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1. Introduction

Standard theories of tax competition are largely motivated by the view that
competition for capital leads to inefficiently low tax rates and public expenditure levels.
This view was articulated by Oates (1972) and formally modeled by Zodrow and
Mieszkowski (1986) and Wilson (1986). Numerous subsequent writers have extended
and refined the view that tax competition lowers welfare.! More recently, researchers
have begun to investigate the possibility that tax competition can have desirable effects.
Actualy, this possibility dates back to Brennan and Buchanan’'s (1980) model of
government as a L eviathan that needs to be “tamed,” and it has already been the subject
of extensive empirical testing by Oates (1985, 1989) and others. In contrast, the
“standard model” (i.e., Zodrow-Mieszkowski and its variations) assumes welfare-
maximizing governments and models an economy that would be fully efficient if capital
were not interregionally mobile. This seemsto stack the deck against tax competition.

This paper describes some approaches to modeling the potentia benefits of tax
competition, including both existing approaches and some new approaches, and how they
contrast with models of welfare-worsening tax competition. We discuss issues
associated with how tax competition handles inefficiencies in both the private sector and
the public sector, including the need to carefully model the “political market structure.”
In particular, we argue that this structure should be viewed as being endogenously
determined by the economic environment, of which the degree to which capital isfreeto
cross national bordersisacritical concern.

One theme that emerges from this study is that tax competition can lead to higher
public expenditures and taxes on mobile factors, and that such effects can be asign of
efficiency-enhancing tax competition. In other cases, such as our model of endogenous
political market structure, these effects may represent important changes in the
distribution of income. These possibilities seem to be consistent with the difficulties
researchers have encountered in documenting a negative relation between total tax
revenue and various indicators of tax competition, although there are certainly competing

explanations.

! See Wilson (1999) for areview.



The plan of this paper isasfollows. We begin by providing a definition of tax
competition that is then used throughout the paper. 1n Section 3, we discuss the
efficiency effects of tax competition on the location of firms, beginning with the Tiebout
Hypothesis (1956), which implies that firm location is efficient. We stress, however, that
the assumptions of Tiebout models are quite stringent. Section 4 examines the
implications of tax competition for the size of government, and Section 5 looks at the
impact of tax competition on the mix of taxes used to finance government expenditures.
In both cases, we focus on the efficiency effects of tax competition, and whether these
effects can be distinguished empirically. Section 6 departs from previous literature by
constructing amodel featuring an endogenous political market structure, as discussed
above. Sections 7 and 8 then examine models that generate variationsin tax policies
across the competing regions, including the role of international goods trade in creating
such differences. The special considerations associated with the government’srolein
redistributing income and allocating risk are dealt with in Section 9. Section 10 briefly
reviews some of the key empirical approaches to testing for tax competition, including
the difficult task of distinguishing between good and bad types of tax competition.

Section 11 concludes.

2. Defining Tax Competition

To investigate the empirical evidence on tax competition, we first need a
definition of tax competition. The literature on tax competition has devoted surprisingly
little attention to defining this phenomenon. In some cases, tax competition seemsto be
defined very broadly as any form of noncooperative tax setting by independent
governments.

A somewhat narrower definition adds the requirement that each government’ s tax
policy influences the alocation of tax revenue across government treasuries. This
requirement eliminates a broad class of models known as “yardstick competition.”
Rather than governments being linked through their treasuries, yardstick competition
links them through the informational content of each other’ stax policies. In particular, a
comparison between taxesin agiven jurisdiction and thosein a“similar” jurisdiction
enables votersin the former jurisdiction to assess the performance of current government



officials and vote accordingly.? Thereis nothing in this story about interdependencies
between government budgets, and so we exclude it from this *broad definition” of tax
competition.

For our narrowest definition, we narrow the reasons for why government budgets
are interdependent. In particular, we define tax competition as noncooperative tax setting
by independent governments, under which each government’ s policy choices influence
the allocation of a mobile tax base among “regions’ represented by these governments.®
In particular, governments may compete over the alocation of workers, firms, capital, or
shoppers. Thisdefinition eliminates “vertical tax competition,” where different levels of
governments (e.g., federal, state, and local) impose taxes on the same tax base. Rather, it
encompasses the large class of models known as “horizontal tax competition,” under
which governments at the same level are competing. We refer to this definition as the
“narrow definition,” or smply competition for mobile factors.

Our view isthat the broadest definition encompasses too many phenomenato be
of much interest. In fact, tax competition in this case would exist between two large
trading economies that engage in tariff warsin an effort to manipulate their terms of trade
in desirable ways. Thisis not what most researchers mean by “tax competition.”

The broad definition seems overly broad, too, if we are to view the label “tax
competition” to carry much descriptive power. In particular, in what sense are
governments “ competing” when engaged in yardstick competition? One answer is that
they are competing over obtaining the informational advantages associated with being the
low-tax region, but this seems quite different from competition over amobile tax base.
The welfare implications are also very different. It can be argued that “yardstick
competition” improves welfare by disciplining government officials.* On the other hand,
it iswidely thought that tax competition for mobile capital leadsto inefficiently low tax
rates.

2 See Besley and Smart (2001) for arecent theoretical analysisof yardstick competition, along with related
references.

% In this paper, the term “region” may be interpreted as countries or states or localities within countries,
depending on the context.

* Thisis not alwaysthe case. See Besley and Smart (2001).



Accordingly, the focus of this paper will on competition among independent
governments over amobile tax base. To keep the discussion manageable, we specificaly
focus on competition for mobile firms or factors (primarily capital), and do not deal with

the sizable literature on commodity tax competition or vertical tax competition.®

3. Firm Location

The basic argument for why tax competition for mobile capital or firmsis good
goes back to the Tiebout Hypothesis (1956), which states that competition among
jurisdictions for households leads to an efficient provision of local public goods. In
particular, households vote with their feet by efficiently sorting themselves across
jurisdictions, and local governments respond by tailoring their taxes and expendituresto
the preferences of their residents.  Although this theory was originally applied to
household mobility, it can also be applied, almost unaltered, to competition among
jurisdictions for mobile firms. See White (1975) and Fischel (1975) for the original
application, and Wellisz (2000) for more recent formulations. In this case, it isfirmsthat
benefit from public expenditures (e.g., infrastructure investment). In an equilibrium with
many competing governments, they are taxed at arate that reflects the cost of providing
“public inputs’ to the marginal firm. Theresult is an efficient division of firms across
regions. Even in cases where the number of competing regionsis limited, the use of a
bidding process can result in efficient firm location. See, in particular, papers by Black
and Hoyt (1989) and King, McAfee and Welling (1993). It isinteresting that the latter
paper provides an example of jurisdictions that choose different policies, athough they
are ex anteidentical. Here, two jurisdictions choose different “infrastructure” levelsin
thefirst stage of the game. Although the region with less infrastructure knows that it will
fail to attract the firm, it nevertheless chooses a positive level because there is some
probability that it will then attract the firm in alater stage of the game. Infact, this
pattern of infrastructure investment is fully efficient.

These efficiency properties apply equally well to models where capital

> Wilson (1999) discusses these areas. For more specialized reviews, see also Lockwood (1998) and Keen
(1998). We also do not address the special problems associated with the doubl e taxation conventions and
informational asymmetriesinvolved in taxing foreign-source income; see Gresik (2000) for areview.



investments come in infinitely-divisible quantities, rather than the lumpy investments
associated with firm location decisions.® A critical assumption isthat this investment is
efficiently taxed. In other words, any tax on a unit of investment equals the cost incurred
by the government in providing public goods and services; there is “marginal-cost
pricing.”

In contrast to these efficiency results, much of the tax competition literature is
concerned with aform of spillover effects, “fiscal externalities,” that occurs when capital
or firms are not efficiently taxed for various reasons. But spillover effects can also occur
even in the case where efficient pricing isfully available. Consider the example of
regions within a country competing for an internationally-mobile firm. If the firm locates
aplant within the region, then it no longer hasto incur the transport costs associated with
exporting goods to the country. Instead, it will locate within one region and supply the
good to all regions. Transport costs will then be substantially lower, and so the firm will
sell the good at alower price.  Although only one region has attracted the firm, all
regions within the country benefit in terms of higher consumers’ surplus.  This example
assumes that the firm is large enough to influence market pricesin the home country,
suggesting other sources of inefficiency associated with imperfect competition. Pollution
externalities are another source of spillover effects. Inall cases, local governmentsfail to
efficiently tax or subsidize the firm, because they do not account for these spillover
effects.”

