capital tax rate as given. They
behave according to the following rules:

Fi = p;. (6.20)
Fi = w;, 6.21)
Fi=r+tk (6.22)

Conditions (6.20)—(6.22) can now be inserted into the budget constraint of
private households (6.17) in order to derive the regional resource restriction
F! 1 i K
X; = Fl ﬁiEiFK —ktjf, (6.23)
with E; = kN; — K; denoting the net capital export of region i. In principle,
a positive E; means that region i is a net exporter of capital. However, in this

4 Making the alternative assumption — that all households are equally endowed with land in both
regions — would not change any of the results derived in this section.
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section we are assuming identical regions, which are neither net exporters nor
net importers of capital in a symmetric equilibrium; that is, E; = 0 holds in
equilibrium.

In order to derive a reference situation for evaluating the outcome of unco-
ordinated regional decisions, let us briefly turn to the conditions of an efficient
allocation. Since both regions are identical, we need not fear there is an in-
efficient interregional allocation of mobile capital or mobile households in a
symmetric equilibrium. The first-order conditions of the efficient capital allo-
cation, F,} = Flg, and the efficient population distribution, F, 1\1/ — X — 271 =
F 1%, — X — 22, are satisfied. Since the public good does not cause spillover ef-
fects (and since use of the local public good is completely rival), its efficient
supply is characterized by the Samuelson condition

U/
U} = MRS; = 1. (6.24)
X

The basic purpose of the following analysis is to examine whether regional
governments in fact provide local public goods in accordance with (6.24).

6.2.2  Regional Government Behavior

The behavior of the regional government in i is again simply described by max-
imizing the utility of a representative household by choice of the capital tax rate
/X In order to meet the budget constraint of the regional government (6.18), the
choice of X determines z;. The government acts under the Nash assumption
that the other region does not change its tax rate th in response. A rationally
acting regional government takes into account that a change in X induces mi-
gration responses of mobile households and capital. These responses can be
derived from the migration equilibrium and from the arbitrage equilibrium of
capital owners. Inserting (6.18) for z; into the migration equilibrium (6.16), and
taking the necessary condition of an optimal demand for capital by firms (6.22)
into account, allows us to derive N; and K; as implicit functions of the regional
control variables X and rj’( from the following two-equation system:

. K Ky — ) Kitf _ _ KJ'T./'K _
G(Ni. Ki, T, 1) = U, U(x;, =0, (625
N, ’ N

i J
H(N;, K;, tX, TjK) = F.(L;, K;, N;) —
— FJ(L;, K;, Np) + K =0, (6.26)

where x; and x; must be substituted by (6.23) and where F' = F(L;, K;, N;),
Nj = N — N;, and K; = K — K; must be taken into account.
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The problem of the regional government is thus to

.. Ktk
maximize U| x;, Nl (6.27)

by choosing 7, where again x; must be substituted from (6.23) and where N;
and K; depend on riK so0 as to satisfy (6.25) and (6.26). The first-order condi-
tion for solving this problem becomes

W' i g ey g K ki (6.28)
dck Un Nock T TKorK T RN, T '
with
81’ <i
Uy =Ui—~-U -~
oN; N

K

i _ i Ei g i Ti
Uy = UXEFKK + U] N
Let us now transform (6.28) into an expression that makes it comparable to
the Samuelson condition (6.24). Implicit differentiation of (6.25) and (6.26)
yields the migration responses dN;/dtX and dK;/dtX. By inserting them into
(6.28), it follows as a necessary condition of the optimal behavior of regional
governments that

(F]{, —X;) — (FIG —xj) — (MRS;z; — MRS;z;) MRSiriK - MRSjij
uj Ui

(Fiy + Fly)  (Fig + Fig)

+ (MRS; — DK; ‘ A
U} Ui

=0 (6.29)

(see Section 6.3.2 for the derivations). A

In a symmetric equilibrium — that is, for F,f, —Xx; = FA’, — xj, MRS; =
MRS, z; = zj, and tl.K = rj’( — the first determinant in (6.29) vanishes. If
the locational equilibrium characterized by (6.25) and (6.26) is to be locally
stable, then the second determinant in (6.29) is negative. Therefore, in the case
of perfect household mobility, the symmetric equilibrium is characterized by
the efficient provision of local public goods,

MRS; = 1. (6.30)

Thus, we can state

Proposition 6.2. If all households are identical and perfectly mobile, then fi-
nancing local public goods by a tax on the mobile capital factor does not result
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in an underprovision of local public goods. The symmetric Nash equilibrium
among identical regions is socially efficient.

Tax competition does not matter in the case of household mobility, since each
region considers the welfare of nonresidents by taking the migration equilib-
rium into account. As explained in Section 4.1, an inefficient interregional tax
competition can be traced back to the existence of fiscal externalities in the case
of identical regions. Because each region completely internalizes the effects of
its own actions on the welfare of nonresidents in order to conjecture migration
responses, there are no external effects. Notice again that, in the case of iden-
tical regions, a tax on mobile capital as the sole source of revenue raising of
regions is sufficient to achieve the efficient allocation. The condition of hav-
ing a complete instrument set is satisfied. Moreover, since each region in effect
maximizes the welfare of all households living in the federal state, it also has
incentives to avoid any allocative distortions. In particular, local public goods
are supplied in line with the Samuelson rule.

6.3 Appendix

6.3.1 Tax Export and Spillover Effects

The basic purpose of this section is to derive the first-order condition (6.15).
The first step is to calculate the migration response dN;/dz; by implicit differ-
entiation of (6.11):
oN; G!
— = (A.6.1)
aZ,‘ GZIV
with
i i J i Uxi i i ij i J
Gy = Uy + Uy, Gz:—WCZ+UZi+WCz - Uz,

i Uxi i LiFLi +LjFLj 1 i J
UN = V FN — X + T — N(LiNJ'FLN + LJNiFLN)

N; N

Inserting (A.6.1) into the first-order condition (6.13) and using the first two
equalities set out in (A.6.2) yields

du’ j i Uxi i i j Ux] i
a 0 = U»G(Uzi - WQ) + UN<U¥,» - WQ) =0. (A.6.3)
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Using U]\", and U](} from (A.6.2) in (A.6.3) and taking (6.10) into account yields
the first-order condition (6.15).

6.3.2  Tax Competition

This section derives the first-order condition (6.29) set out in Section 6.2. Let
us first calculate from (6.25) and (6.26) the locational responses dN;/ ariK and
oK;/ BriK . Total differentiation of (6.25) and (6.26) yields

Gi,  GiL\ /dN; G!
( Nk )( ) = _< o > drk, (A.6.4)
Hi, H. )\ dK; Hi,

Gy =Ui+U,. Gi=Ui+U

with

HzileIéN"‘FIgN’ H12=F1£K+FI§K7

Gi, = U;E—l—UXiK(MRS D H, =—1
TK - Nl 1 Nl 1 1 b TK - )
i Uy i i K i Zi
UN = Fi[FN —X; + EiFKN + N(FK — 'L'I-K):| — Uz ﬁi,
;U i (T
UK = ViEiFKK—i-UZVi. (A65)
Applying Cramer’s rule to (A.6.4), it follows that
aN; -Gix G
= AR TS (A.6.6)
0T, —H!x Hg
and
BK,- Gi _G,l'-
R A (A.6.7)
0T, Hy, —Hlx
with
i Gi
|A| = ‘ MoK ‘
Hy Hg
Inserting (A.6.6) and (A.6.7) into (6.28) and using the definition of MRS; yields
of Ul \| (Fiy + Fly)  (Fig + Fig)
(—XK,-(MRS,-—I)——XE,-)‘ KN T TKN Kk T TKK
N; N; ) U}
Ui i
+ ‘ =0 A8
Uy Ux
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Adding both expressions implies
U U U Ui
(% KiMrS: =0 = G E) (5 KaMRS; = 1) = G E;)
X (Fgy + Fgy) + Uy X(Fie + Fle)+ UL | =0. (A6.9)
Ui Uk
Multiplying the first line by N;/U! and the second line by N,/ U, subtract-

ing the second from the first line, and finally using the explicit expressions for
Uy, Ui, U, U} from (A.6.5), the necessary condition (6.29) follows.



CHAPTER 7

Efficiency and the Degree of
Household Mobility

In Chapter 6, we explained that perfect interregional household mobility may
serve as an incentive mechanism for regional governments to abstain from
strategic behavior and to internalize all interregional externalities. However,
this efficiency result hinges on strong assumptions. We have assumed that only
one group of perfectly mobile and identical households lives in the federal state,
and that regional governments maximize the utility of a representative resident.
Deviations from these assumptions are impediments to an efficient allocation.

There are at least five deviations from this basic model that merit discus-
sion here owing to previous study in the literature and because they either better
characterize the situation in federal states or describe the behavior of regional
governments at least equally well. First, regions might maximize a utilitarian
welfare function consisting of the sum of residents’ utilities (Bentham welfare
function). Second, there could be several types of mobile households, with all
members of one type identical and perfectly mobile but with types differing
with respect to preferences and endowments. Third, households could have
identical preferences yet differ in their endowments; for example, native resi-
dents living in a region usually own a larger fraction of the regional property
than nonnative households living in the same region. Fourth, all households
may not be equally mobile; there are contributions in the literature studying
the extreme scenario of two groups of households — one group with perfectly
mobile members and the other with immobile members. Finally, the different
degrees of household mobility can also be modeled by costly migration, where
migration costs may differ among households.

We will briefly refer to some of the contributions using these alternative
assumptions and discuss the consequences of such deviations from the basic
model of Chapter 6; a more formal analysis of some deviations can be found
in Mansoorian and Myers (1997). If regional governments maximize a utilitar-
ian social welfare function of the Bentham type and the population is mobile
(see Gordon 1983), then the value of their objective function increases directly
with a rising number of residents. As a consequence, each region wants to have
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a population greater than the efficient size within its boundaries, even if there
exists only one type of identical households. This is problematic, since a net
interregional transfer must be made in order to achieve the efficient popula-
tion distribution. However, any interregional transfer of resources decreases
the regional population size and will therefore not be made if welfare increases
directly with population size. Hence, a regional welfare function that depends
directly on population interferes with the requirement that regions voluntarily
choose the efficient net interregional transfer of resources.

If there are several types of mobile households, then benevolent regional
governments must maximize a social welfare function depending at least on
the respective utility levels of representative members of each type (see Bur-
bidge and Myers 1994b; Wellisch 1996). Even if all households of one type
are identical and perfectly mobile, regional welfare functions may differ, ex-
pressing different regional views about redistribution between rich and poor
households. In this case, different regional governments try to favor a different
household type. In the end, these attempts must fail, since all households of
a certain type attain the same utility level as a consequence of free migration.
However, these attempts lead to strategic behavior and so result in an inefficient
allocation.'

Furthermore, Bucovetsky (1995) studies the case where perfectly mobile
households differ in their endowment with land. More specifically, households
essentially own land in the region where they are born. As a consequence, na-
tives and nonnatives living and working together in a region are not equally
endowed with land in that region. For instance, Italian guest workers in Ger-
many own property in Sicily but not in Germany, while their German colleagues
own most of the German property. Because of this difference, the utilities of
natives and nonnatives differ, since only part of the income is equalized interre-
gionally via migration. If regional governments maximize the utility of natives,
then taking the migration equilibrium into account no longer entails maximiz-
ing the welfare of nonnatives, too. Hence, free and costless migration is no
longer a perfect mechanism for ensuring incentive equivalence among differ-
ent regional governments. This leads to strategic behavior of regions, resulting
in distortions.

A further impediment to efficiency is the existence of immobile households.
Because household mobility serves as the internalization mechanism, it is clear
that regions behave strategically if there are both immobile residents and mobile
residents. We shall forgo discussing this problem until Chapters 8—10, where
decentralized redistribution policy is studied in a framework that allows for
both mobile and immobile households.

! The various distortions that result from such behavior are analyzed by Wellisch (1996), who also

discusses a simple central government intervention method for coordinating regional govern-
ment decisions.
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In existing federations, households are neither perfectly immobile nor per-
fectly mobile; the truth lies somewhere between both extreme scenarios. Con-
sequently, in this chapter we assume that migration of households is costly.
Then the question arises of how migration costs affect the efficiency properties
of decentralized government activities or, more generally, how the degree of in-
terregional household mobility influences the outcome of regional government
policy. Migration costs are modeled by psychic attachment of households to
their home regions, and we assume that this psychic attachment differs among
households. In doing so, this chapter builds on studies by Mansoorian and
Myers (1993, 1996), Burbidge and Myers (1994b), and Wellisch (1994, 1995c¢)
in which the outcome of regional fiscal and environmental policy with imper-
fectly mobile households is analyzed. Hercowitz and Pines (1991) study the
efficiency implications of alternative degrees of household mobility in a differ-
ent framework. Because mobility differs in various federal states, it is more
than an academic exercise to differentiate between various degrees of household
mobility. In heterogeneous federal states such as Canada or the EU, cultural and
social attachment of households to their home region might play an important
role; different languages alone contribute to the fact that household mobility
is far from perfect. However, cultural ties are less important in homogeneous
federal states like Germany or the United States.

In order to study how the outcome of decentralized government decisions
depends on the degree of household mobility, this chapter is organized as fol-
lows. Section 7.1 derives the necessary conditions of an efficient allocation.
They differ from the conditions derived in Chapter 2, since alternative degrees
of mobility are considered. Although individuals may be imperfectly mobile
(or even immobile), capital is always perfectly mobile. Section 7.2 goes one
step further by analyzing the Nash equilibrium outcome of regional government
policy. Whereas this section derives general behavioral rules for regional gov-
ernments, Section 7.3 investigates in detail the outcome of regional government
policy for different degrees of household mobility. Section 7.3 also analyzes
how the outcome depends on the available tax instruments for any given de-
gree of mobility. Finally, Section 7.4 proves some important results which are
reported in Sections 7.2 and 7.3.

71 Efficient Allocation

7.1.1 The Model

Let us once again consider a federal state consisting of two regions, 1 and 2.
There live N mobile households in this system of regions, who differ only in
their psychic attachments to their home region. Let us suppose that there is
one household of each type, indexed by n. Then, n varies between 0 and N.
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Furthermore, we assume that the utility function of a household is additively
separable with respect to the psychic utility component expressing attachment
to a region. The utility function of a type-n household V(n) reads as

U(xi,z1,22) +a(N —n) ifnlivesinl,

7.1
U(xz,z2,21) +an if n lives in 2. (7.D

Vin) = {
Weuse U' = U(x;, z;, z;) to denote the pecuniary part of the utility func-
tion, increasing in the consumption of the private numeraire good x; and in
the consumption of public goods z; and z;, respectively. Since both z; and z;
enter the utility function, the provision of public goods generates spillover ef-
fects. Note that all households have the same pecuniary utility function U(-).
The parameter n measures the psychic utility a household derives from living
in region 2, and (N — n) expresses the psychic utility derived from residing in
region 1. Households with a relatively small n are at home in 1 and households
with a high n are born in region 2. The parameter a (@ > 0) measures the de-
gree of heterogeneity in tastes for a region, the degree of household mobility.
If a = 0 then there is no attachment to home, and we are back in the economy
of Chapter 6 with perfect household mobility. The case of imperfect household
mobility is characterized by @ > 0. If, finally, a — oo, then households are
perfectly immobile. Neither a central planner nor regional governments can af-
fect the psychic benefit a household derives from a particular region.
Households are free to choose their location, and they choose the region
where they attain the highest utility. Households differ in their attachment to
a region, so the migration equilibrium must be characterized by the marginal
household, identified by n = N, being indifferent between locating in either
region:

U(x1, z1,22) +a(N — Np) = U(x2, 22, 21) + aNy, (7.2)
U(x1,21,22) +a(N —n) > U(xa,22,21) +an ¥ n < Ny,
U(xy,21,22) +a(N —n) < U(xs,20,721) +an ¥ n > Nj.

Hence, N, is also the number of households residing in region 1. Households
with n less than N locate in region 1, and households with n greater than N,
live in region 2. If households are perfectly mobile (a = 0), then (7.2) reduces
to the well-known migration equilibrium condition (6.1).

Each household is endowed with one unit of labor, which is inelastically sup-
plied in the region where the household resides. The private numeraire good is
produced by the linear homogeneous production function F “(L;, N;, K, 8),
using four factors of production. Here L; stands for the regional endowment
with land, N; denotes regional labor (population), K; stands for mobile capital
employed in region i, and g; is the local public input provided by the region.
The costs of providing public goods and factors are measured in units of the
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private good and are described by the functions Ci(z;) and H(g;), respec-
tively. These costs depend only on the amount of services provided. In order
to concentrate on other problems, in this chapter we ignore crowding costs of
supplying public services.

The federal state is endowed with a fixed capital stock K that must be al-
located across regions, K = K; + K,. By making use of the population and
the capital constraint, the private good constraint for the entire federal state
becomes

FY(Ly, N1, K1, 81) + F?(La, N — N1, K — K, g2) — Nix; — (N — Npx,
—ClY(z1) — C*(z2) — H'(g1) — H*(g2) = 0. (7.3)

7.1.2 First-Order Conditions

The central planner is constrained by free locational choices of households (7.2)
and by the private good constraint (7.3) of the federal state. An efficient allo-
cation is defined as a subset of feasible allocations, satisfying (7.2) and (7.3), at
which it is impossible to raise the utility of one household in the federal state
without reducing the utility of another household. For the problem stated here,
this means that efficient allocations are achieved if it is impossible to increase
U' without reducing U? and vice versa. Equivalently, all efficient allocations
can be characterized by maximizing a linear combination of U' and U?, or
BU' + (1 — pU? for all B € [0, 1]. Although these subutilities ignore loca-
tional tastes, any locational change that accompanies a change in U! and U?
must further raise total utilities. This is a revealed preference argument: if
a change in location did not increase utility, it would not be made. Thus, if
BU' + (1 — B)U? is not maximized, the allocation cannot be efficient. There-
fore, the set of efficient allocations can be achieved as a solution, for all 8 €
[0, 1], of the problem to

maximize BU(x, z1,z2) + (1 — B)U(x2, 22, 21) (7.4)

by choosing (x;), (z;), (gi), N1, and K subject to (7.2) and (7.3).

When there is perfect household mobility (a = 0), for any S the problem
reduces to the standard efficiency problem, discussed in Section 2.1, of maxi-
mizing the common utility of all households. For imperfect household mobility
(@ > 0), maximizing U' no longer means maximizing U? as well since, ac-
cording to (7.2), both pecuniary utility levels differ where the wedge depends
on the planner’s choice variable N;. Therefore, there is a set of efficient allo-
cations differing in the choice of the weight 8 € [0, 1].

Defining A and p as the Lagrange multipliers associated with the migration
equilibrium (7.2) and the private good constraint (7.3), respectively, the follow-
ing first-order conditions (with instruments shown in parentheses) characterize
an efficient allocation:
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(x): [B+AU} — uN, =0, (1.5)
(x2): [(1 = B) — AJUZ — uN> =0, (7.6)
(z0): [B+ AU} + (1= B) = AU2 — uCl =0, (1.7
(z2): [B+MUL + 11— B) — AMUZ — nC? =0, (7.8)
(g1): F} —H; =0, (7.9)
(82): F} —H} =0, (7.10)
(Ny): —2ar+ plFy —x1 — (F2 —x2)]1 =0, (7.11)
(Ki): Ff — F2=0. (7.12)

Some of the necessary conditions are well known from our discussion in Chap-
ter 2 of an efficient allocation. For example, condition (7.12) requires that we
equate the marginal products of capital across regions in order to achieve the
efficient interregional capital allocation. Moreover, conditions (7.9) and (7.10)
can be summarized by

Fl=H, i=12 (7.13)

indicating the first-order conditions of the efficient supply of local public fac-
tors. The marginal product of public factors on the left side must be equal to
the marginal costs of providing public inputs on the right side. Next, inserting
(7.5) and (7.6) into (7.7) and (7.8) allows us to derive the Samuelson condition
of an efficient supply of public goods:

N%+N% Ci, i,j=1,2, i#]j (7.14)
i P— = , Ly=12,1 ]- .
ul ol

Conditions (7.12)—(7.14) do not differ from the corresponding first-order
conditions with perfect household mobility because they are determined for a
given population distribution N;. However, the necessary condition of an ef-
ficient population distribution differs from the condition derived in Chapter 2.
Using (7.5) and (7.6) to solve for A and pw, then inserting the expressions for A
and p into (7.11) and allowing B to take all values from O to 1 yields, for the set
of efficient population distributions,

2aN: 2aN
o < (Fy—x) = (Fj —x) < =1

X X

(7.15)

Turning first to the case of immobile households (@ — 00), condition (7.15)
places no restriction on the population distribution; all population distributions
are efficient. When households are perfectly mobile (a = 0), the well-known
condition Fy, — x; = Fj — x, of the unique efficient population distribution
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results. If households are imperfectly mobile (a > 0), there is a range of effi-
cient population distributions. This interval begins at (F Al, —x1) — (F ]\2, —Xp) =
—2aN,/U? for B = 1 and ends at (Fy — x1) — (F§ — x2) = 2aN, /U, for
B = 0. According to (7.2), households living in region 1 prefer a larger N;
than households living in region 2. A planner who attaches a higher weight to
households residing in 1 (i.e., decides for a high ) must choose a large N,
thereby reducing the utility of households living in region 2.

7.2 Decentralized Nash Equilibrium

7.2.1 Private Behavior

We now turn to a decentralized economy. Before describing the behavior of
regional governments, we first have to explain the behavior of firms and house-
holds. There is perfect competition in the private sector of the economy. Let
us suppose that owners of land run the regional firms. This assumption implies
that land owners receive not only land rents but also the return to the public
factor. Firms in region i produce the private numeraire good and (on behalf of
land owners) maximize the surplus

R; = F'(L;, N;, K;, gi) — wiN; — (r + t/)K; (7.16)

by choosing N; and K;. As always, w; denotes the regional wage rate and r the
interregional interest rate; X stands for the source-based capital tax. Expres-
sion (7.16) indicates that regional governments interfere in two ways with the
behavior of firms: they increase the firms’ productivity by providing local pub-
lic factors, and they raise the costs of using private capital by levying the capital
tax. In solving this problem, firms take the regional wage rate w; and the in-
terest rate r, as well as the amount of public factors g; and the source-based
capital tax 7%, as given. The first-order conditions of an optimal demand for
private factors are

Fi = w;, (7.17)
Fi=r+tk (7.18)

Inserting (7.17) and (7.18) into (7.16), the entire rent generated in region i
becomes

R; = F' — N;Fj, — K, F}.. (7.19)

Households differ only in their attachment to a region. Each household is
endowed, independently of the region in which it resides, with one unit of labor,
with k = K /N units of capital, and with L;/N units of land in region i. In their
role as owners of capital, households seek to maximize their returns. They al-
locate the capital stock across regions so that its rate of return r becomes equal



7.2 Decentralized Nash Equilibrium 125

in both regions. Gross and net income of households differ because of the col-
lection of taxes. The regional government collects a direct residence-based tax
riN from households living in the region and a proportional source-based tax
t; < 1on the entire rent generated in the region. The budget constraint of each
household living in region i becomes

Ri(1—1t)
xi=w —t¥ + 4 kr (7.20)
TN

The regional government uses its tax revenues to finance public goods and
factors. In order to analyze whether regions make an interregional transfer of
resources, it is useful to define 6; = 1 —¢; > 0 as the nonnegative tax factor on
regional rents and to choose 6; instead of #; as the government’s decision vari-
able. Using this definition, the budget constraint of the regional government
reads as

Ni‘L'iN—FRi(l—Gi)—FK,“L’iK = Cl(Zl)—}—Hl(g,) (721)

It is also helpful for the following analysis to derive the regional feasibility re-
striction. Using the definition of §; and inserting (7.17)—(7.19) as well as the
government constraint (7.21) for riN into the private budget restriction (7.20)
yields, as the regional resource constraint,

Ul pi Ni g+ Nigeg
X = — — — R0, — — RK;0;
N; N N 7

+ Ei(Fg —tf) = C'(zi) — Hi(gi)], (7.22)

with E; = N;k — K, again denoting region i’s net capital export.

Rationally acting regional governments must consider locational responses
of mobile households and capital when choosing their instruments. Since we
have substituted the government’s budget constraint for 7/ into the private bud-
get restriction, N; and K; can be derived as implicit functions of the remaining
government choice variables (z;), (g:), (riK ), and (6;) from the following two-
equation system:

G(N;, K;, zi, 2j, &> &> ‘L'iK, TjK, 0:,0;)
= F{(Li.N;. K;. g) — 1% — F{(Lj. N;, K;. g) + 7K =0, (7.23)

P(N:, K;, zi, 2. 8- 8 T, TjK, 0i,0;)
=U(x;,zi,2)) = U(xj, 2i, 2j) +aN —2aN; =0, (7.24)

where x; and x; must be replaced with (7.22) and where we must take F i =
Fi(Li, N;,K;, g)), Ny =N — N;, and K; = K — K; into account.
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7.2.2  Regional Government Behavior

Because households living in the same region differ, at first sight it seems
less straightforward to decide for a certain behavioral assumption on behalf
of regional governments. However, since residents differ only in their attach-
ment to the region, we assume that the regional government in i maximizes
U(xi, zi, z;). By maximizing U', the government maximizes the utility of
each household living in i, since the psychic attachment 7 is a parameter. In
choosing z;, g;, riK , and 0;, the region acts under the Nash assumption that its
choices are the best response to given z;, g;, th , and 6;. Its problem becomes to

maximize U(x;, z;,2;) (7.25)

by choosing z;, gi, ‘L'iK , and 8; > 0, where x; must be replaced with (7.22) and
N; and K; depend on the government’s instruments according to (7.23) and
(7.24). Taking dN; = —dN; and dK; = —dK; into account yields the follow-
ing first-order conditions of the simultaneous Nash equilibrium:

v’ _ U"lcf+UlaN+UlaK +U! =0, (7.26)
dZ,' - N,' 2 N 8 K le ’
dUi Uxi i i IVJ i
W TN F} — H! - ﬁRige,- + E;Fj,
AN; oK;
Ui— + UL — =0, 7.27
+ Uy % + Uy % (1.27)
du’ U} . ON; . 0K;
=2 E 4 U, — +U.— =0, 7.28
dtX N; * Motk TV gex (728)
du’ Ux"NjR._i_UIBN L OK; 0
de; — N; N ' Ny, Kae— ’
du’
0; >0, 6;— =0, (7.29)
do;
with
vi=ui g (7.30)
N — ~x 8Ni’ K — X aK :

Our basic analytical objective is to rewrite the conditions of the optimal
government behavior (7.26)—(7.29) so that they become comparable with the
first-order conditions of an efficient allocation (7.12)—(7.15). Total differenti-
ation of (7.23) and (7.24) allows us to derive the locational responses dN;/0d*
and 0K;/dx for * € {z;, gi, ‘L’iK, 0;} (see Section 7.4.1). Inserting them into
(7.26)—(7.29) and taking (7.30) into account yields, as necessary conditions of
the optimal behavior of region i’s government,
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dui Ul Ul (N;JUH|A .

— =0 & N,—+ N, “w =C], (7.31)
dz; Uy UL (NjJUDIA|

du’

e |

dg;

(Ni/Ux")|Ai|>

Fl = H! + NjR 0 (1
- — Nigli - :
0N (N;/ UDIA|

Fy - N:Rix6: + NiR6;
++gj<|:_EiFIéK+TjK+ sRixi + Niltix f}
FKK + FKK N
NiJUD|A;
x [1 - M] +f - ij>, (7.32)
(N;/ U A
du' K _ K j x  NiRixbi + NiRjx0;
W=O<:>Tj - T =|:_EiFKK+Tj —+ N
y |:1 _ (Ni/le)|Ai|i|’ (7.33)
(N;/ U A
du’ N; N;
o S0 = J]‘|Aj|_ﬁ|Ai|§O, (7.34)
t U; X
with .
l - U[l{ )
(Fiy + F,£N> (Fix + Fix)
14,1 = : < (1.35)
UI{, —2a U,j(

7.2.3  Transfer-Constrained Region

In the next section it will turn out that the efficiency properties of the decen-
tralized Nash equilibrium hinge crucially on whether regions voluntarily make
an interregional transfer of resources. It is therefore useful to introduce the
concept of a transfer-constrained region. Note that the only possibility of an
interregional transfer of resources is an outflow of land rents, and that a region’s
choice of 6; determines whether it allows a rent outflow or not. If it chooses
6; = 0, then it avoids any interregional transfer through an outflow of land
rents.

Definition. A region is called transfer-constrained if its first-order condition
with respect to 6;, (7.34), holds with strict inequality.
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Hence, if region i is transfer-constrained, then it would like to make a negative
interregional transfer but is bound by the nonnegativity constraint of 6;. The
basic reason why regions make transfers is to restrict immigration. They com-
pare the direct loss of resources from making the transfer (choosing 6; > 0)
with the gain in per-capita consumption from decreasing the regional popula-
tion size. Whether regions are transfer-constrained depends on the degree of
household mobility. To see this more directly, we insert the explicit expressions
for |A;| and | A;| into (7.34) and collect terms to achieve a first-order condition
of choosing 6; as follows:

; . 2aN;
(Fy —x)) — (Fjy — x;) — U,’ <0. (7.36)

X

If households are immobile (@ — o00) then both regions are obviously
transfer-constrained, since a positive interregional transfer only lowers regional
resources without affecting the population distribution (nor thus the capital al-
location). To see this, divide (7.36) by a and take the limit a — oo. It follows
that the first-order condition (7.34) must hold with strict inequality for both
regions. In the case of perfect household mobility (@ = 0), (7.36) can hold
for both regions simultaneously only with strict equality. Hence, no region
is transfer-constrained in equilibrium. If households are imperfectly mobile
(0 < a <« 00), then at least one region must be transfer-constrained. Suppose
that region i is not transfer-constrained, (Fy, — x;) — (F}, — x;) = 2aN;/Uj.
Thenregion j must be transfer-constrained, since its first-order condition (7.36)
becomes (Fy, — x;) — (Fyy — x;) = —2aN;/U{ < 2aN;/U!. An obvious case
where both regions are transfer-constrained is a symmetric equilibrium of iden-
tical regions, Fy, — x; = Fy, — x;. Let us summarize these results in

Proposition 7.1.  Ifhouseholds are perfectly mobile, then no region is transfer-
constrained. If households are imperfectly mobile, then at least one region
is transfer-constrained. If households are immobile, then both regions are
transfer-constrained. Whenever a region is transfer-constrained, it avoids any
outflow of land rents by choosing 6; = 0.

In the case of perfect household mobility, the migration equilibrium ensures
that all households living in the federal state attain the same utility level. Since
the migration equilibrium is taken into account by both governments, they agree
on the net interregional transfer that maximizes the common utility level of all
households. Hence, no region would like to have more resources by making a
negative interregional transfer. If households are imperfectly mobile then both
regions disagree on their desired population size, since — according to (7.2) — the
pecuniary utility levels differ in both regions, where the wedge depends on the
regional population size. Hence, if one region is not transfer-constrained then
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the other region must necessarily be constrained. We must therefore ask under
which conditions regions are transfer-constrained. If the production functions
are the same in both regions, then interregional differences can only be attrib-
uted to different land endowments. The greater the interregional differences in
land endowments and the smaller the heterogeneity of tastes for a region (the
smaller a), the more likely it is that the region with the higher land endowment
will make the transfer.

Let us now investigate the first-order conditions (7.31)—(7.34) and hence
the outcome of regional decision-making for different degrees of household
mobility.

73 Different Degrees of Household Mobility

7.3.1 Perfect Household Mobility

As demonstrated in Chapter 6, perfect interregional household mobility (@ =
0) serves as an incentive mechanism for regional governments to choose the
efficient allocation. In this case, Proposition 7.1 makes clear that no region is
transfer-constrained. Using this result to insert the necessary condition (7.34)
of strict equality into (7.31)—(7.33) and taking (7.36) for a = 0 into account,
we can state

Proposition 7.2. When households are perfectly mobile, the decentralized
Nash equilibrium is socially efficient and characterized by the following con-
ditions:

U! Ul 4
(i) Nj—2 4+ N-=L=cCl, i,j=1,2,i#],
vl Tul

(i) F =H, i=12,
(i) F. = Fl,
(iv) Fi—x;=F)—x.

In Chapter 6 we have already discussed the power of the equal utility migra-
tion equilibrium for coordinating self-interested regional behavior. Once again,
we should emphasize that an interregional transfer of resources is necessary to
achieve the efficient population distribution across regions. In other words, a
complete instrument set must include the possibility to make a transfer. This
could be, as in our case, a source-based tax on land rents when regional land
is also owned by households living in other regions, or (alternatively) a direct
interregional cash transfer such as foreign aid.
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7.3.2  Perfect Immobility of Households

If households are immobile (a — ©c0) then neither region can influence the in-
terregional labor allocation and thus neither has an incentive to make a transfer.
The regions therefore tax land rents confiscatorily, ; = 0, in order to avoid
an outflow of rents. As a — oo, the fraction (N;/U})|A;|/[(N;/U{)|A;]]
becomes zero. Using these results in the first-order conditions (7.31)—(7.33) al-
lows us to state

Proposition 7.3. Suppose households are perfectly immobile across regions.
Then the Nash equilibrium among regions is inefficient and is characterized by
the following conditions:
Ui
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Because households are immobile and regional governments are interested in
the welfare of residents only, the welfare of nonresidents is completely ig-
nored. According to condition (i), only the marginal willingness of residents
to pay is considered when providing public goods. Regions undersupply pub-
lic goods relative to the Samuelson condition when there are spillover effects.
Another consequence of this self-interested behavior is that regions try to in-
crease their interregional income share by choice of their policy instruments.
If a source-based tax on capital is available, it is levied to influence the inter-
regional allocation of capital in order to increase the regional interest income.
In this case, the provision of public factors is not used as a strategic instru-
ment and is therefore not distorted. Inserting condition (iii) into (ii) shows that
regions provide local public factors in line with the Samuelson rule. Follow-
ing (iii), the net capital exporter, E; > 0, chooses a negative capital tax rate
(subsidizes capital) in order to attract capital so as to increase the interregional
interest rate. The other region chooses a positive capital tax rate in order to
decrease the demand for capital by its firms. Since this region is a net capital
importer, it has incentives to reduce the entire demand for capital and therefore
the interest rate. This policy reduces its interest liabilities to nonresidents. Of
course, such strategic behavior distorts the interregional capital allocation.
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If regions have no capital tax available (tX = ij = () — because, for ex-
ample, the central government has taken away from the regions the responsi-
bility to levy source-based taxes on capital — then the supply of local public
factors partly takes over the task of influencing the interregional capital alloca-
tion. According to condition (ii), if a region is a net capital exporter and if the
marginal productivity of capital rises by an increase in the provision of public
factors, F, Iég > 0, then this region has incentives to oversupply local public in-
puts relative to the Samuelson rule in order to increase the net interest income
from abroad.

7.3.3  Imperfect Household Mobility

Imperfect household mobility (0 < a < o0) is the case with the broadest appli-
cability, and Proposition 7.1 states that either region 1, region 2, or both regions
must be transfer-constrained. This implies

Proposition 7.4. If households are imperfectly mobile, then the Nash equi-
librium among regions is characterized by an inefficient allocation. Only the
region that is not transfer-constrained (e.g., region i) has incentives to avoid
distortions, and it behaves according to the following conditions:

Cuu
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At least one region (e.g., region j) is transfer-constrained, and its behavior can
be described by the following rules:
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} ,. (N/UDIA;|

i j 2aN;
(viii) (Fy —x;) — (Fy —xj) — T < 0.

X

Conditions (i), (ii), and (iii) are derived by inserting (7.34) with strict equality
into (7.31)—(7.33). The behavioral rules (v)—(viii) restate conditions (7.31)—
(7.33) and (7.36), where we have used that §; = 0 in a transfer-constrained
region. Proposition 7.4 states that the decentralized Nash equilibrium is gener-
ally socially inefficient.

However, there is one important exception for which noncooperative gov-
ernment activities result in an efficient allocation even when households are im-
perfectly mobile. If there are no interregional spillover effects in the provision
of public goods (UZ"]_ = 0) and if one region (say, i) is not transfer-constrained,
Proposition 7.4 shows that there are no distortions. Local public goods and — as
can be seen by inserting (vii) into (vi) — local public factors are provided in line
with the Samuelson rule. Moreover, the region that is not transfer-constrained
can achieve its desired interregional resource distribution and therefore has no
incentive to manipulate the interregional capital allocation in order to change
the interest income from abroad. Hence, such a region chooses the efficient
interregional capital allocation by setting riK = ij (see (iii)). According to
(vii), the region (here, j) that is transfer-constrained chooses th =EFE J'FIéK'
In summary, if there are no public good spillover effects then there is no pure
efficiency reason for a central government to intervene. According to con-
dition (iv), an efficient allocation with a distribution weight of 8 = 1 for
the unconstrained region is achieved. A central government intervention can
only be justified if the center prefers a different interregional resource dis-
tribution. Hence, there is room only for a redistributive central government
intervention.

If there are public good spillover effects or if both regions are transfer-
constrained, then the allocation is inefficient. Following (v)—(viii), the single
sources of inefficiency are the same as for perfect immobility. However, the
size of the distortions is reduced since the following relation holds:

(N;/UD)|A; ]
< < l
(Ni/UDA]

(see Section 7.4.2). For instance, a transfer-constrained region takes partly into
account the marginal willingness of nonresidents to pay for providing public
goods. Even a transfer-constrained region must consider the welfare effects of
its actions on nonresidents in order to assess migration responses and so de-
rive all effects of its policy on its own residents. As in the case of immobile
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households, if transfer-constrained regions have a capital tax available then they
supply local public factors in line with the Samuelson condition. The chosen
capital tax rate is either positive or negative, depending on whether the region
is a net exporter or importer of capital. More specifically, if region i is not
transfer-constrained then it chooses tf = ¢ = E; .

The predicted behavior of regional governments has consequences for a cen-
tral government aiming at correcting inefficient regional policies. The center
must first observe whether regions make a transfer (directly or via an outflow
of land rents) before it can decide to intervene. Even if it concludes that there
is no migration-related transfer, the center must adapt its optimal intervention
scheme to the environment of household mobility. Compared to the well-known
corrective devices for the case of immobile households, the Pigouvian reme-
dies must be reduced. Regions internalize part of the externalities they cause
in their own interest.

However, before this prediction of the model can become policy advice for
existing federations, it must be tested empirically for regions that are linked by
labor mobility and that may make interregional transfers. The assertion is that
such regions have a greater trust in decentralized governmental decisions than
those other regions that rely on supranational coordination. Candidates for test-
ing are countries that give interregional aid — partly to restrict immigration, as
with the massive transfer from West Germany to East Germany, the transfers
from the EU to the former Soviet Union since its breakdown, the U.S. transfer
to Mexico during the peso crisis, and foreign aid from the industrialized world
to less developed countries.

74 Appendix

7.4.1 First-Order Conditions

The basic purpose of this appendix is to derive the first-order conditions (7.31)—
(7.34). As a first step, the migration responses must be calculated from (7.23)
and (7.24). Total differentiation of (7.23) and (7.24) yields
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Let A = A; + A; denote the 2 x 2 matrix on the left side of (A.7.1), with A;
and A; as defined in (7.35). Local stability of the locational equilibrium (7.23)
and (7.24) requires that |A| be negative. Applying Cramer’s rule to (A.7.1)

yields
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Inserting (A.7.3) and (A.7.4) into (7.26), collecting terms, and multiplying the
entire expression by N;N;/(U!UY) yields

U;', N; Ul N, .
LA 4 N =LA = C! —|A . (A.7.11)
Uiu Uil U

Dividing (A.7.11) by (N;/ U){ )|A;| yields the first-order condition (7.31).
Inserting (A.7.5) and (A.7.6) into (7.27) and collecting terms, it follows that

. U N; U}
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Multiplying the entire expression by N;N;/(U! Ul), adding the second row of
the determinant in the second line to the first row, then using the full expres-
sions from (A.7.2) in this determinant and collecting terms yields

i i N; N; Ni
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Inserting the full expression of U,’; from (A.7.2) and dividing the entire term by
(N;/ U))|A |, the first-order condition (7.32) follows.
Substituting (A.7.7) and (A.7.8) into (7.28), it follows that

Uy Ug

, | =0. A714
Uy —2a Uy ( )

U

Both expressions can be collected by adding the elements in the first row:
(NiJUDU, — Ei(Fiy + Fly)  (NjJUDUL — Ef(Fiy + F,gk)
(N;/UDUy = (N;/U{)2a (N;/UD U
(A.7.15)
Subtracting the second row from the first row, inserting the full expressions of
Ui, Uj, UL, and U}, and making use of the definitions of A; and A; from
(7.35) yields the first-order condition (7.33).

Finally, substituting (A.7.9) and (A.7.10) into (7.29), collecting terms, and
dividing the entire expression by (U!U{ /N;N;)(N;/N)R; yields the first-order
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condition (7.34). Using the explicit expressions of U}, U,{}, U, and U,’; in
(7.34), (7.36) follows.

7.4.2  Expressions of a Transfer-Constrained Region

It remains only to prove that, for a transfer-constrained region i, the expres-

sion (N;/U{)|A;]| is negative and the fraction (N;/U])|A;|/[(N;/U{)|A;|] is

positive but less than unity. Stability of the migration equilibrium requires that
[Ai| +1A;] <O. (A.7.16)

For a transfer-constrained region, the first-order condition (7.34) must hold

with strict inequality, implying
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If (A.7.16) and (A.7.17) hold then the following inequality must also hold:
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Hence, |A;| < 0. Together with (A.7.17), this yields
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which completes the proof.