In the above example, we are decomposing the world into countries that are
relatively unintegrated (high transport costs), compared to regions within countries.
Regions within these countries then engage in tax competition. If countries are

“asymmetrically integrated” (Europe vs. the U.S.?), then such competition can be

Finally, we do not explicitly addressthe related area of a“raceto the bottom” in environmental quality; see
Wilson (1996) for areview.

® Devereux et al. (2001a) uncover some empirical evidence that governments treat the location choices of
multinational firms as discrete.

" See Rauscher (1995) for an analysis of competition for afirm that generates nontransboundary pollution
externalities.



expected to produce inefficient firm location.®

4. The Size of Government

Perhaps the main theme of the tax competition literature has been that it lowers
government spending and taxes below their efficient levels. Thistheme emergesfrom
the framework developed by Wilson (1986) and Zodrow and Mieszkowski (1986). We
begin by describing the Zodrow-Mieszkowski model, which has been used extensively in
the literature, in part because of itsrelative ssimplicity. We then discuss some challenges
to the conclusions from thismodel. Throughout the discussion, the comparison between
tax competition and its absence is determined by whether capital is mobile across regions.
Similarly, “increased” tax competition may be viewed as the result of either adeclinein

the costs involved in investing abroad an increase in the number of competing regions.

A. Inefficiently Low Taxes and Spending

The Zodrow-Mieszkowski model assumes aworld consisting of afixed number
of identical regions, each containing an immobile factor that we will call 1abor. Within
each region, competitive firms use a constant-returns technology to produce output from
this labor and interregionally-mobile capital. In other words, the discrete firmsinthe
previous subsection are replaced with capital, which can be allocated continuously across
regions but is fixed in supply for the “world economy.” Consumers use their income
from capital and labor endowments to purchase output as a final consumption good, c.
The government also purchases output to use as the sole input into the production of a
public good, g. A tax on the capital located within the region’s borders is used to finance
g. Such atax will be referred to as a source-based capital tax. It isimportant to
distinguish thistax from aresidence-base capital tax, which isimposed on aresident’s
worldwide income, regardless of whereit isearned. The tax competition literature has
focused on source-based taxes in part because of the practical problems encountered in
trying to tax worldwide income. Throughout the current paper, “capital taxes’ refer to

source-based taxes.

8 |mperfect political institutions may also result in policies that distort firm location decisions. In
particular, el ected officials may respond to voter ignorance by using their success at attracting mobilefirms
asasignal of their “abilities.” See Biglaiser and Mezzetti (1997) for amodel of thistype.



The Zodrow-Mieszkowski model assumes that the public good and tax rate are set
to maximize arepresentative resident’ s utility, u(c, g), subject to the budget constraint, g
=tK(r+t), wherer isthe after-tax return on capital, t isthe unit tax rate, and K(r+t) isthe
region’s demand for capital as afunction of the before-tax return. Otherwise, the regions
play a Nash gamein tax rates, recognizing that the vector of all tax rates determines the
equilibriumr.? In either case, the critical condition for the optimal public good supply

is,

S ®

where e denotes this demand elasticity (measured positively), t isthe ad valorem tax
rate (i.e., t = t/(r+t)), and dr/dt gives the marginal impact of the region’s tax on the
equilibrium r, which is negative or zero depending on whether the large or small region
caseisconsidered. The left side gives the marginal rate of substitution between the
public good and private income, and the right sideisthe margina cost. Notice that this
marginal cost exceeds one because the denominator contains aterm reflecting the cost of
the capital outflow that occurs when asingle region raisesitstax rate. With the world
economy’s capital stock treated as fixed, this capital outflow represents a capital inflow
for other regions. Thisinflow benefits these other regions, because the margina value of
capital exceeds the opportunity cost from their viewpoint, by an amount equal to the unit
tax rate.

In other words, thereis a“fiscal externdlity” inthismodel. The size of this
externality clearly depends on the number of competing regions. If this number islarge,
then the elasticity of asingle region’s capital supply with respect to itstax is small, since

arisein the tax rate depresses the return on capita, r, thereby dampening the impact of

° Wildasin (1988, 1991) explores the use of the public good level g as the strategic variable, but this
difference does not appear to cause qualitative changes in the main results reported here.

19 \Weignore “terms-of-trade effects’ here, which arise when alarge region is a capital importer or
exporter. Intheimporter (exporter) case, the negative impact of t on r lowers (raises) the marginal cost.
Condition (1) holds exactly in the case of asystem of identical regions.



this tax change on the cost of capital. Hoyt (1991) shows that the equilibrium capital tax,
and welfare, falls as the number of regionsrises. Thisfinding provides apossible
empirical indicator of tax competition, but we shall identify models of welfare-improving
tax competition that give the same indicator

These results remain valid if the capital tax is replaced by a uniform tax on al
income earned within the region’ s borders. Such atax has some relevance, given the
difficulties that governments face in taxing income earned outside the borders, along with
the difficulties involved in distinguishing between different sources of income earned
within the borders. However, some differentiation between different sources of income
issurely possible, and the model also fails to recognize the distortionary effects of taxes
on labor, an omission that we later address.

Whereas the original Zodrow-Mieskowski model concerned the overall level of
government spending, subsequent research has aso examined the composition of
spending. In particular, Keen and Marchand (1997) indicate that governments have an
incentive to increase their expenditures on public inputs relative to public goods, since
the former attract capital by increasing its productivity. We shall have more to say about

composition issues in Section 10.

B. Leviathan Models

Perhaps the strongest challenge to the notion that tax competition reduces welfare
comes from Leviathan models. The basic idea, as developed by Brennan and Buchanan
(1980), isthat the total size of government would be excessive in the absence of this
competition. Rauscher (1996, 1998) and Edwards and Keen (1996) examine this view
formally in various “Leviathan models,” where governments are concerned in part with
maximizing the size of the public sector. Their conclusions about the welfare
implications of tax competition are mixed, but all three papers assume that governments
retain some degree of “benevolence,” perhaps caused by re-election concerns that are not
formally modeled.

Despite these different welfare conclusions, Leviathan models and the Zodrow-
Mieszkowski models both agree that tax competition lowers the size of government.



Thus, it is difficult to distinguish empirically between these two types of models.™

C. Divided Government

This discussion raises the issue of whether there might exist cases where tax
competition is welfare-improving but leads to agreater size of government. Wilson
(2001) constructs such amodel.  Thismodel is based on the Zodrow-Mieszkowski
model, except that self-motivated government officials are introduced and the revenue
from capital taxation is used to finance a public input, rather than a public good. The
framework is based on the idea that tax policies should be relatively more transparent to
voters than the composition of public expenditures.® Decision-making within asingle
region takes place in two stages. First, tax rates on wage and capital income are chosen
to maximize the welfare of residents, recognizing that these tax rates will then influence
the behavior of government officials. In the second stage, these officials choose the level
of apublic input, given the tax rates that they face. Additional provision of the public
input raises the productivity of capital, thereby attracting more capital into the region and
causing the equilibrium wage to rise. Depending on the tax system, additional public
input provision can therefore significantly increase tax revenue. Asin Leviathan models,
government officials are assumed to benefit from the greater tax revenue. Hence, the
mix of taxes is chosen in the first stage to make tax revenue sensitive to public input
provision. In particular, the tax on capital may be positive or negative, depending on
properties of the production technology.

The mobility of capital canbe viewed here as lowering the cost of public input
provision from the viewpoint of government officials. It does so by increasing the

sensitivity of tax revenue to public input provision. In other words, adollar of revenue

11 Janeba (2001) also provides amodel in which reduced taxes are welfare-improving, but his argument is
based on the incentives governments face to increase their tax rates on firms that have already sunk their
investments. Anticipating such incentives, firms have an incentive to design their investments so that they
are ableto relocate production capacity to other regionsin responseto tax increasesin the current location.
Then governments will respond to the mobility of production capacity by reducing their tax rates. Thistax
competition is beneficial because countries would otherwise set tax rates at levels that make socially-
beneficial investments unprofitable. In other words, tax competition solves government commitment
problems (see also Kehoe (1989)). One way to test for this form of tax competition isto actually look at
cases where fiscal fragmentation has led to such investments. Janeba gives the production of ail in the
Caspian Sea area as one example.

12 See Gordon and Wilson (1998).



spent on the public input costs these officials significantly less than adollar in terms of
the revenue left for “wasteful activities.”

Unlike the standard tax competition model, this theory does not predict that there
must be a negative relation between the overall size of government and measures of the
intengity of tax competition, such as the number of competing regions. Although thereis
less waste in government, the decline in the effective marginal cost of productive public
expenditures |eads residents to increase their demand for these expenditures. This second
consideration may lead to a greater size of government, despite the presence of less
waste.

D. Tax Competition as a Cure for Tax Exporting

Whereas tax competition may lead to inefficiently low taxes and spending levels,
“tax exporting” creates the opposite problem. If, for example, a property tax on land and
capital is employed, then it will be partially borne by nonresident landowners. In cases
where individual regions have some ability to tax away the returns earned by foreign
investors (the “large-region” case), such taxes represent another source of tax exporting.
In these cases, taxes may be set inefficiently high unless competition for mobile factors
limitsthistendency. Sorensen (2000) usestax exporting as an explanation for why
effective tax rates have not changed much in OECD countries as economic integration
hasincreased. The potentia for thistype of tax exporting, however, depends on the
extent of cross-ownership of assets, which may itself be influenced by tax policies, as
discussed further in Section 9 below

E. Conclusion

Most models predict that tax competition should reduce the size of government,
but the welfare implications are model-specific. In more recent work, tax competition is
welfare-improving but has an ambiguous impact on the size of government. Thisfinding
suggests that a possible indicator of welfare-improving tax competition—sometimes

sufficient, but not generally necessary—is that it increases the size of government.
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5. TheMix of Taxes
Once the choice among tax instruments is recognized, inefficienciesin this choice

become an issue. Bucovetsky and Wilson (1991) amend the Zodrow-Mieszkowski model
by adding savings and labor-supply decisions and allowing governments to choose
between atax on labor income and a source-based capital tax. Despite the limited
aternatives, governments in a system of many regions choose to tax only labor. The
simpleintuition hereisthat capital isin infinitely elastic supply from aviewpoint of a
single small region, whereas the labor supply elasticity is finite.”®

Moving to a system of “large’ regions (i.e., regions than can influence the after-
tax return on capital), Bucovetsky and Wilson find that regions now choose to tax capital
at apositiverate. In other words, the model suggests that large regions choose amix of
taxes that is weighted more towards capital taxation. Aslong asthere are competing
regions, however, the chosen tax mix isinefficient, due to the fiscal externalitiesresulting
from amove towards capital taxation.

Thus, the general lesson here appears to be that tax competition causes regionsto

reduce their taxation of mobile factors relative to immobile factors, with the size of the

reductions depending on the number of competing regionsin aworld economy of agiven
size. Moreover, these tax reductions are inefficient.

On the other hand, there are alternative approaches under which tax competition
iswelfare-improving because it leads to higher taxes or lower subsidies on mobile factors
or firms. A good exampleis provided in a paper by Janeba (1998), who combines
competition over strategic trade policies with tax competition. In the standard model of
strategic trade policy, two countries each contain afirm that plays a Cournot gamein a

foreign market (a“third market”). Each country has an incentive to subsidize exports to

13 The zero-tax result is actually an implication of the Diamond-Mirrlees (1971) conclusion that aggregate
production efficiency is desirable when the optimal commodity taxation is available. 1n the present
instance, the tax on labor income is the only commaodity tax that is needed. See Gordon (1986) for a
similar result in the case where aresidence-based capital tax is also available. On the other hand, Huber
(1999) finds that the equilibrium capital tax may be positive or negative, but he assumes a nonlinear
income tax, which imposes the same rate structure on the incomes of different types of labor.

14 |t isinteresting to note that even in the case of many regions, public good levels are inefficiently low,
although only labor istaxed. Bucovetsky and Wilson explain that labor-financed increasesin public good
provision also create fiscal externaities, due to the linkage between the capital market and each region’s
distorted labor market. World welfare can be increasedif all regionsraise either their |abor taxes or capital
taxes to finance additional public good provision.

11



this market, in an attempt to shift profits, but when both compete in export subsidies they
merely reduce total profits, leaving both countries worse off. Janeba allows each firm to
locate its production activities in the country with the highest subsidy rate (or lowest tax
rate). Now the subsidies not only affect output decisions, but also firm location
decisions. In particular, each government may seek to attract the other country’ sfirm
and thereby capture some of its profits through taxation. Janeba assumes that the tax
system must be nondiscriminatory, meaning that a country imposes the same tax rate on
the outputs of all firms that operate within its borders, whether domestic or foreign.

Janeba’ s surprising conclusion is that competition for mobile firms causes the
countries to compete their subsidiesto zero. No country offers a positive subsidy,
because the transfer of subsidy revenue to the foreign firm would harm the country.®
The resulting equilibrium is not fully efficient, since the inefficiencies associated with
imperfect competition are still present. But tax competition does improve welfare
through the elimination of wasteful subsidies.

A crucial ingredient of thismodel isthat government policy in the absence of firm
mobility isinefficient; mobility then playsarole in improving this efficiency. Another
example is the divided-government mode discussed in the previous section. In that
model, the equilibrium mix of capital and labor taxes is chosen to enhance the incentive
effects for government officials to reduce waste in government. Wilson (2001)
demonstrates that capital will be positively (negatively) taxed if the substitution elasticity
between labor and capita is above (below) one. In contrast, the optimal mix of taxesis
indeterminate in the absence of capital mobility.

Y et another example where capital mobility can improve welfare while leading to
higher taxesis obtained by assuming that aregion’s capital uses costly public services.
As aready noted, factors should be taxed according to their marginal costs. Few studies
have attempted to assess the degree of congestion caused by “capita”, but the amount of
expenditures required to finance many public services, including transportation, public
safety, water, waste disposal, and electrical and communications infrastructure, islikely

to depend on the level and composition of industrial development. Such, at least, seems

13 Janebais also able to generalize the zero-tax result to include cases where the firms' outputs are sold to
the consumersin one of the two countries, rather than in athird country. In these cases, the country
containing these consumers cares about consumers' surplus, along with tax revenue and its firm’ s profits.

12



to be the premise of many economic development initiatives that aim to enhance local or
regional investment. Indeed, some of the congestable public services provided to
households, including education, are also closely intertwined with economic
development, and disentangling the congestion effects associated with labor and capital
mobility empirically isnot asmple task. In general, however, thereislittle reason to
assume that the congestion effects attributable to capital mobility are negligiblein
magnitude, and, in the absence of empirical analysis, it is perhaps more plausible to
postul ate that expenditures on the public services that serve private capital investment are
likely to risein proportion to the level of investment. In this case, competition for mobile
capital would drive the tax rate per unit of capital to alevel equa to the amount of public
expenditure per unit of capital, which could be substantially greater than zero.® Onthe
other hand, the absence of capital mobility eliminates the need to tax capital as amethod
of controlling congestion.

To conclude, we have identified several instances where a positive connection
between tax competition and taxes on mobile factors implies the existence of welfare-
improving tax competition. The next section provides another example where factor
mobility may lead to higher taxes on the mobile factors, but in this case the welfare
effectswill be difficult to evaluate, due to the introduction of income distribution

considerations.

6. Endogenous Palitical Market Structure
Once the international mobility of firmsis recognized, the endogeneity of market

structure must also be recognized. Thislesson is emphasized by Horstmann and
Markusen (1992), who model market structure as the outcome of the plant location
decisions of firms. But just as“ private market structure” is endogenousin aworld
economy with mobile firms and capital, so too should “political market structure” be
considered endogenous. In contrast, the literature discussed to this point effectively treats
this structure as independent of the level of economic integration in the world economy.

Indeed, much of the tax competition literature ignores politics altogether by ignoring

18 Moreover, restrictions on the use of other taxesto finance expendituresthat do not directly benefit capital
could leave equilibrium capital taxes higher than thislevel.
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differences between residents within a single region and assuming that the government’s
goal isto maximize their common welfare. Alternatively, the literature recognizes
differences between individuals but assumes that governments maximize a weighted
social welfare function (possibly with some residents receiving zero weight); see Oates
and Schwab (1988), for example. Models that abandon welfare maximization, such as
the Leviathan models discussed above, typically specify apolitical structure that remains
invariant with respect to changes in factor mobility.*

To see why political market structure might be endogenous in an important way,
consider the following model. The world economy consists of afixed number of
identical regions, each containing two competitive production sectors, M and A. The
production technology for section A islinear, requiring one unit of labor to produce one
unit of output. Sector M uses labor, capital, and a public input (“infrastructure”) to
produce output, and the production function is denoted s(g)f(K, L), whereL islabor in
M, K iscapital, g is expenditures on the public input. For now, we assume a*“ pure’
(noncongestable) public input, but the results are then extended to the impure case. To
remove unneeded clutter, assume that the two outputs are perfect substitutes, so that both
of their prices can be set equal to one. The public input is produced from output.