CHAPTER 8

Decentralized Redistribution Policy

In addition to its allocative function, the government must redistribute income
between poor and rich households in order to ensure a fair income distribution.
Here, the question once again arises of how to delegate this function to dif-
ferent governmental levels. The prevailing view is that redistribution policy is
best administered by the central government (see Stigler 1957; Musgrave 1971;
Oates 1972; Brown and Oates 1987). According to this opinion, decentralized
redistribution policy causes some kind of adverse selection. It is argued that
regional redistribution programs (a) attract poor households from neighboring
regions by increasing their net income via transfers and (b) repel rich house-
holds, who have to pay for the program. From the viewpoint of a single region,
the marginal costs of providing additional transfer payments to poor residents
exceed the social marginal costs, since other regions benefit from the induced
migration responses by losing beneficiaries of and gaining contributors to their
welfare system. However, this is not taken into account by the region that en-
acts the program. As the analysis of Chapter 3 reveals, perfect interregional
competition for mobile households results in a policy optimum where regional
governments have no incentive to redistribute income among the owners of mo-
bile and immobile factors of production. This adverse selection problem arises
to a far less pronounced extent when the redistribution function is assigned to
the central government, since the degree of household mobility decreases with
the size of the jurisdiction.

There is another, quite different opinion on this problem. Pauly (1973) re-
jects the idea of assigning the redistribution branch of the government to the
central level. He argues that only a regional responsibility for redistribution pol-
icy can be Pareto-efficient. If rich households are altruistic and are interested in
the well-being of their poor neighbors, then only diverse regional redistribution
programs can be efficient, since regional preferences for redistribution differ
among rich households living in different regions — at least in general. Redis-
tributive payments derived from altruistic motives can be regarded as a local
public good, so the same problems arise as with a central provision of local

137
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public goods. A national responsibility for redistribution policy lacks the sen-
sitivity to different tastes for redistribution in the individual regions and would
therefore imply uniform tax—transfer programs across all regions of a federal
state. This causes efficiency losses.

However, taking a closer look, Pauly’s argument can be supported only if
individuals are immobile. To see this as clearly as possible, recall the basic
result of Chapter 6 that perfect interregional household mobility serves as an
incentive mechanism for regional governments to choose the efficient alloca-
tion. Even under these ideal circumstances, Burbidge and Myers (1994a) and
Wellisch (1996) derive that regional redistribution policies are efficient and
ensure a socially optimal degree of redistribution between rich and poor indi-
viduals if (and only if) regional preferences for redistribution are the same. If
regions have diverse preferences for redistribution then they choose different
tax—transfer policies and so distort migration decisions. These contributions re-
veal that Pauly’s argument turns to just the opposite if households are mobile.
If all households are mobile, it is especially the existence of different views
about redistribution among regions that causes distortions.

Rather than follow the studies by Burbidge and Myers (1994a) or Wellisch
(1996), in this chapter we wish to incorporate an important phenomenon of ex-
isting federations in the model: not all households are perfectly mobile across
regions. This chapter will therefore assume that there exist immobile and mo-
bile households and that regional governments redistribute income between
both groups. In contrast to Chapter 3, we now assume that regions are large,
thereby following studies by Wildasin (1991) and Wellisch and Wildasin (1995,
1996a,b). The subsequent analysis confirms the expectations about decentral-
ized redistribution policy stated at the beginning, and it shows that there are
two basic problems involved. First, regions choose different tax—transfer lev-
els when their redistributive activities are not coordinated, and this results in
migration distortions. Second, in choosing its policy, each region ignores that
the costs of redistribution programs of the other regions decrease. When a re-
gion increases the transfer payments, it attracts mobile low-income households
by increasing their net income, creating a positive externality on other regions.
Therefore, regional redistribution programs lead to a positive but suboptimally
low degree of redistribution.'

To illustrate the problems arising from regional redistribution policy and to
outline an intervention method that helps to overcome these problems, Chap-
ter 8 is divided into three sections. Section 8.1 derives the necessary conditions
of a socially optimal income distribution and an efficient population distribution
among regions, and it discusses the properties of the noncooperative Nash equi-
librium in redistribution policies between two competing regions. A corrective

' Epple and Romer (1991), Wildasin (1992, 1994a), and Wellisch and Walz (1998) arrive at similar
conclusions.
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central government intervention scheme is derived in Section 8.2. Finally, the
appendix in Section 8.3 proves some important results reported in Sections 8.1
and 8.2.

8.1 Uncoordinated Regional Redistribution Policy

8.1.1 Private Behavior

Let us again consider a federal state consisting of two regions denoted by i =
1, 2. Each region produces a homogeneous output, which is taken as numeraire
in the following analysis. The output in each region is produced using two
(types of) inputs. The first input is called the fixed factor, assumed to be im-
mobile and inelastically supplied in each region. It may represent land or other
natural resources, but it should be interpreted to include any other immobile
factors as well. The precise definition of these other factors depends on the in-
tended application, but could include immobile labor (e.g., the old, or workers
in particular skill or occupational categories). The variable L; stands for the
amount of the fixed factor. We assume that the fixed factor is owned by a rep-
resentative immobile resident, indexed by A.2

The second input is mobile labor, which refers to a class of identical work-
ers who are mobile among regions; this group is indexed by B. Each worker is
assumed to provide one unit of labor in the region of that worker’s residence.
The variable N; stands for the size of the mobile labor force in region i, con-
sisting of the exogenously given original residents plus any workers who enter
from the other region.

Regional production takes place by a linear homogeneous production func-
tion F(L;, N;). We assume competitive factor markets, so that workers living
in region i attain a wage equal to their marginal product F;,. However, gross
and net incomes may diverge because of redistributive policy conducted by the
government of region i. The government may provide a transfer to (resp., levy
a tax on) mobile workers rl.B > 0 (< 0), which must be financed by collect-
ing a tax from (granting a subsidy to) the fixed factor. Hence, the net income
of a mobile worker living in region i is equal to x? = F), + t2, while the net
income of the owner of the fixed factor amounts to xiA =F! — N,-xiB. In deriv-
ing the budget constraint of the owner of the fixed factor, the budget restriction
of the regional government has already been inserted for the tax this household
must pay. It is important to note that all members of the mobile work force in a
region not only have the same wage but also are treated identically with respect
to transfers and taxes. This assumption depicts the situation in the EU, where
the Treaty of Rome (Article 48) guarantees all EU citizens an identical treat-
ment in all member states with respect to wages, taxation, and fiscal benefits.

2 The results derived in this chapter would not change if the fixed factor were owned by many
residents, as long as they are immobile.
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It should (again) be emphasized that the fiscal variables are not restricted to
sign, and they should be interpreted very broadly. The notational treatment of
taxes and transfers as cash or cash equivalents simplifies the analysis consider-
ably but should not be taken too literally. Rather, the variable riB should stand
for the net fiscal benefit, per mobile worker, of the totality of government tax,
transfer, and expenditure policies. Public expenditures for rival public services
to mobile workers should also be included in t”. Pure cash transfers are the
most obvious and easily measured examples of government provision of rival
goods to households, but any public goods or services for which it makes sense
to construct cash equivalents will fit the model equally well.

All members of the mobile work force are assumed to be able to costlessly
migrate from one region to the other. A migration equilibrium in the federal
state requires that no worker has an incentive to move from one region to an-
other. Hence, a migration equilibrium is characterized by identical net incomes
of mobile workers,

xf=xB = x5 8.1)

with x? being the common net income level.
Moreover, total employment in the two regions must be equal to total supply
of labor:

N = N;+ N,, (8.2)

where N is the entire work force of the federal state. Substituting x? = Fy,+t/
into (8.1), conditions (8.1) and (8.2) can be used to determine the equilibrium
allocation N; of labor as a function of the redistributive transfers (tiB) in each
region. Hence, N; is implicitly given as a function of the transfer levels by the
equation

G(Ni, =l 1Py = Fi(Li. N) + 1 — F{(L;, N - N)) — tF = 0. (8.3)

Defining D = Fy,y + F, ]{}N < 0 and implicitly differentiating (8.3) yields the
following migration responses:
oN; oN; 1

=——=——=>0. 8.4)

orp ot/ D

Two general properties of the system (8.1) and (8.2) can be seen by con-
sidering (8.4). First, a higher level of transfers toward workers in one region
increases its equilibrium labor force and reduces that of the other region. Sec-
ond, the equilibrium allocation of labor, factor prices, or welfare depends only
on the difference between the level of transfers to mobile workers, rl.B — r/.B,
and not on each of them separately.

Given any redistributive policies (t/?) for both regions, the equilibrium labor
allocation, equilibrium factor prices, and net incomes are determined. Then,

we can define the functions
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xfP (@l o) = Fy(Li, Niltf =P + 7, (8.5)

xr @l oy = Fi(Ly, Nilt? = 1) = Ni(eP — e Fy (Li, Niltf — 1)
— Ni(zf — th)tiB. (8.6)

Let us assume that each region determines its redistributive policy by max-
imizing a social welfare function defined over the net income of its immobile
factor owner and the net income of a representative native worker, W' (x iA, X iB ),
and let us define

MRS, = awi [ aw!
T BxiB 8xiA

as the marginal social rate of substitution between the consumption of workers
and the immobile factor owner in region i.> Both x/* and x? are normal goods
in the preference structure Wi. The social welfare function in one region may
differ from that in the other, so that the model is quite general with respect to
preferences for redistribution.

Note that there is another common interpretation of each region’s redistri-
bution policy. One might interpret the welfare function W' as a form of an
interdependent utility function whereby redistribution follows from altruistic
motives between donors and recipients (see Hochman and Rodgers 1969; Pauly
1973; Orr 1976). For instance, it is possible to assume that the immobile factor
owner derives utility both from own consumption and from that of workers, as
reflected by the utility function Wi(x*, x?), and that this household chooses
the transfer payments to workers 7 in order to maximize this function.

8.1.2  Socially Optimal Allocation

Before detailing the behavior of regional governments in a noncooperative equi-
librium, it is instructive to recall the condition of the efficient labor allocation
across regions and to derive the necessary condition of a socially optimal in-
come distribution.* Since mobile workers derive utility only by consuming
private goods and migrate until xf = x2, the first-order condition of the effi-

cient population distribution set out in Chapter 2, (2.10), reduces to
3 Note that the welfare function does not depend on the number of mobile workers (native work-
ers plus immigrants from the other region) directly. If this were the case then the analysis would
change, making immigration more desirable. However, it is always problematic to define social
welfare with changing population sizes, whether the change is due to natural increase (Nerlove,
Razin, and Sadka 1985) or migration (Gordon 1983; Cukierman, Hercowitz, and Pines 1994;
Mansoorian and Myers 1997). The analysis would not change if the number of native workers
entered the welfare function, since that number is exogenously given.

The first-order conditions (8.7) and (8.8) follow from maximizing the social welfare function
W, xB) + W2(x4, x®) by choosing x{', x4', x5, and N, subject to the resource constraint
FYLi,Ny) + F*(Ly, N — Ny) —x{* — x4 — NxB =0.
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Fi=F2. (8.7)

Hence, the efficient locational pattern requires identical marginal products of
labor. This means that the transfers chosen by both regions must be identical
in order to avoid migration distortions in a free migration equilibrium.

Since the net income of mobile workers is identical and enters the welfare
functions in both regions, a socially optimal redistribution policy must satisfy
the Samuelson condition

MRS, + MRS, = N. (8.8)

The social benefit of increasing the net income of mobile workers by one unit
on the left side must be equal to the social costs on the right side. Since all
mobile workers receive the same net income, social costs are equal to the en-
tire number of mobile workers living in the federal state. For later reference,
it is important to note that the condition of a socially optimal income distri-
bution reduces to MRS; = N/2 for each region if both regions are perfectly
symmetric.

8.1.3  Regional Government Policy

Let us now turn to decentralized redistribution policies in both regions. Re-
gions choose their redistributive measures noncooperatively and find a Nash
equilibrium in the levels of per-worker transfers (7). Nash behavior implies
that region i chooses its transfer variable 7/ in order to

maximize Wi(x#, x%) (8.9

subject to (8.5), (8.6), and the assumption that region j does not change er in
response. Defining dju; = MRS; dx? + dx* as the change in social welfare
in region i measured in terms of real income of the fixed factor (the equivalent
variation), the first-order condition of this problem is

dpLi N, i > B N, i

—— = (MRS; — N,~)<1 +Fiy—|—-tF— =0. (8.10)

dt? atp "otk

Inserting the migration response dN;/dt? derived in (8.4) into (8.10), collect-
ing terms, and multiplying by D yields
B
MRS, =N, — ——, i,j=12,i#]. (8.11)
Fuy
In the Nash equilibrium, (8.11) holds simultaneously for both regions. The

left side reflects the benefit of increasing the net income of mobile workers liv-
ing in the region by one unit. The regional government balances this marginal
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benefit with the marginal costs of redistribution; from its viewpoint, marginal
costs are composed of two elements. Note that —1/F},, reflects the change in
net migration from region j to region i resulting from an increase in the net in-
come of workers living in i. Then, the right side of (8.11) shows that marginal
costs are equal to the number of workers N; plus the costs of extending the ben-
efits 7 to those additional workers attracted to region i as real income there
rises, —1/Fy,y. The equilibrium transfer levels (z) are implicitly determined
by both first-order conditions.

The first problem of decentralized redistribution policy can be identified
by inspection of (8.11). If regions differ, there is no mechanism ensuring an
equalization of transfer levels chosen by the regions in a noncooperative Nash
equilibrium. However, this would be necessary to avoid migration distortions.
Our first result is thus

Proposition 8.1. Suppose that regional governments redistribute income
among immobile and mobile residents. Then, uncoordinated regional redistri-
bution policies result in migration distortions because regions choose different
tax—transfer levels for mobile individuals.

The second problem of regional redistribution policy is too low a level of re-
distribution. In order to isolate this problem from other motives for strategic
regional behavior, let us assume (as in Chapter 4) that both regions are identi-
cal. Using this assumption, regions have no incentives to use their tax—transfer
policy to manipulate the interregional resource distribution. In a symmetric
equilibrium they are aware that they cannot increase their income by a strate-
gic choice of t. Hence, symmetry allows us to concentrate on the problem
of whether decentralization of the redistributive branch itself leads to a sub-
optimally low degree of redistribution. With symmetric regions, the first-order
condition (8.11) becomes

N F L,
MRS, = — — ——, i,j=1,2,i#]. (8.12)
2 Fyy

Comparing (8.12) with the first-order condition of a social optimum (8.8), it
becomes clear that the degree of redistribution is suboptimally low in a nonco-
operative equilibrium. Social costs of redistribution in each region are equal to
N/2. However, each region conjectures that the costs exceed N/2, since it an-
ticipates that an increase in 7/ attracts mobile workers from the other region.
But in equilibrium both regions choose the same transfer level and the inter-
regional labor allocation is, in effect, independent of the common level of /2.
Since each region conjectures too high costs of redistributing income toward
the mobile population in a decentralized equilibrium, there are no incentives
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Figure 8.1. Regional income redistribution.

to choose the socially optimal tax—transfer policy. This argument holds in a
similar way when mobile households are net contributors to the redistribution
program rather than net beneficiaries, 7 < 0 for i = 1, 2. By increasing the
tax on mobile residents in order to finance transfers to the immobile population,
each region conjectures that mobile taxpayers will leave the region in order to
reduce their tax burden. This makes the redistribution program rather costly
from the region’s viewpoint.

The problem of a suboptimally low level of redistribution can be illustrated
very instructively with the help of Figure 8.1, which concentrates on the case
where mobile households are recipients of the welfare program. The figure
depicts the situation in one of the two symmetric regions and ignores region-
specific indices. The line ab is the locus of all possible net income distributions
between the fixed factor and a representative mobile worker in equilibrium.
Line ab could be called the social distribution possibility curve. Since both
regions choose the same transfer level, ab has a constant slope of —N/2, iden-
tical to the social costs of increasing the net income level of mobile workers by
one unit. The socially optimal degree of redistribution must be located on ab;
it is depicted by O, where an indifference curve of the preference structure W
(i.e., Wp) is tangent to ab. From the region’s viewpoint, however, the situation
is different. It conjectures higher costs of redistribution due to the expected
inflow of workers from the neighboring region. Hence, the region’s cost line
of redistribution is depicted by a’b’, which is steeper than ab. The curve a’b’
may be referred to as the regional distribution possibility curve. The region
chooses the income distribution where an indifference curve of W (i.e., Wg) is
tangent to a’b’. Since ab depicts all possible income distributions in equilib-
rium, the regional distribution optimum must also be located on ab. Hence, the
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regional income distribution resulting from uncoordinated redistribution pol-

icy is achieved in E where a’b’ intersects with ab. The equilibrium point E

indicates that the net income of workers is suboptimally low — as is the level of

welfare — since Wy intersects with ab in E. A coordinated increase in 72 would

increase social welfare, since it reflects a move from E toward O along ab.
These results can be summarized in

Proposition 8.2. Suppose that regions are identical. Then, uncoordinated
regional redistribution policy results in a suboptimally low degree of redistri-
bution between mobile and immobile residents. A coordinated increase in the
redistributive tax—transfer levels in all regions would increase social welfare.

In Section 4.1 we attributed the underprovision of local public goods caused
by interregional tax competition to the existence of fiscal externalities (in the
case of identical regions). Here, too, we can explain the suboptimality of re-
gional redistribution policy by fiscal external effects that a region imposes on
its neighbor. If a region increases its transfers to mobile residents then it at-
tracts mobile recipients of that program, given the redistribution policy in the
other region. As the neighboring region loses beneficiaries of the welfare pro-
gram, the costs of its transfer program decrease. Since the acting region ignores
this effect when choosing its transfer level, it creates a positive externality.

To see this, let us derive the effect of an increase in riB on region j’s welfare
(see Section 8.3.1):

B
% — _5 (8.13)
dt} Fiy '

Because F ,i, v < 0, an increase in 7 generates a positive external effect on re-
gion j whenever it chooses a positive transfer, er > (. Equation (8.13) also
demonstrates that the external effect is a pure fiscal externality. If it were op-
timal for region j not to redistribute at all — that is, to decide for er = 0in
equilibrium — then there would be no external effect. However, when regions
decide to redistribute in favor of the mobile work force, there is a positive ex-
ternal effect that is ignored by region i. From a social point of view, region i
thus conjectures too high costs of redistributing income toward mobile workers
and therefore chooses too low a transfer level.

In contrast to Section 4.1, the expression “fiscal externalities” now relates
to the regional welfare functions and not to individual utility, except for the
case in which W' is interpreted as the altruistic utility function of the immobile
resident. Moreover, if Wi is interpreted as a regional welfare function and if re-
gions are identical so that there are no migration distortions, then the allocation
is efficient. A central government intervention to stimulate regional redistri-
bution efforts would not be a Pareto improvement, since immobile residents



146 Decentralized Redistribution Policy

become worse off. This should be kept in mind when considering a corrective
central government policy, to which we now turn.

8.2 Internalizing Fiscal Externalities

8.2.1 Central Government Intervention

The analysis of Section 8.1 has shown that decentralized redistribution policy
causes two problems. First, since regions generally differ, they choose different
tax—transfer levels and so cause migration distortions. Second, since regions
ignore the positive external effects of their redistribution programs on other re-
gions, they decide for a suboptimally low degree of redistribution.

There are several ways for a central government to overcome these problems.
The most immediate method is to take on the responsibility for redistribution
policy in the federal state. By choosing an economywide tax—transfer level for
the mobile population, the central government could avoid migration distor-
tions. Because it takes into account the welfare in all regions, there would be
no external effects of redistribution programs either, leading to a socially opti-
mal degree of redistribution. A more indirect way for the central government
is to accept the regions’ basic redistribution policy but to correct regional be-
havior by developing a system of interregional grants in the spirit of Pigouvian
corrective subsidies. This indirect method seems to be more appropriate in the
EU case, since one can hardly imagine that member states would be willing to
give up their responsibility for redistribution issues to a supranational institu-
tion. The following analysis concentrates on such a grant system, starting from
the insight that regional redistribution policies create externalities.