Each region contains resident workers and resident capitalists. The capitalists
each supply one unit of capital. On the other hand, a*“type-n" worker supplies one unit
of labor in sector M and 1-n units of labor in sector A. These differential productivities
may be viewed as a ssimple way of modeling adjustment costs. Assume that thereis one
worker of each type.

The available taxes consist of atax on capital and separate taxes on the labor
employed in each sector, with the ad valorem rates denoted t;, i = K, M, A.

Consider first the goal of maximizing aregion’'stotal resident income, assuming a

system of many regions. We have provided the region with sufficient instruments to

7 Persson and Tabellini (1992) may be viewed as an exception. They add an initial stage to amodel of tax
competition, in which each region’ s residents use majority ruleto elect apolicymaker. Anincreasein
capital mobility causes votersto elect a poorer policymaker, since they benefit from the resulting risein
taxesin the subsequent Nash game between policymakers. The model employed below focuses instead on
the political influence exercised by various groups of residentsthrough lobbying activities, and it employsa
general -equilibrium specification of the capital market, in contrast to Persson and Tabellini’ s assumption of
afixed return on capital.
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obtain afirst-best allocation. Thus, capita is not taxed, thereby avoiding any distortions
to the capital stock. Instead, al revenue needs are met with a uniform tax on M-labor
and A-labor, thereby avoiding any distortions to the allocation of labor between the two
sectors. The public input is set to equate the marginal benefit to the marginal cost: s,f =
1. Theequilibrium for the entire system of regionsis clearly efficient. In particular, the
inefficiencies uncovered in the Zodrow-Mieszkowski model are not present, because we
are supplying regions with an efficient revenue source, i.e., the uniform tax on labor.

L et us remove the assumption of many regions and, instead, start reducing this
number so that each individual region starts to possess market power on the world capital
market. By assuming identical regions, we avoid terms-of-trade considerations, since no
single region imports or exports capital in equilibrium. Continuing with the assumption
of income maximization, |et the regions now play a Nash game in tax rates. Thereistill
no second-best problem here, and so the optimal tax and public input system remains
unchanged, until we reduce the number of regionsto one. At this point, the optimal
division of taxation between labor and capital becomesirrelevant.

To recap, the tax on capital is positive and independent of the number of
competing regions. In itsalf, thisresult shows that “more” tax competition is not
necessarily associated with lower tax rates, but thisfinding is sensitive to the assumption
of anondistortionary revenue source. We present it merely to have a benchmark for the
subsequent analysis.

We now introduce politicsinto the model. Specificaly, let us employ the
framework used by Grossman and Helpman (1994) to analyze tariff formation.*®
Different groups of individuals in the economy form lobbies, which then compete for
political favors by confronting the government with “contribution functions,” relating the
group’ s contributions to the government’ s subsequent choice of tax rates. Ci(t) for group
i, wheret isthetax vector and g is determined by t viathe government budget constraint.
The government then maximizes a weighted average of contributions and welfare: C +

aw, where welfare W equal s regional income in this model (gross of contributions) and a

18 Marceau and Smart (2001) use asimilar framework to examine “businesstax lobbying,” but they treat as
exogenous the set of lobbies. Lorz (1998) employs amodel of lobbying that also ignores the endogeneity
of lobbies.
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is an exogenous welfare weight.  Thisis acommon agency problem, where the lobbies
are the principals and the government is the agent. The lobbies play a Nash gamein
contribution functions, and then the government chooses taxes and the public input level.

In Grossman and Helpman, the industries that lobby are treated as exogenous, but
Mitra (1999) and Riezman and Wilson (1997) both consider models where groups |obby
only if the gain from doing so exceeds the fixed cost involved in organizing the lobby,
which varies across potential lobbies. Let us assume that there exists some set of
“permanent” sector-M workers who band together and lobby for favorable tax policies.
Letting L* denote their [abor supply, their objective is to choose the contribution function
that maximizes net income, wML* — C, where w' denotes the after-tax wage rate in sector
i. The remaining workers are assumed to be too disorganized to mount an effective
lobbying campaign; the cost of organization istoo high.

But what about resident capitalists? Two considerations come into play when
there are no impediments to capital mobility. First, there may be absentee capital owners.
Although foreign lobbies do exist and have been analyzed in the literature, the
nonresidence status of some capitalists can be expected to diminish capital’s political
influence. But this consideration does not come into play in the case of many price-
taking regions, because then capital in any region is powerless to affect the after-tax
return on capital. Hence, capital will not lobby.*

On the other hand, capital will not be hurt by itsfailure to lobby. To seethis, we
pull out acrucia property Grossman-Helpman model: the equilibrium contribution
functions must be locally truthful. This meansthat their derivatives equal the
corresponding derivatives of the groups welfare functions. But in this case, the
maximization of the government’ s objective, C + aW, is equivalent to the maximization
of aweighted social welfare function, which is aweighted sum of incomesin this model.
With only the L* workers lobbying, their income, w"L*, receives more weight than the
incomes of the remaining workers and capitals.

Formally, the government is effectively maximizing the following objective

function (where the residents’ capital endowment has been normalized to equal one):

19 The assumption of perfect capital mohility encompasses the absence (or ineffectiveness) of quotas on
capital imports, which may themselves be the subjects of lobbying activities. See Facchini and Willmann
(2000) for an analysis of this possibility.
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(+awML* gr + wMLMwWMwA) —L*) + wALA(wMw)], (2)

where L'(wM/w”) denotes the labor supply for sector i. Since workers choose only the
sector in which to supply labor, this supply depends only on relative after-tax wage rates.
This expression is maximized subject to the government budget constraint. To state this
constraint, we shall use upper-case letters to denote before-tax prices. Under our
assumptions, W" is fixed at one, whereas W depends on g and R via the zero-profit
requirement. Consequently, g and R also determine the capital-labor ratio in M
production. With these observations, we write the government budget constraint as

follows:

g=[k(g R(R-1) +W"(g, R —w")IL"W"w") +@-wHLAW"w?), (3

where k(g, R)L™(wW"/w”) denotes the total capital devoted to M production.

The control variables for the maximization of (2) subject to (3) are g, R, w™ and
w”. Together they determine the three optimal tax rates. But R enters only the budget
constraint, and differentiation of this constraint with respect to R yields the following

first-order condition,

(R-r) ks(g. R) =0, 4)

since the zero-profit requirement implies that the other derivatives involving R sum to
zero.

Thus, asmall (price-taking) region continues not to tax capital at source, even
when a subset of workers possess more political influence than other workers. This
conclusion is similar to the Bucovetsky-Wilson (1991) result that capital should not be
taxed at source when taxes on wage income are available.

Politics are not irrelevant, however. Although the M-lobby is unable to profitably
make itself better off at the expense of capitalists, it can certainly benefit from taxing the
income of A-workers at arelatively high rate. Thus, it is easily shown thatt* > t"
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under the equilibrium tax system, i.e., M-workers are taxed less than A-workers to

finance the public input. It followsthat politics leadsto a distorted labor market.
Turning to the equilibrium level of the public input, we may differentiate the

government budget constraint with respect to g and once again use the zero-profit

condition to obtain:
sf(K, LMy =1, (5)

which isthe first-best condition, requiring that the margina impact of g on income,
holding fixed all behavior effects, equal the marginal cost of g. For asystem of identical
regions, however, the introduction of politics does lead to a higher public input level,
because the favorable treatment of M-workersraises L™, thereby raising the left side of
(5).

It isworth noting at this point that competition for capital does not seem to be
eliminating “wasteful politics.” The M-lobby is obtaining political favors at the cost of a
distorted labor market. In addition, output is being diverted from consumption purposes
to lobbying efforts.

Suppose now that we start reducing the number of regions, so that they begin to
possess market power on the world capital market. 1n the absence of politics, we saw
that nothing happened to the capital tax. Thisisno longer the case, however, because
the M-lobby now sees capital taxation as an untapped method of further redistributing
incometo itself, at the expense of capitalists. In particular, the region’s capital tax is now
partially capitalized into alower after-tax return on capital. If the M lobby remains the
only active political group, then we should expect it to lobby for a capital tax, and the
resulting equilibrium capital tax can be expected to grow as the number of regions
ghrinks. Interms of the maximi zation problem given by (2) and (3), asingle region now
treats r as afunction of itstotal capital demand, r = r(kL™), which rises as this demand

increases. Asaresult, (4) isreplaced with the following first-order condition for R:

(@- 1) (K)ks + | (R=n)ks =0, (6)
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where| isthe Lagrange multiplier on constraint (3) and use is made of the absence of
capital imports or exports in equilibrium. This Lagrange multiplier lies between aand
1+a, reflecting the greater value placed on M-workers than capitalists and A-workers.
Thus, (6) impliesR islessthanr, i.e., capital istaxed. Inthe limiting case of asingle
region with afixed capital supply, r' (K) goesto minusinfinite (fixed supply), and thus
(6) implies a corner solution with r reduced to the lowest level at which capitalists are
willing to supply capital, which we take to be zero. In other words, the M-lobby induces
the government to tax away al capital income. A-workers are also taxed at a higher rate
than M-workers, implying a distorted labor market.

Until now, the model has merely replicated the standard normative and positive
view that atax on afactor rises as the factor becomes more elastic. However, this view
ignores the incentives faced by capital to become politically active. Consider again the
single-region case. Capitaists will form alobby if the gain from doing so exceeds the
cost of organizing the lobby. But thisisarather weak requirement. If no lobby is
formed, al of their incomeistaxed away. If alobby isformed, then their weight in the
objective function given by (2) isincreased from ato 1+a. Interms of condition (6), ais
replaced by 1+a, which exceeds| , and so we go to a corner solution at the other extreme.
In particular, all labor income istaxed away to finance asubsidy for capital. Although
M-workers and capitalists are given equa weight in the government’ s objective function,
the only way to increase the incomes of M-workers without distorting the labor market is
to raise the wages of both M-workers and A-workers by equal percentage amounts. But
their average weight in the objective function lies below the weight given to capitalists.
Thus, redistributing income from capitalists to M-workers either distorts the labor market
or requires that some income go to the politically-inactive A-workers. It follows that the
government has an incentive to redistribute income in the opposite direction, taxing away
all worker income and giving the proceeds to capitalists. Capitalists therefore choose to
lobby if the cost of organizing a lobby is less than the region’ s total income. We will
make this innocuous assumption.

On the other hand, M-workers now realize there is nothing to gain from forming a
lobby. Thus, moving from many regions to one region eliminates the worker |obby but

causes capitaliststo formalobby. Consequently, labor market distortions disappear,
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but capitalists receive all (or almost all) of the economy’ sincome.

Less extreme results occur at the intermediate cases, where there are a small
number of regions. Assuming the cost of organizing alobby is sufficiently small for
capitalists, there will be some finite number of regions at which they will choose to incur
these costs. Asthe number of regionsis reduced to this level, we can expect the capital
tax to discontinuoudly fall, maybe becoming asubsidy. But the capitalist lobby must
contend with the distorting effect of the capital tax or subsidy on the interregional capital
alocation. Thus, the M-lobby may or may not continue to participate in the political
process when there are still multiple regions.

Two issuesremain: the relation between the number of competing regions and
the level of campaign contributions, and the size of the public sector, measured by g. On
the second issue, note that the labor market distortion that was leading to a higher level of
g isremoved once the M-lobby exits the political scene. Thus, public expenditures are
lower in the case of a single region than when there are many regions. Thisresult
contrasts sharply with the common view that tax competition lowers equilibrium
expendituresto inefficiently low levels. Infact, they lie above the first-best level in the
many-region case.

Turning to lobbying costs, if alobby has no competition from other lobbies, then
it captures al of the surplus from its relation with the government. In other words, the
government is indifferent about accepting contributions from the lobby. These
contributions must be positive in the many-region case, where M-workers lobby. The
reason is that redistributing income to M-workers distorts the labor market. The
government must therefore be compensated to be willing to undertake this redistribution.
On the other hand, redistributing income to capitalists in the single-region case caries no
distortion. Thus, the contributions supplied by capitalists are negligible.

To conclude, the equilibrium in the single region case is efficient, whereas it is
distorted in two ways in the many-region case: adistorted labor market and “wasteful”
campaign contributions (unless government preferences count in the measurement of
social welfare). Whether socia welfare is higher, however, depends on one’ s concept of
social welfare. Capitalists get al of the income in the single-region case.

This example has been chosen to illustrate in a stark way the drastic change in
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political market structure that can occur when the intensity of tax competition declines.
The same message emerges from less extreme models, and other assumptions lead to
even more extreme results. For example, alowing the public input to be impure (i.e., its
cost depends on the amount of capital used in production) implies that the capital tax will
be positive in the many-region case, rather than zero, but this assumption does not affect
tax policy in the single-region case. Asagenera rule, however, less capital mobility
gives capitalists more of an incentive to organize an effective lobby, and the result can be

lower capita taxes than exist when tax competition is more intense.

7. Tax Diversity

We now explicitly recognize variations in the tax policies chosen by different
regions. In particular, we argue that such variations can persist and expand under tax
competition, and their presence can be viewed as another source of wasteful inefficiency
under tax competition.

A. Diversity and Regional Size

According to Bucovetsky (1991) and Wilson's (1991) analysis of “asymmetric tax
competition,” small regions tend to set lower tax rates than large regions, since the former
have the higher capital elasticities. Asaresult, capital is misallocated across these
regions.® Note, aso, that there is no second-best argument here for tax rate differences.
Regions differ in size only because they contain different numbers of individuals, not
because these individuals differ in incomes or preferences. Despite the inefficiencies
associated with different tax rates, however, atax harmonization policy without lump-
sum transfers between regions will not necessarily make both regions better off, because
it removes the ability of small regionsto exploit large regions by undercutting their

taxes.

% | n contrast to Bucovetsky and Wilson, Haufler and Wooton (1999) consider competition between two
countries for aforeign-owned owned monopolist and conclude the larger country “wins’ the competition,
because the monopolist benefits from alarger market, due to the assumed existence of transport costsin
goodstrade. Other models with goods trade are considered below.

L Harmoni zation issues have figured prominently in the literature on commodity tax competition. See
L ockwood (1998) and Wilson (1999).
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B. Diversity and Goods Trade

A more striking result is that regions that are ex ante identical will nevertheless
choose different tax rates in some cases. In particular, Wilson (1987) obtains this
property by extending the Zodrow-Mieszkowski model to a system of many regions that
import and export two private goods. In equilibrium, some regions choose arelatively
low tax rate on capital and produce the capital-intensive good, whereas other regions
choose arelatively high tax rate and produce the labor-intensive good. No region
produces both goods, because then atiny reduction in its tax rate would discontinuously
eliminate al production of the labor-intensive good, creating only capital-intensive
production in its place. Asaresult, there would be a discontinuous jump in tax revenue,
at almost no cost in terms of reduced wages. Once again, thisdiversity in tax ratesis
truly wasteful, since there are no ex ante differences between regionsto justify it.

We should not expect the absence of a convergence in tax rates over timeto
reflect an absence of wasteful tax competition. Some regions “give up” on trying to
attract the capital-intensive industry and instead choose high tax rates and settle for
relatively high levels of public expenditures but low wage rates, whereas others do the
reverse. Both typesof regions are equally well off, but for different reasons.

Thismodé is based on the Heckscher-Ohlin model from international trade,
extended to include mobile capital and a public good that is financed with atax on
capital. The basisfor trade in the Heckscher-Ohlin model is comparative advantage
based on exogenous factor-endowment differences. In the current model, factor-
endowment differences again determine trade, but they are endogenous.

Trade theorists have posited aternative models to explain the large amounts of
trade that seem not to be based on comparative advantage. In particular, models of
monopolistic competition are used to explain trade in similar products between similar
countries. These models are based on the existence of scale economies, and Krugman
(1991) and others have extended them to investigate the tendency for industria activity to
concentrate in particular regions. This tendency depends on the importance of
agglomeration forces and transportation costs.