Suppose that the central government collects taxes from each of the two
regions and uses the proceeds to implement a system of matching grants that fi-
nance some fraction s; of each region i’s expenditures on redistributive transfers
to workers. Let 7; denote the lump-sum tax imposed by the center on region i.
Without loss of generality, it may be assumed that this tax falls entirely on the
income of the immobile factor owner.> The policy of the central government
must satisfy the constraint

> stiN =) T (8.14)

i=1,2 i=1,2
the net income accruing to the immobile factor owner in region i is given by

5 More directly, the center collects taxes (7;) from regional governments — as, for example, the
VAT-financed contributions by EU member states to EU expenditure programs like the European
Regional Development Fund, the European Social Fund, and the Common Agricultural Fund.
‘We have substituted the regional government constraints for the taxes levied by regions on im-
mobile residents into the budget restriction of this household group, so (8.15) follows, too.
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)le4 = Fi — N,FX[ — (1 — S,')Nil'iB — T, (815)

Condition (8.15) reflects the fiscal contribution of immobile factor owners to
the central government, as well as the fiscal relief that they obtain from grants
received by their regional governments.

How do central government grants and taxes affect the level of redistribution
chosen by each jurisdiction? There are several possible modeling approaches,
but it is traditional to assume that individual regions take central government
policies as parametrically given. Thus, as in Section 4.1.3, the center acts as a
Stackelberg leader. Matching grants lower the relative price of redistributive
expenditures — as well as easing the fiscal burdens of recipient governments —
while taxes paid to the center lower each region’s net income. Following this
traditional approach, each region i chooses 72, subject to (8.5) and (8.15), to
maximize social welfare, taking the other region’s redistributive transfer level
(as well as central government variables) as given. This yields the first-order
condition

(1 —S,')‘L'I-B DS,'N,'

J 7
Fyy Fyy

MRS; = N; — , Lj=1L2,0i#] (8.16)

(see Section 8.3.1 for a derivation). This is clearly a generalization of (8.11).

In order to derive how the central government must choose its policy instru-
ments so as to achieve a social optimum, it is important to be aware that each
region i now creates two kinds of external effects when choosing 7 2. The first
one is the fiscal externality on the other region, which we emphasized in the
previous section. In the presence of a corrective matching grant scheme, this
external effect becomes

dy, _ (A=spT¥  Fyysh,
def Fyy Fyy

(8.17)

This is still a fiscal externality since in the absence of any central government
correction, s; = 0, it would vanish if it were optimal for region j to choose
er = 0. However, in the presence of central government intervention, the
external effect a region creates is not restricted to (8.17). Since each region in-
fluences the interregional labor allocation by choosing its transfer, it affects the
budget of the central government. This changes the necessary taxes the center
must collect in order to balance its budget, taxes that must be paid by the im-
mobile factor owners in both regions. However, each region takes 7; (i =1, 2)
as given when choosing the redistributive transfer and thereby creates a second

external effect. Region i influences the central government’s budget by

AT _ oy g

dt?

oN; oN;
B ! B J
i a‘E_B +Sj‘L'j 8'[_6’ (818)
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and it causes external effects equal to the sum of (8.17) and (8.18). If the cen-
tral government’s objective is to achieve a social optimum, then it must choose
the matching grant rates (s;) so as to internalize the external effects caused by
uncoordinated regional redistribution policy. In other words, it must choose s;
and s, in order to solve the two-equation system

% _ d(Zk Tk)

AT Sl 8.19
driB d‘L’iB ( )
du; d T,

i _ M —o. (8.20)
drj drj

where (8.17) and (8.18) must be inserted.

8.2.2  Corrected Equilibrium

We now define a corrected Nash equilibrium in redistributive transfers as a vec-
tor (s;) of matching grants and a vector (tiB) of transfers such that du; /driB =
0 fori =1, 2 and (8.19) and (8.20) hold. Section 8.3.2 shows that such a cor-
rected equilibrium is characterized by the following conditions:

P =15, (8.21)
MRS, + MRS, = N. (8.22)

According to (8.21), regions have incentives to choose the same transfer
level and thus avoid any migration distortions. The intuition behind this result
is straightforward. If the transfer levels differ across regions then there are pure
fiscal reasons to migrate, and this distorts the interregional allocation of mobile
labor. Any given degree of redistribution can be achieved with less cost simply
by subsidizing redistribution more heavily in regions with small redistributive
transfers. Furthermore, the efficiently achieved degree of redistribution is, fol-
lowing (8.22), the socially optimal one. These results allow us to state

Proposition 8.3. If the central government internalizes all external effects
of regional redistributive policies by an appropriate matching grant scheme,
then it can achieve the optimal allocation including the socially optimal income
distribution.

Note that the central government ensures (8.21) and (8.22) by choosing the
matching grant rates (s;) alone. Since it needs only one tax for budget-clearing
reasons, the central government has a degree of freedom in choosing 7;. This
can be used by the center to achieve the optimal interregional resource dis-
tribution, requiring equalization of the marginal social benefit of expanding
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the consumption of the immobile factor owners across regions, W '!/dx! =
dW?/0x4', as a complete solution to the problem outlined in footnote 5.

A final question concerns the determination of the subsidy level chosen by
the central government. In general, matching grant rates must vary across re-
gions so that regional governments will be induced to equalize their transfer
levels. In the special case discussed in the second part of Section 8.1, where
regions are identical, it can be shown (see Section 8.3.2) that the identical
matching grant rates become

1

S =——
1-— NFNN/'EB

(8.23)
(indices omitted); that is, s is positive and less than unity. Because regions de-
cide for suboptimally low redistributive transfers in a noncooperative equilib-
rium, the central government must decrease the regional price of redistributive
expenditures in order to induce regions to choose the socially optimal degree of
income distribution. In terms of Figure 8.1, by choosing the positive matching
grant rate set out in (8.23), the central government provides regional govern-
ments with the correct incentives to implement a transfer that results in the
income distribution characterized by point 0.6

8.3 Appendix

8.3.1  Derivation of Welfare Effects

The purpose of this section is to derive the fiscal externality (8.13) and the
first-order condition (8.16). Differentiating W/ with respect to 7 and using
the definition of du; yields

aN;

atl’

du; ;
“EF = (MRS} = N) Fiy — )

L

(A.8.1)

Inserting the first-order condition (8.11) of region j and the migration response
derived in (8.4) into (A.8.1) and then collecting terms gives (8.13). Solving the
problem (8.9) when the central government implements a corrective matching
grant scheme (x7! is given by (8.15)) yields

du; i ONi
TF = (MRS; — N1+ FNNW

oON;
— (=5 ‘L’l»BaT—B—FS,'Ni =0. (A.8.2)

6 Note that, owing to symmetry of both regions in Figure 8.1, central government intervention has
no income effect on any region.
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Inserting the migration response (8.4) into (A.8.2), collecting terms, and mul-
tiplying the entire expression by D yields the first-order condition (8.16).

8.3.2 Central Government Intervention

The basic objectives of this section are (a) to prove that the central government
ensures (8.21) and (8.22) by designing a matching grant scheme that internal-
izes redistribution externalities and (b) to derive the socially optimal matching
grant rate in the case of identical regions.

Inserting the expressions on the right side of (8.17) and (8.18) into condition
(8.19) yields

(A —spef Fj IN; dN;
- NN N, — 5P 50F sjerar—gzo. (A8.3)

i i
FNN FNN i i

Substituting the migration responses derived in (8.4) into (A.8.3) and collect-
ing terms gives

‘L’B A B
oF = SJF;N< . N) +siFy (% - N,«). (A.8.4)

Condition (A.8.4) holds in a corrected equilibrium. Since the right side of
(A.8.4) is independent of the region causing the externality and therefore holds
for both regions, we have

B =1b, (A.8.5)

that is, condition (8.21).
Next, substituting
s (MRS, — N Fly — (1= 5510
diB i) E'NN =S ot?

1

and the right side of (8.18) into (8.19), it follows that
J B 8Nj
[(MRS; = N Fyy = (1 = 5)5f 12—

oN; oN;
— N,'Si —Sl‘T-B ! B J

Adding now (A.8.2) and (A.8.6), inserting the migration responses, collecting
terms, and multiplying by D/Fy,, yields

MRS, + MRS, = N, (A.8.7)
or condition (8.22).
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To derive the optimal matching grant rate in the case of identical regions,
we use the symmetry property in (8.17). After dropping all indices, we achieve
du; (1 —s)th N

_ _ A.838
d‘L’iB FNN s 2 ( )

Moreover, from (8.18) it follows that

d(Zk Tk) _ N

1

Inserting both (A.8.8) and (A.8.9) into (8.19) and solving for s yields (8.23),
as was to be proved.



CHAPTER 9

Decentralization and
Intergenerational Problems

This chapter studies whether a decentralization of certain government functions
can better protect the interests of future generations than a central responsibil-
ity. It concentrates on two areas of government activities — environmental and
public debt policies. According to orthodox neoclassical reasoning, public debt
policies and the control over long-lived pollutants are related by the joint prob-
lem of intergenerational externalities. Currently living generations extend their
consumption at the expense of their descendants, since they tend to ignore the
costs which their descendants must bear without being asked to do so. Long-
lived pollutants and debt differ only in that the former results in technological
externalities and the latter in fiscal externalities.! However, owing to this dif-
ference, each issue must be treated analytically as a separate problem.

An implicit and rarely recognized assumption of the externality problem is
that future generations cannot escape the undue burden: they cannot emigrate
because the economy is assumed to be closed. The purpose of this chapter is
instead to allow for migration and to analyze the externality problem from the
perspective of regional economics. Emissions will only harm the local environ-
ment and debt will always refer to the local jurisdiction. Regions are small and
households are perfectly mobile. Households live for two periods. They are
mobile when young and stick to their locational choice when old.> The basic
question then arises: Do regional authorities have any incentive to internalize
intergenerational externalities caused by the emission of long-lived pollutants
and by local public debt? In other words, are regional governments better qual-
ified to take the interests of future generations into account than their national

counterpart?

1" One of the most prominent critics of the orthodox neoclassical view of public debt is Barro (1974).

That people make bequests is interpreted by him as evidence for operative altruism. Altruistic

parents anticipate that public debt simply results in shifting tax payments to their children; par-

ents will find it optimal to neutralize any income effect by increasing bequests.

2 Empirical studies by Topel (1986) and LaLonde and Topel (1991) confirm the view that the degree
of household mobility is age-dependent. Old households are less mobile than young households.

152
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For the case of local public debt, this question has been analyzed by Daly
(1969) and Oates (1972). The basic message of their analysis is that local public
debt policies leave the net wealth of local property owners unchanged. A cur-
rent reduction in tax payments for local property owners that is accompanied
by an increase in future taxes (so as to balance the intertemporal budget con-
straint of the local government) causes emigration of households who would
otherwise live in future periods in the region.* Emigration reduces future rents
of local property, and the present value of local property declines by an amount
that leaves the net wealth of property owners unchanged — although their tax
payments decrease. The same result is derived by Buiter (1989) and by Bailey
(1993). They assume that taxes are levied on immobile factors such as land
and demonstrate that any intertemporal change in the time pattern of these
taxes leaves the property value of the taxed immobile factors unchanged. In
the Buiter—Bailey world, it is the arbitrage behavior of investors that leaves the
property value unchanged; in the Daly—Oates approach, it is the perfect inter-
regional mobility of households that ensures the neutrality of any intertemporal
shifts in local taxes. Daly (1969, p. 48) claims that this result applies to all kinds
of local taxes: “The critical factor is not the type of the tax but the basis on
which a person is ruled liable for the tax. So long as this basis is the individ-
ual’s residence in the particular community then the burden will not be shifted
to future generations.”

If this view were true then one could derive an important implication for the
problem of harmonizing public debt and pension policies in the EU. Given that
regional authorities take the interests of local property owners into account, this
view would imply that they had no incentive to engage in intergenerational redis-
tribution by issuing public debt or financing pensions with a pay-as-you-go sys-
tem. Consequently, they would not need to levy residence-based taxes to service
the debt (resp., to enforce residence-based contributions to the pension scheme)
that distort locational choices of mobile households — the basic efficiency prob-
lem of uncoordinated public debt policies (pension policies) in a federal state.

One basic purpose of this chapter is to show that this neutrality result does not
hold if local taxes are residence-based taxes on mobile individuals. Contrary
to the intuition developed by Daly and Oates, debt finance has income effects —
at least in general. Local debt must be serviced by taxes that distort locational
choices of mobile households. Because of this distortion, a change in the in-
tertemporal time pattern of local taxes creates income effects. The neutrality
thesis only holds in a weak form. If no debt is accumulated that must be ser-
viced by distortionary taxes, then a marginal increase in local public debt leaves
the net wealth of local property owners unchanged. In summary, the neutrality

3 The possibility of tax-driven emigration was already seen by Ricardo (1817) and was emphasized
in Tiebout’s (1956) seminal paper on local public goods.
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thesis of Daly and Oates generally holds only if local taxes are source-based
taxes on immobile factors such as land.* This result implies that, even under
ideal conditions of perfect interregional competition for mobile households, re-
gions may have incentives to issue local public debt, making it necessary to tax
mobile households to service the public debt. Since these taxes differ among
regions, there are pure fiscal reasons to relocate. The resulting migration dis-
tortions provide a strong efficiency argument for harmonization of public debt
policies in the EU: under all other, less than ideal conditions, different regional
debt policies (accompanied by different residence-based taxes) become even
more likely.

The result that local public debt is not neutral if nonmarginal residence-based
taxes on mobile households are used to service the debt is reminiscent of con-
clusions derived in the “endogenous fertility” literature. Wildasin (1990) and
Lapan and Enders (1990) show that, although parents are assumed to be altru-
istic toward their children in the Barro (1974) sense, public debt is not neutral
insofar as head taxes on children (levied to service the accumulated debt) dis-
tort fertility decisions.

We cannot derive that regional governments have sufficient incentives to
avoid public debt and thus the imposition of distortionary residence-based taxes
on mobile households, but the results for local control of long-lived pollutants
are more optimistic. If the regional environmental agency controls pollution by
means of a regulatory approach, then it does not generate revenues that must
be distributed among mobile residents. Contrary to the case of local public
debt, migration decisions of households are therefore not distorted. Moreover,
if the environmental agency maximizes the utility of old households living in
the region, and if the implicit rent of immobile factors such as land and waste
emissions are appropriated by residents living in the region, then the environ-
mental agency has incentives to fully internalize all intergenerational external-
ities caused by long-lived pollutants. Increased pollution causes emigration of
individuals in future periods and reveals the marginal willingness to pay of mo-
bile households for avoiding current pollution. Emigration thus reduces the
future land rents and therefore the current asset value of land. Since the envi-
ronmental agency takes changes in the current value of local land into account
when choosing its optimal emission level, it is forced to internalize all welfare
effects on future mobile households.

Note that this internalization of intergenerational pollution externalities is
not the result of any altruism toward future generations; rather, it is the mobility
of households that forces regional authorities to take the effects of long-lived
pollutants into account when making current decisions. Since the mobility of

4 The immobile factor of land can be used for housing as in Wildasin (1987) or in Brueckner and
Yoo (1991), and the source-based tax may be interpreted as a property tax on residential property.
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households tends to be higher in smaller regions, regional governments may be
better qualified than the national government to control long-lived local pollu-
tants like hazardous and toxic waste. However, the important assumption for
this result to hold is that pollution externalities must be local. Interregional
spillovers must be excluded so that descendant generations have a chance to
escape.’

In deriving the basic results, this chapter follows Wellisch and Richter (1995)
and is organized as follows.® Section 9.1 introduces the model, which incorpo-
rates endogenous household mobility and pollution externalities into a standard
overlapping generations framework. We then derive the first-order conditions
of an efficient allocation. Section 9.2 examines regional environmental policy
under conditions of perfect interregional competition. It shows that decen-
tralized environmental decisions internalize all intergenerational externalities,
provided (a) that the implicit rent of immobile factors (such as pollution) is
fully appropriated by households living inside the region and (b) that locational
choices of mobile households are not distorted. In Section 9.3, the model will
be changed slightly by ignoring pollution externalities and introducing local
public debt into the analysis. This section demonstrates that changes in public
debt are not neutral if nonmarginal residence-based taxes are imposed to ser-
vice the debt. Finally, Section 9.4 proves some important results reported in
Sections 9.2 and 9.3.

9.1 Efficient Allocation

9.1.1 The Model

We set forth a model that combines the notion of perfect household mobility
with a standard overlapping generations structure. Households live for two pe-
riods. The members of generation ¢ are young in period ¢ and old in period
t + 1, choosing their region of residence i = 1, ..., I when young and sticking
to their choice when old. Generation ¢ consists of N, = 3", N/ identical mem-
bers, where N/ is the number of individuals living in region i. The exogenously
given cohort size N, and the regional population size N, are treated as real
numbers, as in the preceding chapters. Young individuals inelastically supply

3 Chapter 6 emphasized that perfect interregional household mobility provides an incentive mech-

anism for regional governments to internalize all interregional spillover effects. Whether perfect
mobility is also an incentive mechanism for local authorities to internalize intergenerational ex-
ternalities when local pollution crosses regional boundaries remains an unsolved problem.

For a similar analysis of local government policy in an overlapping generations framework, see
Oates and Schwab (1996). Schweizer (1996), Wildasin and Wilson (1996), and Brueckner (1997)
are other recent studies investigating economies with local public goods in overlapping genera-
tions models.
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one unit of labor in the region of their residence. Hence, Nf denotes local labor
supply as well. Each region produces a private numeraire good by the produc-
tion function F'/(L’, N}, e!), where output increases in land L', labor N/, and
emissions e/ . The regional endowment with land is assumed to be independent
of time. There may be additional factors, such as mobile capital, that are not
made explicit in the notation. Emissions affect the local state of pollution a!
according to

al=(1—-a)al_ +e. 9.1

Hence, there is a geometric decay, and « denotes the decay rate. Note also
that there are no spillovers; that is, e/ has no impact on a; for j # i. Members
of generation ¢ living in region i are characterized by the utility function U’ =
U "(x}, ¥}y, al,al,), where x| stands for their consumption when young and
/4, for their consumption when old. Households suffer from pollution in the
sense that the marginal utility U/ = aU"/ aq;' 4 G =01is negative with
respect to the state of pollution in their youth a; and in their old age a, . Need-
less to say, U!' = 8U"/dx] and U}’ = dU"/dy/,, are positive, and all standard
assumptions ensuring second-order conditions are assumed to hold in deriving
the efficient allocation.

9.1.2 First-Order Conditions

When characterizing an efficient allocation, we take a central planner’s perspec-
tive in period ¢ = 1. At that time, x{, af,, and N are predetermined, implying
that households which are currently old are immobile in contrast to young and
unborn individuals. To derive an efficient allocation, the planner would have to

maximize U%x}, y{,a}, aj) 9.2)

7 subject to

: ioio g0 Ll i
n (xla y,, a{a et’ N{ )fZl,izl

Uxgs visagoap) =iy, i=2,....1, ©-3)
U'xlyialal ) =i, 121 i=1...1, .4
al=(—ayal_+e, 1=1,i=1..,1, ©-5)

(mo): D _IF'(L N/ e}y = Njx} = N/_y/1=0, t=1.  (9.6)
(A): Ny—=Y N/ =0, t>1. (9.7)

The variables 1, und A, denote Lagrange multipliers, where only those used in
the following analysis are made explicit. Condition (9.3) is a utility constraint
of the old immobile households living in regions i # 1. Similarly, condition
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(9.4) requires that the utility of young and unborn individuals must reach a
predetermined level. Once again, the implicit assumption is that the planner
is unable to discriminate mobile households by their region of residence. In-
dividuals would respond by migrating if the planner tried to ignore the equal
utility constraint. Condition (9.5) simply restates (9.1), while (9.6) is the federal
state’s feasibility constraint of the private good in period ¢. Aggregate output
>, F' must cover aggregate consumption in period #. Condition (9.7) finally
requires that all households must locate somewhere in the economy. Solving
this system by standard Lagrangean techniques yields three first-order condi-
tions(i=1,...,1;t>1):

Uti
l]y[i _ M/i+1’ 9.8)
v t
ti
) o A
ti i y it
Fy —x; U Vig1 = E, 9.9
i (=D
sio 0y U
= t U;i t—lU}Et—l)l
, Ul : _
= = (=) 0 = HY, (9.10)

X

with subindexes on F' again denoting marginal products, F,/' = 9F'"/de! and
Fii = dF'/3N/}. Condition (9.8) describes consumption efficiency, requiring
that the marginal rate of intertemporal substitution must be equal for all mem-
bers of a generation. Condition (9.9) characterizes locational efficiency. Mobile
households are efficiently distributed across regions if the net social benefit of
adding one further household to region i is interregionally equalized. The net
social benefit is obtained by subtracting the household’s value of consumption
in i from its marginal product. Finally, condition (9.10) characterizes the effi-
cient level of local pollution a! . Pollution efficiency requires that the Samuelson
expression S’ equal the Hotelling expression H''. Whereas S’/ measures the
local sum of the marginal willingness to pay for a marginal reduction of pollu-
tion, H'"' measures the marginal costs of reducing pollution. For fixed states of
pollution a! (s # t), a marginal decrease of a’ requires a concurrent decrease
del = dal and a delayed increase de},, = —(1 — a)da! of emissions. Hence
H' is the net present value of the resulting output variations. The fraction
of today’s emissions that is not absorbed by the environment’s self-cleaning
mechanism (i.e., the decay rate) rivals tomorrow’s emissions. Note that, be-
cause condition (9.10) holds for all periods, F, D represents the marginal
willingness to pay of all future generations affected by the change in emission
allowances in period ?.
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9.2 Decentralized Environmental Policy

In order to avoid problems caused by strategic interactions among regions, we
assume conditions of perfect competition throughout the economy. This im-
plies that regions are small. As a consequence of this assumption, it is possible
to concentrate on a representative region in order to analyze the efficiency prop-
erties of decentralized environmental policy, so we may drop the regional index
i from the notation. Local emissions are controlled by a local environmental
agency, and the question arises of whether the local authority has any incentive
to internalize intergenerational externalities generated by local emissions. Be-
fore describing the behavior of the local environmental authority, let us turn to
decentralized decisions of households and firms.

9.2.1 Private Behavior

Young households have to make two kinds of decisions. Within their region of
residence, they must divide their wage income w, between current and future
consumption so as to maximize their utility. Let » denote the interregional in-
terest rate, which (for expository ease) is assumed to be constant over time.’
Households take w; and r as given. Then, a young household’s indirect utility
function is given by

Viwy, r,a;, ap) = max U'(X;, yig1, @, Gr41) 9.11)

in x, and y,4, subject to

Yet1
= w;. 9.12
X+ 1+r Wy ( )

The optimal choice of the intertemporal consumption pattern and the properties
of the indirect utility function imply that

Uyt ! d V}t th i =0,1 9.13
U;_l+r an V—Ut)—@(]—,), (9.13)
where
av! av!
V= and V! =—.
J 3a,+j 8w!

The second household decision concerns the locational choice. Only young
households are mobile, and they will reside in the region under consideration

7 Notice again that we have suppressed the mobile factor capital in the production function only
for notational convenience. However, r can be interpreted as the return to this suppressed factor.
If one additionally assumes that capital is internationally mobile, and that the considered federal
state is a price taker in the international capital market, then it makes sense to assume that r is
time-independent.
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if they attain their reservation utility #,. Hence, the migration equilibrium can
be characterized by

Vi(w,,r,a;,a,41) =u, fort>1. (9.14)

We further assume (as in Chapter 7) that production decisions are made by
land owners. Hence, they are not only owners of the production factor land but
also are entrepreneurs. However, they need only choose the number of work-
ers employed since it will be assumed that the environmental agency controls
the number of permissible local emissions by using a regulatory approach. Let
us suppose that land owners maximize the surplus,

R, = F' — N, (9.15)

and that they take r and w, as given when choosing N;. Hence, they choose N,
so as to satisfy

Fl = w,. (9.16)

Note that the implicit factor reward for emissions is left to land owners because
firms do not have to pay for their emissions. Therefore, the income of local
land owners includes not only the direct factor reward for land but also the im-
plicit rent to local waste emissions. Hence, R, simply stands for the local rent
in the following analysis.

Young households of generation # — 1 must save in order to finance their
old-age consumption, and they can invest their savings in one of two ways:
they can either buy assets in the capital market carrying the interest rate r, or
they can acquire property rights in land. When they buy a plot of land in region
i, they acquire a claim on the following period’s rent R; and on the resale value
of the plot ¢g,. By arbitrage, both investment possibilities must have the same
return. Hence, rents and resale values are connected via the arbitrage condition

Riy1+ g1 = R;
= = . 9.17
4 1 “+r Z (] + r)s—t ( )

s>t

Taking both investment possibilities into account, the budget constraint of
a representative old household living in the region reads as

e (R + ¢+ Y., (9.18)

N
where ¥, is the household’s capital income and § is the share of property claims
on local land that is held by old households living in the region. (It is simply a
matter of notational convenience that § is carrying no index ¢.) Local rents are
fully appropriated by the region if § = 1. The case of incomplete rent appro-
priation is characterized by 0 < § < 1 and is generally not excluded.
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Competition among regions is expressed by the assumption that each sin-
gle region takes the reservation utility u#, and the interregional interest rate r
as given. Note that this also implies the exogeneity of Y; from the region’s
viewpoint.

9.2.2  Local Government Behavior

Finally, it is necessary to make an assumption about the behavior of the local
environmental agency. Since it cannot affect the utility level of young house-
holds, we naturally assume that the agency chooses e, so as to maximize the
utility of a representative household of the older generation living in the region.
Formally, the objective of the local environmental authority in period ¢ is to

maximize U'~'(x,_1, y;, a;—1, a;) (9.19)

by choosing e; and taking x;_; and a,_; as predetermined. The local state of
pollution a, and old-age consumption y, are determined by (9.1) and (9.18), re-
spectively. Furthermore, the environmental agency is assumed to act under the
Nash assumption that local environmental agencies in subsequent periods stick
to their respective choices e;, s > .

Because of its intertemporal structure, the model considered in this chap-
ter differs substantially from the static models studied so far. Having specified
the behavior of all agents, it is therefore instructive to summarize again how an
equilibrium allocation is defined.

Definition 9.1. The allocation (x;, y;, a,, ¢;, N;, w;);>1 is called an equilib-
rium allocation if

(1) x, y;+1 maximize young households’ utility according to (9.11)—(9.13),
(i) young households attain their reservation utility (9.14),
(iii) N, satisfies (9.16),
(iv) e, maximizes old households’ utility according to (9.19), and

(v) (9.17) and (9.18) hold.

In what follows, we analyze whether the equilibrium allocation is efficient. Ac-
cording to condition (iv), the decentralized equilibrium is characterized by the
following first-order condition:

U™ Uy l1-a §—11—a Ul
=8 F/+ N—= — ——F*' 4+ —— N, 9.20
U~ e TN T I T TS Ty ‘Ul ©-20)

—N;_

(see Section 9.4.1 for derivation of this first-order condition as well as a proof
of Proposition 9.1).
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The properties of an equilibrium allocation, and especially condition (9.20),
allow us to state the basic result:

Proposition 9.1.  Equilibrium allocations are efficient if

(1) local rents are fully appropriated within the region, § = 1, or if
(i1) old households do not suffer from pollution, U} = 0 for all s.

Proposition 9.1 invites us to take a closer look at possible sources of inefficien-
cies. The first important point to note is that locational efficiency of mobile
households can be ensured if the local environmental agency conducts its pol-
icy by using direct controls. If the environmental authority instead uses price
instruments — emission taxes or marketable pollution permits — and distributes
the revenues equally among old households living in the region (or among
young households), then migration decisions are distorted because per-capita
emission tax revenues differ interregionally. This causes an inefficient interre-
gional allocation of mobile households (as noted by Henderson 1977a,b) and
also prevents local authorities from internalizing all intergenerational pollu-
tion externalities in a socially efficient way. Thus, if local authorities cannot
avoid all distortions, they prefer several distortions over one big inefficiency
(locational distortion).

Second, if local land is partly in the hands of nonresidents, § < 1, then decen-
tralized environmental policy is inefficient, in general. The local environmental
agency internalizes the marginal willingness to pay for avoiding emissions of
the old generation living in the region, but the implicit factor reward on local
pollution is left partly with nonresident owners of local land. However, this
does not necessarily imply — as it does in static models (see Wellisch 1995b) —
that the local emission level is inefficiently low. The reason for possible ambi-
guity is that, contrary to static models, the environmental agency must take into
account changes in the resale value of land plots. Suppose that the resale value
declines as a consequence of higher local emission levels. Then the decline is
smaller if local land is partly in the hands of nonresidents, § < 1. Therefore, the
total increase in the implicit rent of pollution in response to higher emissions is
greater if § < 1 and, on balance, optimally chosen emissions can deviate from
the efficient level in both directions. However, it is straightforward to show
that the emission-reducing effect dominates in stationary equilibria, which are
characterized by

Uit Ul U
N_1=N,=N and N_j—— =N,—=N—.
Uy Ut Uy
Adding N,_]Ul’ _'/ Uy"1 to both sides of (9.20) and making use of the station-
ary state properties, the first-order condition of an optimal stationary regional
environmental policy reads as
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v Uj Uy
_N171W —NZFXZ _ F;zl —I—(l —Ol)@}:;l

U! 1\1-— ui~! 1

=N—L[1--= N A (1=
U} §)1+r Ul )
U, I\N/l—«a

=N—|(1-= —-1). 9.21)
U, S\ 1+r

Assuming «, § < 1 and r > 0, the right side of (9.21) is negative. Hence, the
pollution level tends to be inefficiently low if local land is partly owned by non-
residents.

Third, if no old household suffers from pollution, U; = 0 for all s, then re-
gional environmental policy is socially efficient. This is the case if, for example,
individuals tend to spend their old days in resort areas like Florida or Spain.
Old households are no longer assumed to be immobile. They leave pollution
areas as soon as they retire, and the local environmental agency is assumed only
to maximize the rents and resale values of land plots. Because changes in rents
and resale values reflect all social costs and benefits of higher local pollution,
including the marginal willingness to pay of future young households living in
the region, it follows that the environmental agency internalizes all costs and
benefits of local pollution and has incentives to choose the efficient local pol-
lution level.

It should be emphasized (see Richter and Wellisch 1994) that no local envi-
ronmental agency is necessary to choose an efficient emission level in the case
where old households live in clean retirement areas. Assume that land owners
maximize rents and resale values R; 4 ¢, by choosing the labor employment
N; and the emission level ¢;. Assume further that land owners make the Nash
assumption that, for all s > ¢, Ny and e; do not change in response but must
meet the migration equilibrium (9.14) when choosing the number of workers.
Then, land owners (in their roles as entrepreneurs) have incentives to choose
the efficient pollution level in order to attract their optimal number of mobile
workers.

9.3 Local Public Debt

This section examines the thesis, expounded by Daly (1969) and Oates (1972),
that local public finance is irrelevant given conditions of perfect interregional
competition. More precisely, this thesis states that it is impossible to change
the net wealth of local property owners by reducing their taxes and running a
budget deficit. In this view, local public debt is neutral in that there are no in-
centives for local authorities to run budget deficits. Consequently, there is no
need to levy taxes to service the debt that could distort locational choices of
households.
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We demonstrate that this irrelevance thesis holds only in a very weak form.
Suppose that local property owners fully internalize current tax reductions, and
that any local debt must be serviced by residence-based taxes that distort loca-
tional choices of households. Given conditions of perfect interregional com-
petition, local public debt is neutral only if it does not lead to the imposition
of distortionary taxes. Taxes need not be imposed if there is no debt to be ser-
viced. In this case, any decision to increase the debt marginally is irrelevant.
There would be no change in the net wealth of local property owners, and lo-
cational choices would remain undistorted. If, however, a nonzero debt level
must be serviced by distortionary residence-based taxes, then tax—debt deci-
sions are no longer irrelevant.

9.3.1 Private Behavior

In proving these claims we shall basically use the model introduced in the
preceding sections, changing it only in two respects. We first disregard tech-
nological intergenerational externalities by eliminating the pollution variables
a, and e, from the model specification. Second, we allow for fiscal intergen-
erational externalities by considering a poll tax ;. By assumption, this tax
is levied on old immobile households and is rationally anticipated by young
households when making their migration decision.® With these changes, the
migration equilibrium condition can be written as

vf(w, _ T ,r) — i, (9.22)

14+r

Tax revenues are used only for servicing the local public debt, since (for
simplicity) in this section we disregard real public expenditures. The budget
constraint of the regional government requires revenues and expenditures to be
balanced,

N1+ b Ny = (A +71)b;_ 1Ny, (9.23)

where b, measures local public debt per young household. The budget con-
straint of old households now becomes

Yt (R +qg)+Y — 1, 9.24)

- N
where R, is given by (9.15) and g, denotes the present value of all future land
rents R, as stated in (9.17).

8 The conclusions drawn in this section would not change if young households had to pay the tax.
Moreover, similar results can be derived if each regional government redistributes income be-
tween the young and the old generation living together in the same region using a pay-as-you-go
pension system.
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9.3.2  Local Government Behavior

Let us further assume that the local government chooses per-capita debt b, in
order to maximize old residents’ welfare. Since there is no pollution in this
section, this objective reduces to

8
maximizing y, = N Re+g)+Y— 1 (9.25)
-1
by choice of b,. The local government is assumed to act under the Nash as-
sumption that b, is the best response to given b, s > ¢.

As in Section 9.2, it is instructive to define an equilibrium allocation.

Definition 9.2. The allocation (x;, y;, N;, wy, b, 1)1 is called an equilib-
rium allocation if

(1) x;, yr+1 maximize young households’ utility,
(i) young households attain their reservation utility (9.22),
(iii) N, satisfies (9.16), and
(iv) b, maximizes old households’ consumption according to (9.25).

The irrelevance thesis of local public debt states that a marginal increase in local
public debt does not affect the net wealth of local property owners if the current
reduction in tax payments is restricted to this group. In terms of the equilibrium
defined here, the neutrality thesis states that all debt paths by (s > 1) consti-
tute a Nash equilibrium if rents do not leave the region — that is, if 6 = 1. Let
us now analyze whether this assertion can be supported. Inserting (9.15) and
(9.17) into (9.25), the first-order condition of an optimal regional debt policy
becomes

0:@: 8 —N,%—M%—n- _ﬁ. (9.26)
db;  N;_ db, 1+4r db; db,

The wage response dw;/db, (s > t) must satisfy the migration equilibrium
condition (9.22),

dwg 1 dryq

- s>t 927
db, 1+r db, "< ©.27)

From the optimal labor demand of firms (9.16) and from the migration equilib-
rium (9.22), it follows that
dNt l

= . 9.28
v L+ Efy ©-28)

Inserting (9.27) into (9.26), the first-order condition becomes
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1) [ Nl dfl+1 Nt+1 dft+2 L } dft

0= - - 929
Nl 1+r db,  (+r)? db, ©-29)

~db,’

Condition (9.29) shows that the change in net wealth of local property owners
is equal to today’s value of all current and future tax changes if the current tax
reduction is restricted to this group (§ = 1).

The tax reactions dt,/db, are derived from the requirement that the local
government’s budget remain balanced. They must therefore solve the follow-
ing system of equations, which can be obtained by implicit differentiation of
(9.23) and inserting (9.23) again in the resulting expressions:

dNt dTH—l N dfl

N, +b =N, 9.30
tt "dt,4, db, db, ! ©-30)
dN;1 dtig driq bi1{Niy1 dN; driy
—la+rn— N , 9.31
e an, YT T T MY TN dn, b, ©-3D)
dNy dtgy dr, by Ny dN,_, dt,
e Y N ik Bk SRRV (9.32)

‘dryy db,  db,

Conditions (9.29)—(9.32) indicate that the neutrality thesis does not hold in gen-
eral. (See Section 9.4.2 for a proof of Propositions 9.2 and 9.3.)

Ns_y dty db,

Proposition 9.2. Local public debt is not neutral in general, even if 5§ = 1.
Not every debt path by (s > 1) constitutes a Nash equilibrium, and there exist
Nash equilibria that distort locational choices of households.

The potentially distortive nature of local debt finance was stressed by Gordon
(1991), Homburg and Richter (1993), and Wildasin (1994b). It was not empha-
sized by Daly (1969) and Oates (1972), who concentrated on wealth effects.
Analysis has shown that both effects are intertwined. Contrary to Daly’s (1969,
p. 48) claim, local public debt policies generate net wealth effects if the debt
has to be serviced by residence-based local taxes that distort locational choices
of households.

The next proposition states that local debt finance is neutral if there is no
debt to be serviced.

Proposition 9.3. If § = 1 then, for all s, by = 0 is an undistortive intergen-
erational Nash equilibrium.

However, the proof of Proposition 9.3 (see Section 9.4.2) also indicates that,
even at a debt path b; = 0 for all s, a marginal increase of local public debt
creates a positive wealth effect if there are nonresident owners of local property,
8 < 1. Proposition 9.3 can be interpreted as saying that local public debt is neu-
tral under the stated conditions. An alternative way to express this is as follows:
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if no subsequent government issues debt that has to be serviced by distortionary
taxes, then current decision makers have no incentive to issue debt and to post-
pone residence-based taxes. Unfortunately, as Proposition 9.2 explains, this
condition of avoiding public debt finance is not satisfied in an overlapping gen-
erations framework. The point is that governments cannot avoid the distortions
caused by their successors.

The analysis in this section contributes to the discussion of harmonizing
public debt policies in the EU. The potentially distorting nature of local public
debt has been emphasized by several authors. However, a case for harmoniza-
tion can be derived only if it can be shown that regions indeed issue public debt
and therefore engage in intergenerational redistribution. At first sight, this cri-
terion may seem ambiguous because all kinds of residence-based taxation of
households are potentially distorting, and we derived in Chapter 3 that small
regions abstain from taxing mobile households for redistributive purposes. In
other words, they avoid migration distortions in their own interest. This re-
sult does not, however, apply to intergenerational redistribution. Hence, even
under ideal conditions of perfect interregional competition, regions generally
engage in intergenerational redistribution — although they take the interests of
future generations into account. This conclusion can be seen as an efficiency
base for a harmonization of public debt policies in the EU.

94 Appendix

9.4.1  Decentralized Environmental Policy

The basic purpose of this section is to prove Proposition 9.1 and to derive the
first-order condition (9.20). Let us first show that the first-order conditions (9.8)
and (9.9) are always satisfied. Since all regions face the same interregional in-
terest rate, an efficient intertemporal consumption pattern (9.8) is ensured by
the households’ optimal intertemporal consumption profile (9.13). Locational
efficiency (9.9) is guaranteed by the household constraint (9.12) and by the land
owners’ necessary condition of an optimal labor employment (9.16). Inserting
(9.16) into (9.12) and using (9.13) yields
t
Fl—x, — nyt+1 =0 for all regions. (A9.])
X
Consumption and locational efficiency do not rely on conditions (i) and (ii) set
out in Proposition 9.1. However, these conditions are crucial for an efficient
environmental policy, which we consider next.
To prove that local environmental policy internalizes all intergenerational
externalities if (i) or (ii) are satisfied, it is necessary to compare the first-order
condition of an optimal environmental policy with the efficiency condition
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(9.10). According to (9.19), the first-order condition of an optimal environmen-
tal policy is

du'~! ay, da
SOl VAR AN (i)

de; Y e, +U de;
By (9.1), da,/de; = 1. Using (9.15)—(9.18) to substitute for dy,/de, and re-
arranging terms yields

Ut dw, dg,
—N,_.—— =8| F' = N, 2. A93
; lUy’_l ( ) “de, +det) ( )

0= (A9.2)

Itis necessary to compare (A.9.3) with (9.10). For this purpose, dw, /de, and
dq; /de; must be expressed in terms of marginal benefits and products. Total
differentiation of (9.14) with respect to e; yields

——— =0 for s >1t. (A9.4)

By (9.1), day/de; = (1 — )", Inserting this and making use of the proper-
ties of the indirect utility function, it follows that

dw; [Uy + 1 —a)Uy]
— =—(1-a) =L = A95
de, (I—a) U ( )
Two immediate implications are

dw, __Up+ (= 0)Uj] (A.9.6)
de, U!
dw dwy

-y =2 fors>141. (A.9.7)
de; de;

By (9.17) and (A.9.7), it follows that
dq[ . Z 1 dRY
de, ~ (1+r)~" de
Nij1 dw; Nijo dwiir

147 de, (+71)? de,

_ _1 - NH_lde-l Niyo dwiys ..
1+r de; 11 1+7 deyy

-« dw;y th+1:|
= — N, — . A9.8
1+r |: o de, de; i1 ( )
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Substituting (A.9.3) for period t 4 1 into (A.9.8) yields

dq; 1_a|:Ft+1 &ﬂ}

= A99
3T (A.9.9)

d_et__l+r

Inserting (A.9.6) and (A.9.9) into (A.9.3) and making use of (9.13) yields the
first-order condition (9.20):

Uit Uy o1-
By Y _S(F’—i—N,———aFe’“
Uy U! 14+~

La-ll—a U
Ty (A.9.10)

Assuming § = 1 and/or Uffl = U/ = 0, (A.9.10) reduces to (9.10). This
proves that decentralized environmental policy is socially efficient if condition
(1) or (ii) set out in Proposition 9.1 is satisfied.

9.4.2  Nonneutrality of Local Public Debt

The objective of this section is to prove Propositions 9.2 and 9.3. Let us be-
gin with the proof of Proposition 9.2. The first step is to present an example
serving to demonstrate that not all debt paths constitute Nash equilibria. Set-
ting b; = 0 for s > ¢ and inserting this into (9.30)—(9.32) yields, by backward
solution,

drg dtiq

=0 fi >t+2, =1+ A.9.11
db, or s >t+ db, +r ( )
d N, dN; 1
o _ N, a1+ (A.9.12)
db, N dtiy1 Nioy

Inserting these expressions into (9.29) and taking (9.28) into account reveals
that

0= P s obtained for 5 = 1 onlyif — 2 —0.  (A.9.13)

db, FiyNi

Since FA’,NNZ_I < 0, it follows that b, = 0 must hold if by = 0 (s > 1) is to
be part of a Nash equilibrium. This proves the first part of Proposition 9.2 —
namely, that the debt path b, # 0 and b, = 0 (for all s > ¢) does not constitute
an intergenerational Nash equilibrium.