L udema and Wooton (2000), Kind et a. (2000), and Baldwin and Krugman
(2000) have used this type of model to investigate tax competition. While there are
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differences in the equilibrium concepts used in all three papers (described below), they all
provide examples where tax competition does not lead to equal tax rates between regions.
In this case, all manufacturing locates in the “core,” leaving the “periphery” with only
agriculture. The advantages of agglomeration then enable the core to raiseits tax rate
above the periphery’s rate. Badwin and Krugman use the moddl to explain why, in the
European economy, “it has by no means been uniformly the case that integration has led
even to anarrowing of tax differentials. Tax rates have always been higher in the core
than in the periphery...Only since 1978 have some faint signs of increased tax
competition started to appear...However, tax rates in the core nations leveled off while
periphery rates converged upward” (p. 5). Note that agglomeration economies represent
an efficiency justification for locating some industriesin a subset of regions. While such
asymmetries complicate efficiency comparisons, there does not seem to be an efficiency
role for tax competition in these models. In fact, Baldwin and Krugman argue that
intervention in the form of a“tax floor” would make both the core and periphery better
off. Inany case, the conclusion from both Wilson (1987) and the new-geography
models seems to be that we cannot use narrowing tax rate differentials as an indicator of
the presence of welfare-worsening tax competition.

In addition to diversity, there is the issue of how tax competition affects the

overal levd of taxation. The next section deals with thisissue.

8. Tax Competition and Economic Integration

Adding goods trade to the analysis allows us to describe “economic
integration” not only in terms of increased factor mobility, but also reduced transport
costs in goodstrade. The papers by Baldwin and Krugman (2000), Kind et al. (2000),
and Ludema and Wooton (2000) all show that reduced transport costs can lead to higher
taxes, over the range where these cost reductions increase agglomerative forces. One
difference isthat Baldwin and Krugman rely assume a Stackelberg game, where the core
has the advantage of moving first. In contrast, the other two papers assume Nash
behavior, in which case there exists problems with multiple equilibria unless some type
of equilibrium refinement is employed (see Ludema and Wooton).

The point we wish to make here is that Heckscher-Ohlin trade theory also
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provides an explanation for why free trade leads to higher tax rates, at least in some
regions. To seethis, consider first the free-trade equilibrium in Wilson’s (1987) model
of many regions. In particular, the high-tax regions export the labor-intensive good and
choose the public-good level that satisfies condition (1), given above. This condition
equates the margina benefit of the public good with the margina cost, which includes
the cost associated with capital outflows. This latter cost, given in the denominator of
(1), depends on the tax rate and the elasticity of capital with respect to the tax rate. This
elasticity depends on the degree of substitutability between capital and the immobile
factor in production.

Suppose now that we eliminate goods trade, so that both goods are produced in
each region. To simplify the argument, suppose that the utility function takes the
separable form, u(f(c,, ¢,), g), where ¢, is consumption of good i, g is the public good, and
the function f is assumed homogeneous of degree one.  Strictly speaking, if goods trade
is eliminated, then foreign capitalists are unable to repatriate their earnings and must,
therefore, consume them where they are earned.  Equivalently, we may assume that there
istradein capital and “aggregate consumption,” given by c, = f(c,, ¢,), but not trade in the
Separate consumption goods. In either case, the model is capturing the inability of
regionsto ater their output patterns independently of their consumption patterns.

Proceeding with the “ aggregate consumption” formulation, normalize the price of
aggregate consumption to equal one, so that the after-tax return, r, represents a “real
return.” A region’s before-tax returnisagainr + t, and the wage and relative product
prices are determined by the requirement that both industries earn zero profits.

Consider now the critical elasticity e in therule for optimal public good
provision. In the present no-goods-trade case, this elasticity depends not only on the
substitutability between factors within each industry operating in the region, but also on
the substitutability between goods, which is accomplished in a closed-economy setting
through changing consumption patterns.  These considerations are incorporated into the

following form of the elasticity:
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where| j isthe physical share of aregion’sfactor i located inindustry j (I i1 +1 i, = 1), g;
isfactor i’sincome share in industry j (g + gx; = 1), Sj is the elasticity of substitution
between factorsin industry | (measured positively), e ; isthe elagticity of theindustry 1's
demand for labor with respect to R, k;isindustry j’s capital-labor ratio, and k isthe
region’s capital-labor ratio. Note, in particular, that e ; isa“derived elasticity,” which
includes the wage and product-price changes that accompany arisein R and therefore
depends on the substitutability between the different goods in resident consumption.

In the free-trade equilibrium, where countries specialize in production, we have

> ®
eK = —
aj

for aregion speciaizing in good-j production. In contrast, the first two terms on the right
side of (7) are aweighted average of the capital elaticities for the two industries, holding
fixed the labor devoted to each industry, i.e., these are the elasticities that the regions
would face in the free-trade equilibrium. The third term represents the new consideration
that arises as aresult of incomplete specialization. Asthetax raterises, causing R (=r+t)
to rise and the wage to fall, the price of the capital-intensive good increases relative to the
labor-intensive good. Asaresult, consumers shift some of their purchases from the
capital-intensive good to the labor-intensive good. If good 1 is labor-intensive, then this
shift induces firms to move labor to industry 1, implying that the labor elasticity, €4, is
positive and, therefore, the third term is positive. Similarly, we can expect the third term
to be positive if good 1 is capital-intensive.

Thus, eiminating goods trade between countriesimplies that arise in the capital
tax creates not only substitutability between factors within industries, but also
substitutability between goods within countries, and the latter consideration works to
raise the overall elasticity of aregion’s capital usage with respect to the tax rate. Thus,
the high-tax regions under free trade can be expected to have alower tax rate in the
absence of trade. We therefore cannot say that economic integration in the form of

increased “trade free-ness’ uniformly leads to lower tax rates.
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Matters are more complicated for the low-tax regions. Under free trade, these
regions choose tax rates just low enough to attract the capital -intensive industry [see
Wilson (1987)]. At the margin, these regions therefore face an infinite capital elasticity
with respect to the tax rate; any higher tax rate flips domestic production from the capital-
intensive industry to the labor-intensive industry.  This discontinuity means that rule (1)
isnot valid for these regions. While the elimination of goods trade restores continuity,
these countries can also be expected to face higher elagticities than before at lower tax
rates, due to the considerations embodied in the elasticity expression for the no-trade
case. Without a more detailed analysis, we cannot say whether these countries raise or
lower their taxes.

To conclude, increased economic integration does not necessarily cause taxes to
fall inal countries. Since these rates are inefficiently low in the absence of integration, it
may be possible for increased integration to improve welfare, even when wasteful trade
occurs. This possibility deserves further anaysis.

9. Compstition, Redistribution, and Risk: Welfare Enhancing or Welfare Reducing?

A large fraction of public expenditure in modern advanced economiesis devoted
to policies that transfer resources, in cash or in kind, from one group to another.
Sometimes, these transfers are explicitly designed to insure against specific risks, such as
unemployment or illness. In other cases, they finance payments to the aged or to the
poor. Agricultural subsidies, intergenerational transfers, regional development policies
(including investment subsidies targeted at low-income regions), housing subsidies, and
many forms of government intervention in capital markets purportedly benefit groups
that are disadvantaged in some respect. These policies can be characterized as
“redistribution” and, asin our analysisin Section 6, may be viewed as the outcomes of
political processesin which different groups attempt, through lobbying, voting, or by
other means, to transfer resources toward themselves.

From an ex ante perspective (or from behind aveil of ignorance), on the other
hand, such policies may be viewed as “insurance”’ against various risks. These “risks”
may include the impacts on earnings in specific industries attributable to technological

and demographic change, whether sudden or protracted. They may arise partly from
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accidents of birth, including place of birth, race, cognitive and physical ability or
disability, and family wealth. Intergenerational transfers may raise the incomes of those
borne in less-advanced times at the expense of subsequent generations, who are able to
take advantage of better technology. All of these benefits, of course, are financed by
taxes imposed on others, typically with amix of revenue instruments including taxes on
earnings, persona income, consumption, and — of particular interest for present purposes
— source-based taxes on capital or the return to capital. The mobility of capital, high-
income households, or other resources that are net contributors to the fiscal system can
undermine the ability of governments to finance these programs of redistribution or
insurance.