The second part of Proposition 9.2 is likewise shown by an example. Con-
sider a stationary equilibrium characterized by § =1, N, = N, and b, = b > 0
for all ¢, with t = rb > 0. This constellation produces a Nash equilibrium.
For a proof, set
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b, dN, \"' N +r)F
= (Lo ANy NAA D Py (A.9.14)
N; dti41 b
and verify that
dr, _ dty _
db, O db, T ©
d s
TC’;* —(1—g)gg+r) fors=>0 (A.9.15)
t

satisfy (9.29)—(9.32). If regions are not symmetric, they choose different per-
capita public debt levels b'. When these b differ, T/ = rb' fails to be constant
across regions, which leads to migration distortions. However, location effi-
ciency requires

Uy Vi+1 Trt1
F/\l/_xz—aygyt-s-l:wt—xz—l_i_r=1+r (A.9.16)

to be constant across regions.
‘We now turn to the proof of Proposition 9.3. Inserting b, = O for all s into
(9.30)—(9.32) yields

d N, d
LR —, tt+1:l+r,
db[ N[_l dbl
drg
=0 forall s >1¢+2. (A9.17)
db,

Inserting these expressions and b, = 0 into (9.29) gives

d 5§ N, d d N
Ve _ /e A Y (A.9.18)
db, N 1+r db, db, N,

from which Proposition 9.3 follows.



CHAPTER 10

Informational Asymmetry between the
Regions and the Center

In order to derive an intervention scheme that induces regions to choose an effi-
cient allocation or an optimal income distribution when regional decisions fail
to do so, we have assumed in preceding chapters that the central government
has all necessary information. However, as explained in Section 1.3, there is
a widespread belief that regional governments are better informed about those
basic economic variables that determine the optimal provision of local public
goods and the optimal income redistribution: the tastes and income levels of
their constituents. In addition, the central government cannot directly observe
the efforts of regional governments to achieve a certain regional income level or
a certain amount of regional tax revenues. This chapter therefore takes a closer
look at the consequences of asymmetric information between the regions and
the center.

Within this environment, two problems arise. The first is the problem of
adverse selection. Regions may hide data that is necessary for the optimal cen-
tral government intervention, so the center must design its intervention scheme
such that it pays for the regions to self-select. The second problem is the is-
sue of moral hazard. Regions may influence by their own efforts — public
infrastructure investments, bureaucratic efforts, or tax enforcement — economic
variables that the center can observe. Regions thereby try to avoid becoming
a net contributor to the central government budget. To capture both phenom-
ena, this chapter builds on contributions to the literature on adverse selection
and efficient taxation — most notably, on Stiglitz (1982) — and on the literature
on incentive problems, as in Laffont and Tirole (1993).

To be more precise, we concentrate on a particular high-priority problem in
the EU and also in other federal states such as Canada. As labor markets be-
come more and more integrated, the central government may be interested in
two kinds of redistribution. First, as regional income levels differ, it faces incen-
tives to smooth any (per-capita) income disparities among regions by an inter-
regional transfer program, exemplified by the European Regional Development
Fund or the European Social Fund. Second, as outlined in Chapters 3, 8, and 9,
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regional governments have little interest in redistributing income among differ-
ent income groups because they wish to avoid undesirable migration responses,
which increase the costs of redistribution. Thus, the central government may
provide regions with a grant in order to stimulate interpersonal redistribution.
However, in order to perform such policies, the center needs information about
regional tastes for redistribution and in particular about per-capita income lev-
els in the regions. Rich regions may not be willing to reveal their information
about income levels, and they may even lower own efforts to achieve a certain
income level as they become net contributors to the EU-wide grant and transfer
program. As a consequence, the center must design its redistribution program
such that rich countries face no incentives to hide the necessary information or
to avoid own efforts. This results in distortions compared to a social optimum
in which the central government has complete information.

To illustrate the basic problems of the optimal central government policy
with incomplete information, we first make a simplifying assumption with re-
gard to informational asymmetry. Following Baumann and Wellisch (1998), we
assume that the central government cannot observe regional factor prices. This
allows us to capture the issue of adverse selection. Having derived the basic
structure of the informational problem, we then follow Raff and Wilson (1997)
by using more realistic assumptions on informational asymmetry to discuss the
case in which both moral hazard and adverse selection problems arise.

Other research analyzing incentive problems of interregional transfers in-
cludes the study by Bucovetsky, Marchand, and Pestieau (1998), which can be
seen as a natural complement to the analysis in this chapter. Bucovetsky et al.
use a model of interregional tax competition for mobile capital (as outlined in
Chapter 4) to derive the optimal central government intervention when regions
are better informed than the center about tastes of their constituents for local
public goods. Hence, whereas the current chapter focuses on private informa-
tion about regional income levels, the study by Bucovetsky et al. concentrates
on asymmetric information about the second important economic variable de-
termining an optimal regional policy — tastes for local public goods.

In contrast to the analysis in this chapter and in Bucovetsky et al. (1998),
the following contributions do not consider factor mobility. In Cremer, Mar-
chand, and Pestieau (1996), the central government implements a revenue shar-
ing scheme with regional governments in order to finance a national public
good. However, the center cannot base this scheme on regional income or
preferences for local public goods, since these variables are the private infor-
mation of regional governments. Gilbert and Picard (1996) analyze the optimal
territorial organization in a federal state when regional governments have an in-
formational advantage about production costs of local public goods and when
the central government has imperfect information on spillover effects caused
by local projects. Finally, Bordignon, Manasse, and Tabellini (1996) analyze
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redistribution across regions in a model with adverse selection and moral haz-
ard. Here, regional governments have private information about their tax bases
and supply unobservable tax enforcement.!

In its discussion of the informational problems between different govern-
mental levels, Chapter 10 is divided into four sections. Section 10.1 extends the
model of regional distribution policy outlined in Chapter 8 to allow for informa-
tional asymmetry. It then derives the social optimum if the center has complete
information about all economic variables in each individual region as a refer-
ence case. Section 10.2 emphasizes the problem of adverse selection, where
regions can hide some information that is necessary to infer the region-specific
productivity. It studies how a central government must design a grant scheme
aimed at redistributing within and across regions in order to ensure that rich re-
gions are willing to reveal the necessary data. Section 10.3 extends the analysis
to the problem of moral hazard. Regional governments can strategically influ-
ence regional productivity by investment in local public infrastructure. Thus
they can affect the economic variables that determine the amount of the grant
they receive. Finally, the appendix in Section 10.4 proves some important re-
sults stated in the previous sections.

10.1 Optimal Redistribution with Complete Information

10.1.1  Private Behavior

The framework in this chapter captures the essential features of the model we
considered in Chapter 8. However, in contrast to Chapter 8 (but similar to
Chapter 3), here the federal state is made up of a large number of small re-
gions, indexed by i. Each region produces a homogeneous output, taken as a
numeraire, by using two (types of) inputs. The first input is assumed to be im-
mobile and is called the fixed factor —land, for example. The variable L; stands
for the amount of the fixed factor in region i. We assume that land is owned by
a representative immobile resident, indexed by A. The second input is mobile
labor, referring to a class of identical workers who are mobile among regions.
This group is indexed by B, and each worker is assumed to supply one unit of
labor in the region where the worker resides. The variable N; denotes the size
of the mobile labor force in region i. The only difference among regions is rep-
resented by their land endowments. Production in region i takes place by the
linear homogeneous function F! = F(L;, N;). The different land endowment
allows us to capture income disparities among regions.

To make matters simple, let us assume that there are only two types of re-
gions, with respective land endowments of L, and L,. We assume that L, > L;

1 Further studies on incentive problems include Boadway, Horiba, and Jha (1994), Laffont (1995),
Cornes and Silva (1996), Cremer and Pestieau (1996), and Lockwood (1996).
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in the subsequent analysis, and we refer to regions with a land endowment of L,
as high-productivity regions and to regions with L; as low-productivity juris-
dictions. The informational asymmetry between regional governments and the
central government can now be traced back to the fact that regional govern-
ments are aware of their regional land endowment yet this realization of L is
not known to the center. The central government knows only that, among the
large number of regions, I; are of type 1 and I, are of type 2, where a type-i
region is one with L = L; fori =1, 2.

We further assume competitive factor markets throughout the economy, so
that workers living in region / attain wages w; equal to their marginal product,

Fy(L;, N;) = w;. (10.1)

Following (10.1), if wages and labor inputs were observed then a government
could infer the regional endowment with land L;. Informational asymmetry
between governmental levels then occurs because regional governments can
more easily collect data on wages and factor inputs than their (supra) national
counterpart. The assumption that the center is unable to observe both wage
and employment figures in the regions is somewhat critical, especially since
the means to collect and process data have improved substantially and will con-
tinue to do so. However, this approach is taken mainly to illustrate the basic
problems involved if there is private information about some region-specific
economic variables; it should not be taken too literally. In Section 10.3, we
extend the analysis to allow for the more realistic assumption that both employ-
ment and wage figures are observable to the central government. We shall see
that the basic insights of the analysis remain valid using this extension.

Thus, let us assume for the moment that regional governments observe wages
and employment levels and so can compute L;, while the central government
observes only the amount of labor inputs »; in the regions — not enough to in-
fer L;. According to (10.1), this means that the center does not know regional
factor prices. To determine its policy measures, the central government must
rely on data supplied by regional governments.

For the subsequent analysis, it is important to note that the different land
endowments imply

F(Ly. N) > F(L.. N) (10.2)
and
Fy(L2, N) > Fy(Ly1, N) (10.3)

for any given employment level N. Thus, high-productivity regions have not
only higher income but also higher wages for any regional employment level.
In order to sign the direction of the redistributive efforts, we assume that the
representative owner of the fixed factor is a high-income individual while work-
ers are low-income individuals. The central government is concerned with two
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objectives. First, we know from the analysis in Chapter 3 that small regions
have no incentive to redistribute income from owners of immobile resources to
owners of mobile factors like labor, since this would imply an income loss for
owners of immobile factors without any change in the net income level of work-
ers (owing to perfect mobility). This is considered as undesirable by the central
government, which therefore intends to induce regions to redistribute toward
workers by designing an appropriate grant scheme. Second, the central govern-
ment values interregional equity and hence an equalization of net income levels
of immobile households among regions as the net income of workers is equated
by migration. This latter objective results in incentive problems, since it may
be rational for regional governments to hide information about the land endow-
ment L; in order to avoid an interregional transfer of resources to low-income
regions. We will discuss in the next section how the central government must
design its redistribution scheme so that rich regions will not mimic their poor
neighbors.

Turning now to regional policies, a government in a low-productivity region
may provide a redistributive transfer 7 to mobile workers (induced by an ap-
propriate central government grant) that must be financed by a tax on the fixed
factor and a net transfer from the central government. Accordingly, in high-
productivity regions, the redistributive transfer 72 and the net contribution to
the central government’s budget must be financed by a tax on the fixed factor.
Let S; denote the net transfer payment of the central government to a low-
productivity region, and let —S, be the net contribution of a high-productivity
region to the central government budget. Note that, under incomplete infor-
mation, the grant function offered to regions must be identical across regions;
the differentiation between S; and S, serves only to facilitate the comparison
between both types of regions.

The instruments S; and S, consist of two parts. Since the central govern-
ment aims to induce interpersonal redistribution activities in small regions, the
central government’s transfers §; must have (from the regions’ viewpoint) a
variable part that depends on the regional choice variable, making regional re-
distribution less costly. The transfers S; must also contain a lump-sum part in
order to redistribute income interregionally. Since the central government does
not provide direct transfers to workers, the net income of a representative mo-
bile worker living in a type-i region is equal to x? = w; + . Inserting the
budget constraint of regional governments into the private budget restriction of
the representative owner of the fixed factor in a type-i region gives a net income
of x = F' — N;x? + S;. Moreover, net contributions of high-productivity re-
gions are just enough to finance net transfers to low-productivity regions. Thus,
the central government budget constraint reads as

1S+ 1S, = 0. (10.4)
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Since all members of the mobile work force are costlessly mobile among re-
gions, a migration equilibrium requires that the net income of mobile workers
be identical, regardless of where they live:

N (10.5)

where xZ denotes the common net income level of mobile workers. Finally,
total employment in all regions must be equal to total labor supply:

N =I1N\+ ILbN,, (10.6)

where N is the entire work force in the federal state.

10.1.2  Regional Government Behavior

Let us assume that a regional government maximizes the following additive
social welfare function, defined over the net income of its immobile factor
owner and the net income of a representative native worker: Wi(x{‘, sz ) =
V(x}) + U'(x?), where the utility functions V and U’ are strictly concave
in x [A and x?, respectively. Note that V, the part of the welfare function cov-
ering the net income of immobile residents, is identical in all regions. This
assumption sharpens the results with respect to the desired interregional in-
come distribution. The social marginal rate of substitution in region i is given
by MRS; = (3U"/9x?)/(3V/dx*). Since regions are assumed to be small, each
regional government conjectures in choosing its redistributive transfer 7/ that
it cannot affect the net income level of its mobile resident workers. For a given
xB, this problem is equivalent to

maximizing F(L;, N;) — N;x® + S;(N)) 10.7)

by choice of the number of workers ;. Then condition (10.1) determines the
regional wage rate w; and, via the budget constraint of mobile workers, the
optimal 7”. Note again that the central government’s transfer depends on the
regional choice variable. The first-order condition of this problem is:

= ﬁ, (10.8)

oN;

where we have used condition (10.1) and the budget restriction of mobile work-
ers. Hence, by choice of its marginal grant rate 3.5; /dN;, the central government
can determine the redistributive transfers of regions t/ and thus also regional
wage rates and the distribution of mobile workers among regions. In addition,
by choosing the lump-sum part of its instrument S;, the central government can
also achieve its desired interregional net income distribution for the owners of
the fixed factor.
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10.1.3  Socially Optimal Allocation

The central government must know the land endowments and hence factor
prices in each region in order to design its grant—transfer scheme. Before char-
acterizing the optimal allocation that a central government can achieve if it
faces informational constraints, it is instructive to derive the unconstrained op-
timal allocation for reference purposes. Here, the central government is aware
of the land endowments in each individual region and is assumed (as a benevo-
lent government) to maximize the sum of the regional social welfare functions,

Y ALV(FIL;, N1+ S) + LU (xP)), (10.9)
i=1,2

where S; = S; — N;x? denotes the grant provided by the center to type-i re-
gions in excess of net incomes of mobile workers. In doing so, the central
government faces its budget constraint (10.4) and the labor market equilibrium
condition (10.6) as constraints.

Section 10.4.2 proves the following

Proposition10.1. With complete information, the central government chooses
its instruments in such a way that migration distortions are avoided, wi = wy =
w*, immobile households in all regions have the same net income level, xf‘ =
x? = x** and the net income of workers satisfies the Samuelson condition

IiMRS,| + I, MRS, = N of the optimal interpersonal income distribution.

Thus, if regions cannot hide any information, the central government achieves
the first-best allocation with respect to the social welfare function (10.9), as in
Chapter 8. The equalization of wage rates across regions has a further impor-
tant implication that is reminiscent of the results derived in earlier chapters: the
central government induces regions to choose identical transfers, ¥ = t¥ =
8% by its grant scheme. If the center controls only the grant scheme, it can im-
plement the allocation described in Proposition 10.1 by choosing the following

marginal grant rates:
N
aN;
Inserting (10.10) into the first-order condition (10.8) of the optimal regional be-
havior confirms that migration distortions are avoided in a first-best optimum
with complete information. Using the lump-sum part of the transfer, the cen-

tral government can also equate net income levels of immobile residents across
regions.’

B i=1,2. (10.10)

2 The linear grant schedule S;(N;) = N;riB + §;, where §; is the lump-sum part, satisfies condi-
tion (10.10) for t# = t# = 8%, Itis also appropriate in the case of incomplete information, as
discussed in the next section.
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But how should the central government design its policy menu, and what is
the resulting allocation when high-productivity regions can mimic their low-
income neighbors?

10.2 Incomplete Information, Adverse Selection, and
Optimal Redistribution

10.2.1  Incentive Compatibility Constraints

If the central government wants to redistribute among regions, it first has to
ensure that regions do not face any incentives to hide information about land
endowments. Hence, the center must design a grant scheme S(V) such that it
pays for regional governments to disclose the correct data — the self-selection
or “incentive compatibility” constraint. When revealing all information, social
welfare of regions must be at least as high as in the case of mimicking other
regions. As the net income level of mobile workers is given from the view-
point of any single small region, the incentive compatibility constraints can be
expressed as

F(Li,N)+ 8 = F(Li, N)+ 5, i.j=12,i%#] (10.11)

Since the central government can observe regional employment levels, condi-
tion (10.11) states that the net income of immobile residents living in regions
that use their optimal employment level must be at least as high as in the case
of choosing the labor input of the other type of region.

We can depict the indifference curve of each regional government in the
(N, §) space simply by differentiating the left side of (10.11). Then, the slope
of region i’s indifference curve is derived as

4
ds; ON;
— =—— = —Fy(L;,N)), 10.12
N w(Li, Np) (10.12)
aS;
and the second derivative is
d2Ss;
—— = —Fyn(L;, N;). 10.13
dN? v ( ) ( )

The derivative (10.12) shows that the indifference curves are downward slop-
ing. Condition (10.3) states that —Fy(L,, N) < —Fy(L;, N) for any given
regional employment level V, implying that a type-2 region’s indifference curve
is steeper, crossing a type-1region’s indifference curve only once. In Figure 10.1
we depict two representative indifference curves, one for each type of region.
The indifference curve of a type-i region is simply labeled W'.
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WZ
Wl

tana > tan 3

Figure 10.1. Indifference curves of regional governments.

When choosing its optimal policy under conditions of incomplete informa-
tion, the central government must also take the incentive constraints of both
types of regions into account, in principle. However, we shall argue that only
the incentive constraint of high-income regions is binding at a second-best
optimum. Intuitively, high-income regions become net contributors to the in-
terregional redistribution program and may therefore have incentives to mimic
their poor neighbors, whereas poor regions as net beneficiaries have no incen-
tive to hide any information. In order to show that the incentive constraint of
high-productivity regions is binding, we rewrite (10.2) as

F(La, Ny) + 81 > F(Li, Ny) + S;. (10.14)

Condition (10.14), together with the incentive constraint of high-productivity
regions (10.11), yields

x4 = F(Ly, Np) + Sy > F(Ly, N) + 8§) = x. (10.15)

Following (10.15), immobile residents living in high-productivity regions
have the higher net income level. With concave utility functions, this im-
plies that they have the lower marginal utility of income at the optimum. A
marginal interregional transfer of income toward low-income regions would
raise social welfare. Hence, there must exist an offsetting cost at the opti-
mum, and this cost can come only from a binding incentive constraint of type-2
regions.

On the other hand, if the optimal menu of high-income regions (N2, 5'20 )
must be located on the same indifference curve W? as the optimal menu
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(N?, S’IO ) of low-productivity regions (owing to the binding incentive com-
patibility constraint of rich regions), then (N.2, 520 ) cannot be located on the
indifference curve W' that indicates the welfare level of the menu (N2, S©).
This follows immediately from the single-crossing condition, as illustrated in
Figure 10.1. Thus, we can limit our analysis to the case where the incentive
constraint of low-productivity regions does not bind.

10.2.2  Central Government Policy

If the central government faces the binding incentive compatibility constraint
of high-productivity regions (10.11), its problem is to

maximize Z{IiV(F[Li, N1+ S) + LU (x%)} (10.16)
i=1,2

by choosing x? and the vectors (S‘i) and (N;) subject to the following con-
straints:

- Z I;S; — Nx® =0, (10.17)
i=1,2
N — Z I;N; =0, (10.18)
i=1,2
F(Ly, N2) + S, — F(Ly, Ny) — 8§ = 0. (10.19)

Hence, the central government maximizes social welfare (10.16), defined over
the sum of the regional welfare functions, while taking into account the budget
balance (10.17), the labor market equilibrium (10.18), and the binding incentive
compatibility constraint of high-income regions (10.19).

Section 10.4.3 provides an algebraic solution to the central government’s
second-best optimum. Here, we can summarize the results in

Proposition 10.2. [n the case of incomplete information, the central govern-
ment cannot achieve the first-best allocation. The optimal incentive-compatible
intervention scheme results in an allocation with migration distortions. Wages
in low-productivity regions exceed wages in high-income regions, w; > wy,
and the central government does not succeed in equalizing interregional in-
come disparities completely.