If greater mobility of resources constrains the ability of governments to
redistribute, this may ssimply result in less utilization of the political process by interest
groups or bureaucracies for possibly wasteful rent-seeking activities, as described above,
and thus perhaps a higher leve of efficiency in economic performance. On the other
hand, private insurance markets may fail to protect households from various kinds of
risks. If greater competition for mobile resources constrains the ability of the public
sector to insure against these risks, it may impose real social costs. Furthermore, as
noted long ago by Domar and Musgrave (1944), tax and other policies that pool
otherwise uninsurable risks through the public sector may improve the alocation of
resources between more and less risky activities (e.g., Boadway and Wildasin (1990)).
Competition for mobile resources may therefore be harmful to social welfare (Bureau and
Richard (1997), Sinn (1995, 1996, 1997)). Whether thisis the case or not depends
critically on whether and how private markets fail to insure risk, and, equally important,
on the way that factor mobility itself affects the magnitude and distribution of risk.

For example, suppose that a region uses immobile capital and labor in a
production process that is subject to stochastic shocks (e.g., technological shocks, or
variability of output prices on external markets for traded goods) so that the value of local
production f(k, I, g), and thus total regional income, is random. Gross wage income and
the gross return to capital are also stochastic, in general, although the relative degree of
variability of wage and capital income depends on the precise nature of the production

function and on the precise nature of the shocks. If the recipients of wage income are
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highly risk-averse and the recipients of capital income are risk-neutral, and if earnings are
not privately insurable, then a government policy that uses taxes and transfers to smooth
the incomes of wage earners, while raising the variability of capital income, can be
welfare-improving. If capital now becomes freely mobile, and if shocks are uncorrelated
(or at least less than perfectly correlated) across regions, the net return to capital in a
small region must be state-independent (or at least less state-dependent). Favorable
shocks would (typically) result in higher capital productivity and capital inflows, while
adverse shocks would reduce the local stock of capital, and the variability of wage
income might increase as aresult. In the absence of redistributive policies, capita
mobility could thus increase the socia cost of incomerisk. At the same time, capital
mobility would make it impossible to shift the risk of adverse shocks from labor to

capital through tax/transfer policies; the best ex post policy for wage-earners, in favorable
or unfavorable states of the world, isto have a zero tax on capital. In this case, capital
mobility causes redistributive policies that reduce the social cost of risk to become
ineffective and costly, and, presumably, to disappear.

While competition for a mobile factor can thus undermine social policies for
managing costly risk, this conclusion can easily be reversed (Wildasin (1995)). For
example, suppose that the mobility of workers (or perhaps a particular type of worker,
such as skilled workers) increases. Region-specific shocks may now result in inflows or
outflows of labor, reducing the riskiness of wages and thus the cost of earnings risk.
While labor mobility may limit the ability of a government to insure earnings, the market
itself provides insurance against earnings risk, and the ability to deploy labor in regions
whereit is most productive raises total output and income for the system of regions.
Competition for mobile factors may thus obviate the need for some types of social
insurance while raising overall productivity.

If factor mobility shifts the distribution of risks away from mobile resources and
toward other (immobile) resources, the demand for private insurance may shift.
Multinational corporations may be able to bundle (and perhaps to pool) regional risks, for
example, so that acquisition of equity in one firm may enable investors to achieve
protection from certain region-specific risks. On the other hand, regional equity markets

may provide better mechanisms for investors to achieve preferred exposure to and
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diversification of local risks (Asdrubali et al. (1996)). While diversification of local
risks to immobile norn-human resources (fixed capital, land, or other natural resources)
can be achieved through cross-ownership of these assets, this may increase the incentive
for governments to tax the returns to these assets in order to reap the gains from tax-
exporting, as discussed above. In the extreme, governments could impose confiscatory
taxes on the returns to any immobile resources that might accrue to non-residents, but in
doing so they would destroy the incentives for non-resident ownership and thusthe
potentia gains from diversification (Wildasin and Wilson (1998)). Changesin the
riskiness of returns to different factors can also affect the attractiveness of investment and
employment in different sectors and occupations, such as the incentive to invest in human
capital (Wildasin (2000), Poutvaara (1999)).

Analysis of the interaction between factor mobility, the structure of financia
markets and institutions, and their implications both the benefits and costs of socid
insurance policies, is still at an early stage. The literature to date has shown, however,
that the welfare implications of fiscal competition for mobile factors are likely to be
ambiguous in aworld with imperfect insurance markets: in such a second-best
environment, factor mobility may undermine important public-sector social insurance
mechanisms that help to offset market failures or, on the other hand, may help to reduce
the costs of imperfectly-insured risks and thus obviate the need for (possibly imperfect

and socially-costly) socia insurance policies.

10. Empirical Approaches

There is ahuge amount of empirical work related to the issue of fiscal
competition between governments, particularly when one recognizes that the literature on
the Tiebout hypothesisis essentially about competition for resident households (labor) by
local governments. In this section, we point out some central approaches and how they
relate to the theories described in the previous sections.

Much of the literature fails to distinguish between good and bad tax competition,
and so let us start by testing for any tax competition of either the Zodrow-Mieszkowski
“bad” type or Leviathan “good” type. Even if we are not trying to make this distinction,

amore basic problem must first be addressed: competition between governments may
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not involve the factor-mobility considerations that are the subject of the present paper.
Instead, there may be “yardstick competition,” under which voters use taxes or other
fiscal variablesin neighboring jurisdictions as asignal of the productivity of their own
government officials. Dueto this signaling effect, government officialsin one
jurisdiction find it desirable to respond to tax rate reductions in neighboring jurisdictions
by reducing their own tax rates. Thisis one type of “strategic interaction” among
governmentsthat is reviewed by Brueckner (2001). The basic methodology in the
“strategic-interaction” literature isto estimate an equation relating fiscal variables (e.g.,
taxes) in one jurisdiction to fiscal variablesin other jurisdictions. The problem isthat a
positive relation between the tax rates of competing governments tells us nothing about
what form of competitionis occurring. Note, also, that for the Zodrow-Mieszkowski
type of tax competition, reaction curves may slope up or down; see Wildasin (1991), for
example.

One way to distinguish between tax competition and yardstick competition would
be to distinguish between different components of a government's policy vector
according to their impacts on mobile factors. Infact, Bedey et a. (2001) conduct such
an exercise by distinguishing between taxes on relatively mobile and immobile factors.
A country’ s tax rates on mobile factors are found to be correlated with the average tax
rates on mobile factorsin other countries, with this correlation highest for tax changes
within the EU (where capital should be more mobile). This finding suggests the
presence of tax competition, since there does not seem to be any reason for taxes on
mobile and immobile factors to behave differently under yardstick competition.?

A second approach isto examine directly the effects of fiscal policies on factor
allocations. A number of studies, for instance, have examined whether poor households
move among states in the US in response to differing levels of welfare benefits. Conway
and Houtenville (2001) find that the allocation of elderly households among statesin the
US depends on the fiscal policies of state governments. Other studies (e.g., Buettner

2 Asatechnical point, it should be emphasized that theoretical models of strategic competition with
several different types of tax and expenditure instruments become extremely complex. General results on
the existence and uniqueness of non-cooperative equilibriawith many fiscal instruments are so far
unavailable, and the nature of best-reply relationships with multiple fiscal instrumentsis highly
problematic. Empirical analyses may help to guide theory in determining what sorts of interactions may be
important or unimportant in practice.
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(2001)) estimate whether the capital tax base in one jurisdiction depends on its own tax
rate and on that of neighboring jurisdictions. Mintz and Smart (2001) analyze the
potential for income shifting among jurisdictions by multi-jurisdictional enterprises.
Bartik (1991) summarizes alarge body of empirical studies that examine whether
business investment depends on state and local government tax and expenditure policies.
In these and other analyses, yardstick competition is potentialy clearly distinguishable

from competition for mobile factors because the effects of fiscal policies on spatial factor

allocations are directly estimated. Of course, if jurisdictions are competing for mobile
factors and if their policies are influenced by factor mobility, the policies and the factor
allocations are simultaneously determined, which complicates the task of empirical
analysis (see, e.g., Shroder (1995)).

Still athird approach would be to test the Keen-Marchand (1997) ideathat tax
competition leads to an increase in public inputs relative to public goods, since more of
the former attracts capital. Y ardstick competition does not seem to favor either public
goods or public inputs (although perhaps a model could be constructed where thisis the
case, based on differencesin the “ observability” of goods and inputs). This approach
suggests that we investigate differences in spending patterns across economies that
should differ, according to theory, in the level of tax competition, such as economies that
differ in the number of competing governmentsin agiven area, or in the degree to which

factors are mobile between them.