Of course, since the central government does not directly interfere with the in-
terpersonal redistribution process, Proposition 10.2 implies that regions choose
different redistributive transfers for mobile workers. More precisely, because
wages in high-productivity regions are lower and all workers receive the same
net income via migration, low-productivity regions choose lower transfers,
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18 < 8. We canuse Figure 10.1 to characterize the second-best allocation. Sup-
posethat (N°, S 10 ) is the optimal menu of low-productivity regions. Then, since
budget clearing for the central government requires S 20 =—1I,§ 10/ I, — NxB/1,,
the menu (N2, S ©) characterizes the second-best optimum for high-income re-
gions. Thus, employment levels are higher in high-income regions. As Propo-
sition 10.2 states, employment levels in high-productivity regions sufficiently
exceed those in low-income regions that wages in the former regions fall short
of those in the latter ones, w, < w;, and hence tan 8 < tan «.

Intuitively, the central government can implement some interregional trans-
fer toward low-income regions, as long as it ensures that its grant policy for
low-income regions is sufficiently less preferable to high-income regions that
the latter do not choose to mimic poor regions. This leads to migration distor-
tions. But why does the center prefer higher redistributive transfers and thus
lower wages in high-income regions than in low-productivity regions? This can
be explained by the following perturbation argument.

Starting at the central government’s optimum, a small relocation of labor
from low- to high-productivity regions, dN, = —I1dN; /I, > 0, alters the net
income of immobile residents by w;dN;, since w; is the marginal productivity
of labor in region i. In order to hold welfare constant, this requires an accompa-
nying interregional transfer of dS; = —w;dN;. However, despite this compen-
sation, the incentive constraint of type-2 regions is affected. To see why, recall
that the change in net income of type-2 regions when mimicking type-1 regions
is equal to d§1 + FN(LZ, Nl)le = (FN[LZ, Nl] — FN[Ll, Nl])le < 0, as
condition (10.3) states. If the initial policy is optimal as assumed, then there
must be an offsetting cost to this welfare-increasing perturbation. This cost is
given by adrop in total production, implying w;—w, > Oinitially. Accordingly,
compensating changes in transfers to hold welfare unchanged produce a deficit
in the central government’s budget, 12d§2 + 11d§1 = —LwydN,— LLw1dN, =
Iz(U)l — wz)ng > 0.

A final point of interest concerns the design of the central government’s
grant policy to achieve the second-best allocation described in Proposition 10.2.
Comparing Proposition 10.2 with the first-order condition (10.8) for the optimal
regional policy requires the following marginal grant rates:

95 =18 and 951 =18 < (10.20)
N, N,

In summary, redistributive transfers and therefore wages are generally not
equalized across regions in a second-best optimum. Under incomplete informa-
tion, harmonization of redistribution policy is not socially optimal, even if the
beneficiaries of such a policy are mobile. Interpersonal transfers are intrinsically
intertwined with interregional transfers. If a system of equalizing interregional
transfers is to be implemented, net contributors to the system should be treated
differently from net recipients with respect to interpersonal redistribution.
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10.3 Incomplete Information and Moral Hazard

In the previous section we assumed that regions can hide information and that
the central government must therefore implement a grant scheme depending on
the observable variable labor input so that regions self-select. This is a typical
problem of adverse selection. The other fundamental problem with incomplete
information is moral hazard. However, taking a closer look, a moral hazard
problem has already been included in the preceding section because regions can
manipulate regional employment figures N; by choosing their transfer levels
2. Thus, they can affect the amount of the grant they receive by own actions.
To make the problem of moral hazard more explicit, we extend the analysis
of the last section by assuming that regions additionally provide local public
infrastructure to regional firms. Since regions can manipulate all variables ob-
servable to the center by choosing local public inputs, they can strategically
influence the amount of grants they receive. Hence, regions may have incen-
tives to reduce their efforts in order to drop regional income.

Extending the analysis by introducing local public infrastructure has an-
other advantage with regard to the informational assumption. Section 10.2 set
forth a model with asymmetric information about the regional land endowment.
Therefore, we had to assume that the center is unable to collect data on regional
wage levels. On the verge of the 21st century, in what is supposed to be the
“information age,” the assumption that regions can hide data on wage figures is
critical. Including local public infrastructure into the model avoids this prob-
lem. Even if both employment levels and wages are observable to the center, it
can assess neither regional land endowments nor (thus) productivity levels.

10.3.1  Private Behavior

In contrast to the analysis in the previous sections, aggregate production in re-
gion i is now represented by the function F' = F(L;, N;, g;), which depends
not only on land and labor but also on the level of local public infrastructure g;.
The variable g; can also be interpreted as bureaucratic efforts or other attempts
of regional governments to make regions more productive. As we shall explain
further, the inability of the central government to observe this supply (in effi-
ciency units) prevents it from inferring the type of the region. We assume that
the marginal product of labor increases with higher levels of public infrastruc-
ture, 3*F'/(N;dg;) = Fy, > 0. The costs of supplying the local public factor
are given by the region-independent function H' = H(g;), expressed in units
of the private numeraire good.> Again, there are only two different types of

3 Another source of private information on behalf of regions is the cost function for local public
factors, which may differ across regions. Including such differences does not change the analy-
sis or the results.
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regions, i = 1, 2. Differences are expressed in regional land endowments: the
endowment with land is higher in a region of type 2 than in a type-1 region.

Let us assume that the land owner runs the regional firms. Firms’ profits
also include the rent to the local public factor and can be written as

F(L;, Ni, gi) — w;N;. (10.21)

Firms choose the number of workers N; to maximize profits while taking the
wage rate w; as given. This implies

Fy(Li, Ni, &) = w;. (10.22)

Condition (10.22) can be used to derive a function relating the public input level
to regional employment and wages:

g = Gi(N;, w;), with (10.23)

L
G,’N=—FLl.N>O and Giw=Li>0.
F, Ng Ng

We assume that regional governments can control the level of public in-
frastructure directly. Although the central government can now observe both
regional wages and regional employment levels, this does not mean that the
center is able to infer the productivity (land endowment) of a region by looking
at (10.22). The reason is that regional governments can achieve all combina-
tions of employment and wage levels by strategically choosing the level of local
public inputs, regardless of their land endowment.

For the subsequent analysis, we introduce two important assumptions that
drive the basic results. Define

Ri{(N,w) = F(L;, N, G;[N, w]) — H(G;[N, w])
as the regional net production. Then, the assumptions can be expressed as

Ry (N, w) > Ri(N, w) (10.24)
and
Ryw(N, w) > Ryy(N, w). (10.25)

Assumption (10.24) means that regional net production in high-productivity
regions exceeds that of low-productivity regions when evaluated at the same
amount of labor employed and the same wages. Assumption (10.25) implies
that the wage that maximizes R, (N, w,) is higher than the wage maximizing
Ri(N, wi) when evaluated at the same employment level. Hence, provided
the local public input is chosen so as to maximize regional net production,
type-2 regions have the higher labor demand curve at any employment level,
wa(N) > wi(N).
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Turning now to regional policies, a government in a low-productivity region
may again provide a redistributive transfer 7/ to mobile workers and supplies
the local public input g;, where both are financed by a tax on the fixed factor and
anet transfer S) from the central government. Accordingly, in high-productivity
regions, the redistributive transfer t2, the provision of local public infrastruc-
ture g,, and the net contribution — S, to the central government’s budget must
all be financed by a tax on the fixed factor. The net income of a representative
mobile worker living in a type-i region is still represented by x? = w; + /.
Inserting the budget constraint of regional governments into the private budget
restriction of the representative owner of the fixed factor in a type-i region, we
derive a net income ofxiA = R;(N;, w;) — Nixf + S;.

10.3.2  Regional Government Behavior

Each regional government takes x? as given when choosing its redistributive
transfer 7 and its local public input g;. This problem is equivalent to

maximizing R;(N;, w;) — Nix® + Si(N;, w;) (10.26)

by choice of the number of workers N; and the regional wage rate w;. Then,
condition (10.23) determines the optimal g; and the budget constraint of mo-
bile workers determines the optimal 7/ for a predetermined x%. Note that the
central government’s grant depends on both choice variables and also includes
a lump-sum part. The first-order conditions of this problem are
B i i dS;

7 —(F, —Hy)Giy = N, (10.27)
and
aS;

(F = H)Gw = =51

(10.28)
where we have substituted the definition of R;(&;, w;). Hence, by choice of its
marginal grant rates 9S5;/dN; and 9S;/dw;, the central government can deter-
mine the redistributive transfers t? and the levels of public infrastructure g; in
the regions. In addition, it can achieve its desired interregional net income dis-
tribution for the owners of the fixed factor by choosing the lump-sum part of
its instrument S;.

10.3.3  Optimal Policy with Incomplete Information

Because the central government cannot infer a region’s type, its problem is to
design a grant schedule S(N, w), based on the variables it observes, that in-
duces regional governments to provide the desired levels of the local public
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input and redistributive transfers to workers. In the case of complete informa-
tion, the optimal allocation is characterized by Proposition 10.1. In addition,
local public inputs are provided according to the Samuelson condition ng =
H gi (i =1, 2). With incomplete information, the center must meet the follow-
ing incentive compatibility constraints for truth telling:

Ri(Nj, w)) + 8 > Ri(Nj, w) +8;, i,j=1,2, i #j,  (10.29)

with S‘i defined as in Section 10.1. The net income of immobile residents liv-
ing in regions that choose their optimal wages and employment levels must be
at least as high as in the case of realizing the wages and population numbers of
the other type of region.

Asin Section 10.2, we shall argue that only the constraint of high-productivity
regions is binding at a second-best optimum, since these regions become net
contributors to the interregional redistribution program. In order to show this,
we rewrite the assumption of (10.24) as

Ro(Ny, wy) + 8 > Ri(Ny, wy) + 5. (10.30)

Condition (10.30), together with the incentive constraint of high-income re-
gions (10.29), yields

x4 = Ra(Na, wp) + S2 > Ri(Ny, wy) + 8 = x{\. (10.31)

Following (10.31), immobile residents living in high-productivity regions have
the higher net income level. Since a marginal interregional transfer of income
toward low-income regions would raise social welfare, there must be an off-
setting cost at the optimum, and this can only come from a binding incentive
constraint of type-2 regions.

If, on the other hand, the incentive compatibility constraint of low-produc-
tivity regions is not binding,

Ri(Ny, wy) + 81 > Ri(Na, wp) + Sa, (10.32)

and if the incentive constraint of type-2 regions is satisfied with equality, then
the nonbinding condition (10.32) becomes

Ry (N2, wa) — Ra(Ny, wy) > Ri(Na, wa) — Ri(Ny, wy). (10.33)

Our assumptions ensure that (10.33) must hold if N, > N; at the optimum. This
condition would seem to be the normal case, given the observation that type-2
regions have the higher labor demand curve. We therefore limit our analysis to
the case where (10.33) and thus (10.32) are satisfied.

The problem of the central government becomes to

maximize Z{IiV(R,-[Ni, wil+ 8) + LU (x%)} (10.34)
i=1,2
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by choosing x? and the vectors (S’,-), (N;), and (w;) subject to the constraints

- Z I;S; — Nx8 =0, (10.35)
i=1,2
N — Z I;N; =0, (10.36)
i=1,2
Ry(Na, wa) 4+ S» — Ra(Ny, wy) — §; = 0. (10.37)

Hence, the central government maximizes social welfare (10.34) while tak-
ing into account the budget balance (10.35), the labor market equilibrium
(10.36), and the binding incentive compatibility constraint of high-income re-
gions (10.37).

Section 10.4.4 provides an algebraic solution to the central government’s
second-best optimum. Here, we summarize the basic results in

Proposition 10.3. The optimal incentive-compatible intervention scheme re-
sults in an allocation with migration distortions and an underprovision of local
public factors (relative to the Samuelson rule) in low-productivity regions:

: 1 1 2 2 _
(i) F,—H,>F —H;=0,
(ii) sign(w; — wy)

_ gien dwi (N1, Gi[N, wi]) 8wy (N1, Go[N1, wil)
- oN, oN, '

Let us first turn to the incentives provided by the center regarding the supply
of local public inputs — part (i) of Proposition 10.3. To see why the provi-
sion of local public inputs is inefficiently low relative to the Samuelson rule
in low-income regions, let us suppose it actually were efficient. If the center
now reduces this level of public infrastructure by decreasing w; according to
(10.23), the change does not affect the owners of immobile factors in type-1
regions (to a first-order approximation). However, this policy creates a strict
inequality in the incentive compatibility constraint of rich regions, as assump-
tion (10.25) makes clear. The informational rent is reduced and welfare can be
raised.

The result that the provision of public infrastructure is not distorted in high-
productivity regions is reminiscent of the conclusions drawn in the literature
on principal-agent problems. It does not pay to distort the behavior of the top
agent having the binding constraint. Nothing can be gained by distorting the
provision of public infrastructure in high-income regions because the incentive
constraint of low-productivity regions is not binding at a second-best optimum.
However, since the incentive constraint of high-productivity regions is bind-
ing, distorting the supply of public factors in low-income regions makes it less
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preferable to mimic their behavior. This is one method of increasing the trans-
fer from high-income regions to low-productivity regions.

As in Section 10.2, part (ii) of Proposition 10.3 states that there are migra-
tion distortions at the second-best optimum. The region in which wages are
more responsive to changes in labor supply should provide higher redistribu-
tive transfers to workers and thus have lower wages. Once again, we can explain
this result by a perturbation argument. Suppose that wages in high-income re-
gions are more responsive to changes in the labor supply. If one starts from a
central government’s optimum and holds local public input levels and grants
fixed, a small relocation of labor from low- to high-income regions alters the
net income of immobile residents by w;dN;. This requires an accompanying
change in interregional transfers by dS’i = —w;dN; in order to hold welfare
unchanged. However, despite this compensation, the incentive constraint of
type-2 regions not to mimic type-1 regions is affected. To see why, recall that
w; must rise in response to a decrease in N; in order to hold the provision of
the local public input G (N, w;) fixed. Given that wages are more responsive
in type-2 regions,

dw (N1, Gi[N, wi]) — dwa(Ny, Go[Ny, wi]) -
0N, 0N,

0,

this rise in w; is too small to keep G,(Nj, w;) constant. Indeed, G,(Ny, wy)
will fall. This reduces the welfare of type-2 regions when mimicking their
poor neighbors if G, (N, w)) is already inefficiently low from the viewpoint of
type-2 regions. To see this, note that part (i) of Proposition 10.3 together with
(10.23) implies that w; falls short of the efficient wage of type-1 regions, given
their employment level N;. Then, assumption (10.25) states that w; must lie
below the efficient wage of type-2 regions when choosing the labor input Nj.
Hence, a type-2 region mimicking a type-1 region must set its local public in-
put at an inefficiently low level. To sum up, if the initial policy is optimal as
assumed then there must be an offsetting cost to this decrease in the informa-
tion rent, implying that w; — w, > 0 initially.

To draw a parallel to Section 10.2, let us finally characterize the optimality-
supporting grant policy by the appropriate marginal grants. Comparing the
first-order conditions of the second-best optimum under incomplete informa-
tion (as set out in Proposition 10.3) with the necessary conditions of an optimal
regional behavior (10.27) and (10.28), we obtain

05,(N,, 0S1(NVq,

952(N2, wa) =% and 351 (N1, wy) <®, (10.38)
8N2 8Nvl

05,(N,, aS81(Ny,

952(N2, w2) =0 and 951 (V1. wr) <0. (10.39)

ow, owy
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In order to induce a type-2 region to supply local public factors optimally, the
marginal grant with respect to w, must vanish. In contrast to that result, the
marginal grant with respect to w; must be negative for low-income regions,
since it is optimal to have an underprovision of local public inputs and G, is
positive. Inserting these results in the necessary condition (10.27), it is clear
that the marginal grant with respect to N, for type-2 regions must be precisely
equal to the desired redistributive transfer level t#, while the marginal grant
rate with respect to Ny must fall short of the preferred redistributive transfer 7 2.

In summary, although the model in this section provides more realistic as-
sumptions on informational asymmetry and makes the moral hazard problem
explicit, it nevertheless confirms the basic conclusions derived in Section 10.2.
With incomplete information, the second-best optimum distorts the allocation
among and within regions. As Bucovetsky et al. (1998) explain, this is also the
basic message when regions have private information with respect to their citi-
zens’ preferences for local public (consumption) goods and must cover public
expenditures by a tax on mobile capital.

10.4 Appendix

The procedure of this appendix is as follows. In Section 10.4.1 we will solve
the central government problem (10.16)—(10.19) set out in Section 10.2. Section
10.4.2 deduces from this system the characteristics of the first-best allocation
with complete information, thereby proving Proposition 10.1. The second-best
allocation with incomplete information and adverse selection will be derived in
Section 10.4.3; this proves Proposition 10.2. Finally, in Section 10.4.4 we turn
to the moral hazard problem set out in Section 10.3 and prove Proposition 10.3.

10.4.1  First-Order Conditions of the Central Government Problem

Let A, y, and u denote the Lagrange multipliers of the constraints (10.17),
(10.18), and (10.19), respectively. Then, the first-order conditions of solving the
problem (10.16)—(10.19) are (with control variables set in parentheses)

(xB): LU"(xP) + LUY(xB) — AN =0, (A.10.1)
(S1): LV (x{) =l —pu =0, (A.10.2)
(S2): LV'(x$) — Al + =0, (A.10.3)
(Ny): WV'(xYFY =yl — pF =0, (A.10.4)
(N2): LV (X3 Fi? — vyl + pF* =0, (A.10.5)

where we have used the definition Fli,j =Fy(Li, N)) (i, =1,2).
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10.4.2  First-Best Optimum

To characterize the optimum in the case of complete information, we need only
ignore the incentive compatibility constraint (10.19) by setting & = 0 in the
first-order conditions just stated. Then, solving (A.10.2) and (A.10.3) for A
yields

Vi) = Vi(x}) &= x{ = x5 =x (A.10.6)
and thus A = V’/(x**). Substituting this expression for A into (A.10.1) and us-
ing the definition MRS; = U"/V’ yields the Samuelson condition

IiMRS, + I, MRS, = N. (A.10.7)
Inserting V'(x4*) into (A.10.4) and (A.10.5), solving for y, and observing

that ij,i = w;, we obtain
Vx4 (w — wy) =0 & w; = wy = w*. (A.10.8)
The results stated in (A.10.6)—(A.10.8) prove Proposition 10.1.

10.4.3  Optimum with Incomplete Information and Adverse Selection

For the proof of Proposition 10.2, we insert (A.10.3) for IQV’(xg‘) +u=xrl
into (A.10.5) and so derive

AFE =y. (A.10.9)

Moreover, solving (A.10.4) for y and inserting the resulting expression into
(A.10.9) yields

WFy!

A =V (x)FY — 7
1

(A.10.10)
From (A.10.2), it follows that V’(x{‘) = A + u/l. Inserting this expression
into (A.10.10) and taking into account that wages are equal to marginal labor
productivities, F, 1(,’ = w;, we have

M(wy — wp) = u(F3 — FiY. (A.10.11)

Condition (10.3) states that F 1\2,1 > F Al,l. Thus, (A.10.11) proves the basic re-
sult set out in Proposition 10.2 — that wages in low-income regions exceed those
in rich regions. The other result of Proposition 10.2 (that x5 > x;*) was proved
by (10.15).

10.4.4  Optimum with Incomplete Information and Moral Hazard

In order to prove Proposition 10.3, we solve the problem (10.34)—(10.37). Let
A, v, and u denote the Lagrange multipliers of the constraints (10.35), (10.36),
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and (10.37), respectively. Then, the first-order conditions of the optimum with
incomplete information are (control variables set in parentheses)

(x®): LUY(x®) + LUY(x®) = AN =0, (A.10.12)
(S)): LV'(x") = AL —u =0, (A.10.13)
(82): LV'(x4) — Al +u =0, (A.10.14)
(Ny): LV'(xHRIy — vyl — uRy =0, (A.10.15)
(N2): LV'(x3)R3y — vla+ nR3y =0, (A.10.16)
(wy): LV' (xR, — RS, =0, (A.10.17)
(w2): LV'(x{)R3, + nR2, =0, (A.10.18)

where we have indicated partial derivatives of R;(N;, w;) by R}y and R, (i, j =
1, 2). For the subsequent analysis, it is useful to introduce the following def-
initions: F¥ = F(L;, N;, Gi[N;, w;]), H{ = H(G:[N;, w;]), and G} =
Gi(]Vj, IUj).
To start, we rewrite (A.10.17) as
[1V'(x{) — nlR], = w(R), — R1). (A.10.19)

From (A.10.13), it follows that 11V’(xf‘) —wu = AlI4. Inserting this into (A.10.19)
gives

MR] = w(RY, — R} ). (A.10.20)
Assumption (10.25) implies R}, > Rj,. Thus, R}, = (F;' — H;YG{, > 0,
implying (Fg11 — H;l) > 0 as Gllw > 0. Since (A.10.18) shows that R%w =0
with or without complete information, we have

(Fg11 — Hg“) > (Fg22 - ngz) =0, (A.10.21)

that is, part (i) of Proposition 10.3.
Using the definition R;(N, w) = F(L;, N, G;[N, w]) — H(G;[N, w]), con-
ditions (A.10.15) and (A.10.17) can be rewritten as

LV (Fy + 1R — H'1Gly)
—u(Fg' + [F' = H'1Gy) = vIi  (A.10.22)
and

LV'eMIF! — HNG|, = ulF}' — H'1G)

2w?

(A.10.23)

respectively. Multiplying (A.10.23) by —G{,/G|, , adding the resulting expres-
sion to (A.10.22), and noting that mimicking the other region requires Fy! =
F3! yields
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G _ Giy
[LV/(x{) = pIFy = pl P2 — Hﬁ‘lGiw[G—l - G—l} =rh.  (A1024)
2w 1w
Then, substituting from (A.10.16) for y and using F¥ = w; yields

(V' (x) = plwy — plF' — HZ'1G) —GéN - —G}N
1 1 /’L 1 /“L g g 2w G] G]
2w 1w

= zl[v’(xf) + sz. (A.10.25)
2

Finally, substituting from (A.10.13) and (A.10.14), we have

G} Gl
Lia(wy — wy) = u[FF — H;I]Géw[G—le - G—IIN] (A.10.26)
2w 1w
Assumption (10.25) together with (A.10.21) implies [Fg21 - H;I]Géw > 0.
Using this in (A.10.26) and taking into account that
G}N __w;(N;, Gj[N;, w;])

G, aN;

3

holding G;(N;, w;) fixed, yields

sign(w; — wy)
_ gien dw(Ny, Gi[Ni, wi]) — dwa (N1, Go[ Ny, wi])
- e aN, aN,

), (A.10.27)

that is, part (ii) of Proposition 10.3.



CHAPTER 11

Conclusions

The basic objective of this study has been to analyze whether the allocative and
the redistributive functions of the government can be assigned to the regions of
a federal state. This concluding chapter tries to give a comprehensive answer
to that question and intends to derive the most important policy applications
of the analysis in this book. Section 11.1 first turns to the allocative branch of
the government, Section 11.2 proceeds with its redistributive function, and Sec-
tion 11.3 finally draws the policy conclusions.

11.1 Efficiency and Decentralization

This section aims to reconsider the conditions ensuring that decentralized gov-
ernment decisions result in an efficient allocation if the individual regions of a
federal state are connected by a high degree of interregional mobility. It thereby
assumes that governments are not self-serving.

The first important condition is that regions must have a sufficiently flex-
ible instrument set available to achieve an efficient allocation. Mobile firms and
households cause crowding costs at their location. Regions must therefore be
able to collect direct location-based taxes on mobile firms and households in
order to internalize these costs. Without such location-based taxes, it is impos-
sible to ensure the efficient locational pattern across regions, in general. Since,
however, marginal crowding costs are generally lower than average costs of
providing local public goods and factors, the availability of direct firm and
household taxes is not sufficient to finance local public services without dis-
torting locational choices. Regions must have an additional undistortionary
revenue source (e.g., a tax on land rents) for balancing their budget — a source
that may also help to make an efficient interregional transfer of resources. If
this minimum requirement of a complete tax instrument set is not satisfied, then
an inefficient allocation must always be expected. This holds even if regions
had the correct incentives to choose an efficient allocation.

191
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A complete instrument set at the regional level is a necessary condition to
achieve an efficient allocation. Once this condition is met, the analysis in this
book has revealed two incentive conditions which guarantee that regional gov-
ernments have the correct incentives to choose an efficient allocation in their
own interest. The first incentive condition is a parallel to the framework of per-
fect competition among private agents — perfect competition among regions for
mobile households, firms, and capital. The single region is small and cannot in-
fluence by its own actions the prices of mobile factors, the utility level of mobile
households, or the profit level of mobile firms. If regions maximize the entire
rent of immobile local factors like land, then conditions of perfect interregional
competition provide them with the correct incentives to choose an efficient al-
location. However, maximization of the entire local land rent requires that
regional governments have jurisdiction over the entire strip of land where their
residents live. This condition is identical to claiming that the minimal juris-
diction must be an urban area providing all essential local public services that
individuals consume at a certain place. If this requirement is satisfied, regional
governments provide local public services in line with the Samuelson condi-
tion characterizing the efficient level, and they tax mobile firms and households
at marginal crowding costs.

Another advantage to decentralizing the provision of local public goods is
that migration responses of mobile households to changes in the supply of local
public goods reveal their preferences for these public services. This preference
revelation mechanism works even in an intergenerational context. Future gen-
erations’ willingness to pay for changes in local amenities is correctly revealed
by changes in the current value of local property. If regional decision makers
take into account these changes in the value of the local property, then they have
incentives to internalize the interests of currently living and future generations.
The preference revelation mechanism through migration responses described
by Tiebout (1956) works in small regions. Regions must take the utility level
of mobile individuals as a predetermined variable that cannot be influenced by
their own decisions. Such an assumption is only applicable to the local level.
Therefore, only preferences for local amenities are correctly disclosed by mi-
gration responses. The use of public goods must be restricted to the regional
boundaries, and there must be no interregional spillover effects.

However, there exists another mechanism that actually leads regions to in-
ternalize these interregional externalities and, as such, provides the second
incentive condition ensuring that regional decisions do not cause allocative dis-
tortions. This mechanism is perfect interregional household mobility. It has
not only the advantage of revealing the preferences of mobile households for
local public goods; under certain conditions, it also ensures that uncoordinated
government decisions in large regions result in an efficient allocation. If all
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households living in a federal state are identical and perfectly mobile, then re-
gions have no incentive to behave strategically. A beggar-my-neighbor policy
does not pay for the individual region, since interregional utility differences are
incompatible with free mobility: if regions tried to exploit other regions, they
would harm their own residents in the end by induced migration responses. In
a noncooperative Nash equilibrium, regions therefore behave as if they acted
cooperatively. They even have incentives to internalize public good spillover
effects. Hence, under the conditions stated here, there are no efficiency reasons
for higher governmental intervention. However, these conditions must be seen
as highly idealized, and they must be modified accordingly in order to apply
the models to problems in existing federations.

One obvious (but not the only) deviation from this stylized world is the ex-
istence of migration costs. If migration costs are not constant and differ among
households (because e.g. of psychic ties of individuals to their home region),
then the objectives of regional governments are no longer coordinated by tak-
ing migration responses into account. In this case, distortions must be expected
since strategic behavior of regions could be advantageous. The individual re-
gion tries to gain its desired share of the interregional resource distribution.
Since the migration equilibrium is characterized by different utility levels, at
most one of two regions can attain its preferred position. The other region
cannot achieve its desired distribution share and has incentives to distort the
allocation by using its policy variables strategically. In general, central govern-
ment intervention is necessary to ensure an efficient allocation of resources.

11.2 Redistribution and Decentralization

Conditions of perfect interregional competition ensure that small regions choose
an efficient allocation in their own interest. However, a consequence of this
behavior is that — in order to avoid migration distortions — such regions neither
subsidize nor tax mobile individuals for redistributive purposes. For example,
regions are aware that the amount of any tax revenues they could attain by tax-
ing mobile residents would be exceeded by the regional income loss caused by
tax-driven emigration of workers. Thus, under these conditions, assigning re-
distributive tasks to small regions does not generate a satisfactory outcome.

If regions are larger, the benefit of taxing or subsidizing mobile workers is
sufficiently high for regions that there is some positive degree of income redis-
tribution. However, even in this scenario, decentralized redistributive policies
must fail relative to the socially optimal outcome. There are two basic prob-
lems involved. Uncoordinated redistribution programs result in different tax—
transfer levels across regions, and this leads to migration distortions. Further-
more, since regions neglect the positive externalities of their transfer programs
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on other regions, the degree of redistribution is not zero (as in small regions) but
suboptimally low. When a region increases its transfer payments to low-income
households living within its borders, it attracts mobile residents from other re-
gions. However, in choosing the transfer, it neglects to consider that the induced
immigration reduces the costs of redistribution for neighboring regions.

The government also engages in a wide variety of intergenerational redistri-
bution measures (see Boadway and Wildasin 1993 for an overview). The most
visible forms are the redistribution of resources between generations via public
debt policies and via pay-as-you-go pension systems. Redistribution by issu-
ing public debt is especially problematic because currently living generations
extend their consumption at the expense of future generations who are not be-
ing asked. As discussed previously, small regions (in a static model) have no
incentive to tax mobile residents for redistributive purposes. If this analysis
were applicable without any qualification, a decentralization of debt policies
and old-age security policies would avoid any form of undesired intergenera-
tional redistribution, since mobile households can escape the undue tax burden
simply by emigrating. However, our analysis has shown that, unlike redistribu-
tion between high- and low-income households of the same generation within
a period, it cannot be concluded that small regions completely abstain from
causing tax burdens on future mobile residents by issuing debt. It is true that
regions take the interest of future generations partly into account by consider-
ing the value of local property, and this definitively points in the direction of
less intergenerational redistribution. However, even under ideal circumstances
of perfect interregional competition for mobile households, this does not nec-
essarily mean that the level of intergenerational redistribution via local public
debt or pension policies falls to zero. The problem is that local governments
cannot prevent their successors from issuing public debt.

Besides the distribution of income within regions, there also exists the redis-
tribution of income across regions. Although regions may have some incentives
to transfer resources to other regions in order to increase income abroad and
thereby restrict undesirable immigration, the voluntary transfers are insufficient
to avoid any interregional differences in per-capita incomes if there are some
groups of individuals that are relatively immobile. Any further equalization of
income disparities across regions requires a central government redistribution
scheme — which may, however, result in adverse incentive effects on behalf of
regional governments.

11.3 Policy Applications

We are now in a position to discuss conclusions that can be drawn from the
analysis for the problem of decentralizing government activities.
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11.3.1  Tax Autonomy of Local Governments

Our analysis shows that it is necessary to endow local decision makers with a
sufficiently flexible tax instrument set if an efficient allocation is to be achieved.
If this requirement is met, and if one takes into account that local governments
are more sensitive to the preferences of their voters than the federal govern-
ment, there is a strong argument to assign the provision of local public goods
and factors to the local level.

Against this background, the situation in many EU countries must be seen
with reservation, since the necessary condition to equip local governments with
a complete tax instrument set is not satisfied. Take, for example, Germany.
Here, one major problem is that communities have no authority to tax their
residents. The responsibility for collecting direct household taxes is delegated
entirely to the federal level. There are also no zoning arrangements that could
serve as a substitute for taxes on individuals. Moreover, although communities
have a local firm tax (the Gewerbeertragsteuer) at their disposal, this tax is not
a pure profit tax, and it distorts the use of capital by firms. Finally, it is true
that local governments may levy an (almost) undistortionary tax on land, the
Grundsteuer. However, since its tax base is rather small (partly because it does
not reflect current values) and since the tax rates are restricted not to exceed
a certain level, it is doubtful that the Grundsteuer could generate enough tax
revenues to balance the budget when marginal crowding costs are lower than
average costs of supplying public services. Therefore, the task of strengthen-
ing the tax autonomy of local governments has high priority in Germany and
in other EU countries. In this regard, it is important not only that local govern-
ments can freely choose the tax base; it is equally important that they are not
restricted in setting their desired tax rates once the tax bases are chosen.

11.3.2  Interregional Tax Competition

It is often argued (see e.g. the contributions in Siebert 1990) that the responsi-
bility for levying source-based taxes on mobile capital should be assigned to
the central level, since interregional tax competition for mobile capital results
in an inefficient allocation. Our analysis shows that this requirement is rather a
second-best argument. If benevolent regional governments are endowed with
an unconstrained tax instrument set, including taxes on immobile factors like
land, then there is no need to harmonize the tax on capital. With an uncon-
strained tax instrument set, regions that cannot affect the interregional terms of
trade do not use capital taxes to finance local public goods.

However, even if regions must rely on capital taxes, interregional tax compe-
tition can also serve a valuable purpose. If politicians are not fully benevolent
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and also follow own objectives, they waste part of the tax revenues. In this
case, interregional tax competition for a mobile tax base like capital is a way
to limit the taxing power of governments. The analysis reveals that, indeed,
interregional tax competition can increase the welfare of citizens as compared
to a central provision of local public goods. In contrast to the case of benev-
olent governments, this benefit of fiscal decentralization can be achieved only
if governments have no (unlimited) access to undistortive land taxes. Only if
governments must rely on taxes on mobile capital can we speak literally of in-
terregional tax competition. Therefore, the requirement of an unconstrained
tax instrument set must be interpreted with some caution. If governments are
benevolent, it is a necessary condition to ensure that local governments achieve
an efficient allocation. Yet if politicians are partly self-serving, this require-
ment prevents the benefits of fiscal decentralization that would otherwise be
possible.

11.3.3  Restructuring of Jurisdictional Boundaries

Although the benefits of some decentralization are obvious, the question arises
about the optimal degree of decentralization and thus about the optimal struc-
ture of jurisdictions in a federal state. In answering this question, several
aspects must be taken into account. One objective is to avoid public good
spillover effects and other interregional externalities due to decentralized gov-
ernment behavior. This would require, according to the principle of fiscal
equivalence, jurisdictions of different size for each public good. Given this
constraint in size, each jurisdiction must, on the other hand, be as small as pos-
sible because decentralized governments are more sensitive to the wishes of
their citizens.

However, these traditional criteria ignore one severe problem of fiscal de-
centralization. Regional governments must also be endowed with the correct
incentives to choose the efficient allocation in their own interest. With mobile
individuals, this implies that the smallest jurisdiction facing such incentives
is an area that provides all local public services that are essential in the con-
stituents’ preference structure. Any further decentralization would take away
the incentives for socially efficient government behavior. Since different local
public services have different and overlapping market areas, ranging from sub-
urbs (public schools) to large metropolitan areas (public utilities like electric-
ity), this means that the smallest jurisdiction that fulfils the incentive condition
is one over the territory of a large urban area. Following this line of reasoning,
the optimal structure of jurisdictions in a federal state must consist of several
large metropolitan areas; this would require a substantial restructuring of juris-
dictional boundaries in many federal states such as Germany and the United
States.
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Yet the need of supplying all necessary local public goods via one metropoli-
tan government is only one side of the coin. The other is that such a jurisdiction
is likely to be too large to take the utility of mobile residents and other interjuris-
dictional prices as being unaffected by own measures. It thus has some market
power, creating other adverse incentive effects. The lesson to be learned from
our analysis of local government incentives is that the optimal structure of
jurisdictions must balance the costs of increased fragmentation of urban areas
against the benefits of a decrease in market power; determining the optimum
must be left to an empirical analysis of the associated costs and benefits.

11.3.4  Degree of Higher Governmental Intervention

For large regions like the member states of the EU, our analysis reveals that
an increasing degree of household mobility improves the conditions of effi-
ciency of uncoordinated regional government decisions. If all individuals are
mobile and so regions make an interregional transfer of resources in order to
restrict immigration, then they have incentives to internalize all external ef-
fects on neighboring regions in their self-interest. This result holds even if one
realistically abstracts from perfect interregional household mobility and takes
migration costs into account. In the case of migration costs, a region will make
a transfer if its endowment of immobile factors of production like land exceeds
by a sufficient amount the endowment of neighboring regions. Regions that
do not voluntarily make an interregional transfer do not achieve their desired
interregional income share, so they use their policy instruments strategically
in order to increase their income. This strategic behavior results in allocative
distortions. However, even such regions as these must take the welfare of non-
residents into account in order to assess their migration responses.

The derived behavior of large regions has important implications for the de-
centralization of government activities in the EU. Following the subsidiarity
principle introduced into the Maastricht Treaty, the EU commission is empow-
ered to take over government functions that cannot satisfactorily be fulfilled by
the member states. This can be achieved by an assignment of these activities to
the central level or by a central government intervention that corrects regional
behavior. Following the present analysis, the EU must first ascertain whether
individual member countries make migration-related interregional transfers be-
fore it takes over regional activities. Even if it concludes that a region does not
make any transfer, the EU must take the interregional mobility of households
into account when deciding on its intervention. Hence, the basic insight that
can be derived from this analysis is that, compared to the well-known correc-
tive Pigouvian remedies derived in the older literature (e.g. Oates 1972), the EU
has to adapt its interventions downward. Regions internalize part of the exter-
nalities created by their actions in their own interest.
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11.3.5  Redistribution Policy within the Regions of a Federal State

This study has also shown that local decision makers have very limited (if any)
incentives to redistribute income among different household types. If the dis-
tributional function of the government is left to the individual member states in
the EU, then a rising degree of household mobility among the member countries
would have an undesirable impact on the level of redistribution between poor
and rich individuals. Rich mobile residents are no longer taxed in order to avoid
an emigration of this group, while poor mobile workers are no longer recipients
of transfer payments since regions fear an uncontrolled influx of low-income
workers from neighboring countries, making these programs very costly. There
is hence a conflict between efficiency and distributional equity. Whereas effi-
ciency requires equipping regional governments with the widest tax autonomy
and giving them access to all tax bases, this implies that the incentives to redis-
tribute income between individuals are rather low.

A resolution to this conflict could be the following. Local governments are
free to choose their preferred tax bases, but the central government collects
uniform taxes on wealthy mobile households and uses the proceeds to grant
subsidies to low-income workers. Alternatively, the center can induce regions
to redistribute more heavily by providing matching grants that reduce the costs
of redistribution from the regions’ viewpoint. Following these policies, the
center achieves a fair income distribution without eliminating the incentives of
local governments to choose an efficient allocation in their own interest. How-
ever, since such policies generally involve some interregional redistribution,
other important incentive problems arise, to which we turn next.

11.3.6  Redistribution Policy across the Regions of a Federal State

Even if regions voluntarily make some interregional transfers to restrict immi-
gration, the central government may have a different concept of a “fair” distri-
bution of resources across regions. Hence, the center may wish to redistribute
further among regions — but then, severe informational problems may arise. In
order to smooth interregional income disparities, the center must know per-
capita incomes in the regions and must ensure that regions do not cut back on
own efforts to achieve a high income level. However, because regions have the
better data basis, the central government is forced to rely on the data that regions
collect and process. But how can the center make sure that high-income regions
have incentives to reveal the correct data and avoid strategic behavior, especially
when this implies that they become net contributors to the interregional redistri-
bution scheme? One way of inducing rich regions not to mimic their poor neigh-
bors is to combine the less favorable interregional transfer scheme with a region-
specific corrective grant scheme that cushions some distortions within regions.
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One possibility for such a combined scheme is as follows. The center may
want to redistribute across regions and within regions, since regional redistribu-
tion among individuals is suboptimal due to expected migration responses. The
center can differentiate its corrective grant scheme to stimulate interpersonal
redistribution within regions, so that it provides higher grants to high-income
regions than to low-income regions. If this differentiation is sufficiently pro-
nounced, then it may be better for high-income regions not to mimic poor ones
in order to get higher grants, even at the cost of some transfer of resources to
poor regions. Of course, in doing so, the central government cannot achieve
the income distribution that it would prefer in a world of complete information,
but it can improve the allocation that would result without any intervention.

11.3.7  Harmonization of Debt and Pension Policies in the EU

The last point to be raised is of particular political importance in the EU: there
is an intensive discussion about whether it is necessary to harmonize public
debt policies for the creation of a stable monetary union. Leaving the mon-
etary dimension of the problem aside, the analysis in this book suggests that
there might also be efficiency reasons to harmonize regional debt policies. Is-
suing public debt is accompanied by higher taxes for future residents in order
to balance the intertemporal budget restrictions of governments. If these taxes
are residence-based, then any uncoordinated regional public debt policy (or
old-age pension system on a pay-as-you-go basis) will cause migration distor-
tions. However, before the case for a harmonization of public debt policies can
be derived, it is first necessary to study whether regions indeed have incentives
to issue public debt if they are connected by mobility of households. If one
could conclude that (even under ideal conditions) regions partly finance their
expenditures by running budget deficits, then a harmonization can be justified
for efficiency reasons. The observed, less-than-ideal conditions in existing fed-
erations like the EU make it even more likely that regions issue public debt.
Our analysis shows that decentralization takes away the incentives for ex-
cessive intergenerational redistribution, but it does not avoid all incentives to
disfavor future generations. This result provides a strong case for a harmo-
nization of such measures. However, since intergenerational redistribution via
issuing public debt is seen as undesirable (because future generations must bear
the costs of current public expenditures without being asked to do so), any har-
monization at too high a level could be disadvantageous. This leads us to the
conclusion that harmonization at zero debt levels achieves two objectives: it
avoids locational distortions and protects the interests of future generations.
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