But before tackling issues related to spending or tax patterns, amore basic issue is

how the total size of government varies across economies with different degrees of tax

competition. Recall from our discussion of tax competition that we should expect taxes

and expendituresto fall as factor mobility increases, or as the market power possessed by

the competing governments declines. The work of Oates (1985, 1989) and others
addresses the importance of these factors by examining the relation between various
measures of the size of government and two variables: the level of “decentralization,”
measured by the “top-tier” government’ s shares of total government expenditures and
revenue, and the leve of “fiscal fragmentation,” measured by the number of independent
government unitswithin agiven area.  The top-tier government ranges between studies,

from nationa governments to county governments in the U.S., and the lower-tier
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governments similarly range widely. The motivation for these studies is that household
mobility is likely to constrain governments from becoming inefficiently large, but capital
mobility could also servethisrole. Itisintriguing that a study by Zax (1989) is
significantly more successful than most other studies in uncovering arelation between
government size and the levels of decentralization and fragmentation. In Zax, the top-tier
governments are county governments, whereas they are state governments in Oates
(1985). Presumably thereisalot more factor mobility within counties than within states.
Thismay help explain the failure of most studiesto relate cross-country variationsin total
tax burdens to variations in the level decentralization.”

Once again, the methodology employed here does not strongly distinguish
between yardstick competition and tax competition. If most government expenditures
are centralized, for example, then thereislittle or no “yardstick” for votersto use asa
measure of efficiency, and so the yardstick theory also predicts bigger government.
Again, studies that disaggregate different types of expenditures or taxes may be helpful
here.

In addition to examining economies that differ in decentralization or
fragmentation dimensions, another approach is to investigate how countries or
jurisdictions within a country differ in their fiscal policies. Recall from our discussion of
asymmetric tax competition that large countries or jurisdictions tend to have relatively
high tax rates and expenditure levels. But Leviathan models suggest asimilar relation.
More generdly, the literature does not suggest that we should see tax rates converging in
any sense, athough Slemrod (2001) has found this to be the case for countriesin the time
period 1985 to 1995.

Where does this |eave us with distinguishing between good and bad tax
competition? If “good” is defined in terms of efficiency criteria, then good tax
competition either corrects distortions that would otherwise exist in the private or public
sectors, or it optimally allocates factors of production acrosslocations. On the latter
issue, we have noted that factors should be taxed according to their marginal costs. This
suggests that we should examine whether governments actually follow thistax rule. As
previoudly discussed, these marginal costs may be sizable. In this case, efficient

23 For arecent study and additional references, see Anderson and VVan den Berg (1998).
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competition for mobile capital would drive the tax rate per unit of capital to alevel equa
to the amount of public expenditure per unit of capital, which could be substantially
greater than zero.*  If, however, competition drives the tax rates on mobile capital
substantially lower, then thisis asign of welfare-worsening tax competition. Slemrod
(2001) finds a positive and significant relation between the extent of electrificationin a
country and its statutory corporate tax rate, suggesting some use of the tax system to
marginal-cost price.

Turn now to theories of tax competition based on the view that this competition is
correcting some pre-existing distortion. In Leviathan models, this correction consists of
additional incentives for government officials to reduce waste in government. We have
already noted that the empirical implications of these models are virtually
indistinguishable from the implications of the standard models of welfare-reducing tax
competition. But Parry (2001) essentially questions the importance of distinguishing
between these models. He examines the possible magnitude of the welfare effects of tax
competition in amodel that generalizes the Zodrow-Mieszkowski model by allowing for
Leviathan behavior. In particular, he alows government officials to care not only about
the welfare of residents, but also about tax revenue per se.  Extending the analysis of
Wildasin (1989), he identifies production and preference parameters (including local
demand/substitution elasticities for capital and for local public goods), numbers (or size)
of jurisdictions, and the potential magnitude of Leviathan behavior. Although the
introduction of Leviathan behavior produces a wide range of outcomes, with taxes and
spending either too low or two high, the welfare losses from tax competition appear to be
quite modest over arange of values of relevant parameters.  Sorensen (2000, 2001) also
finds that the welfare losses from tax competition are modest, at least if one restricts
attention to competition among a group of countries (the EU, for instance) that constitute
only aportion of thetotality of al jurisdictions. It isnot clear, however, whether similar
results hold for the other types of models that we have considered.

In the divided government model from Section 4, the pre-existing distortion is

waste in government, rather than excessive government size. As noted there, this theory

24 Moreover, restrictionson the use of other taxesto finance expendituresthat do not directly benefit capital
could leave equilibrium capital taxes higher than thislevel.
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provides a possible explanation for the difficulty empirical work has encountered in
identifying a relation between tax competition and the size of government. While an
increase in tax competition leads to less waste in government, it also raises consumer
demands for public goods and services, since their effective marginal costs are reduced.
Asaresult, the total size of government may expand.

Two other models show that tax competition leads to higher taxes (or lower
subsidies) on mobile factors or firms. In Janeba’ s (1998) model, the distortion corrected
by tax competition is wasteful competition in “strategic trade policies.” In other words,
tax competition acts as a substitute for export-subsidy competition, leading to an
elimination of wasteful export subsidies. Inthe model of tax competition and lobbying
discussed in Section 6, we find that tax competition can lead to higher taxes on mobile
capital, the reason being that factor mobility reduces the political influence of capital
owners.”

Not only may increased factor mobility lead to higher taxes, but we have also
seen that lower transport costs in goods trade may have the same effect, in both models
with agglomerative economies and models based on Heckscher-Ohlin trade theory. In
both cases, higher taxes have the potentia to be welfare-improving. The difficulty that
Slemrod (2001) encountersin identifying empirically an association between corporate
tax rates and the degree to which a country has open trade is consistent with the lack of a
clear theoretical consensus that freer trade leads to lower taxes.

Pre-existing distortions can also take the form of the economy’ simperfect
handling of risk. In the discussion of risk, redistribution, and insurance in Section 9, we
saw that factor mobility may increase or decrease the riskiness of different types of
income. Empirical analyses like that of Asdrubali et a. (1996) suggest that integration of
factor markets may lead to significant amount of risk pooling, thereby presumably
mitigating market imperfections, but also reducing the potential benefits of socia
insurance policies which in practice may introduce important distortions of their own. On
the other hand, mobility of some factors, like capital, may increase the riskiness of

income from other factors, like labor, and the socia cost of earnings risk may well be

%5 Recall from Section 5 that capital mobility can also increase taxes on capital in the divided government
model.
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substantially higher than the cost of capital-incomerisk; if so, perhaps factor market
integration may exacerbate market imperfections, even asit limits the capacity of
governments to ingtitute policies that offset them. In this regard, one should note the
positive empirical relationship between openness to trade and the size of the public
sector, as discussed by Rodrik (1998). One impact of freer trade may be to increase
earnings risk, giving rise to greater demands for social insurance and regulatory policies
(see also Agell (1999, 2000)). If these policies are undermined by factor mobility, fiscal
competition may be harmful; moreover, in a political-economy context, it may create
pressures for more restrictive trade policies that help to insulate domestic factor markets
from the income risks associated with freer trade. Thisis a potentialy interesting topic
for future research.

Finally, while most of the theoretical literature on fiscal competition focuses on
static or long-run equilibrium policies, empirical research will naturally investigate
changesin policies over time. For example, Slemrod (2001) and Devereux et al. (2001b)
both find evidence that various measures of corporate tax rates have declined over time.
Explicit theoretical modeling of the dynamics of factor mobility and of policy
adjustment, neither of which can realistically be assumed to be instantaneous, would be
helpful in guiding and interpreting such empirical analysis. For example, if capital and
labor adjustment is gradual, the effects of institutional and technological changes that
reduce barriers to factor mobility, such as various liberalizing initiatives of the European
Union or innovations in communications and information technology, would not result in
immediate movements to a new long-run equilibrium allocation of capital and labor.
Factor stocks may be perfectly mobile in the long run but only imperfectly mobile in the
short run, and the desired fiscal treatment of these factors depends, in general, on the
speed with which factor adjustments occur (Wildasin (2001)).

11. Concluding Remarks

This study has reviewed both the good and bad aspects of tax competition.
Several cases have been uncovered where tax competition is welfare-improving.
Whereas some of these models share the same prediction of lower tax rates with models
of welfare-worsening tax competition, several other models suggest that increased tax
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competition, through greater fiscal fragmentation or lower impediments to capital
mobility, can lead to higher tax rates. The anaysis of welfare-improving tax competition
isstill initsinfancy, however. Morework is needed to incorporate reasonable political
processes into tax competition models, leading to sharper empirical distinctions between

good and bad tax competition.
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