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ABSTRACT

We investigate tax policies of two governments hierarchically linked in a federation. At each level,
policies can be influenced by lobbying activities of an interest group. We show that the sign of the
fiscal gap depends on the influence of lobbying on government decisions and the institutional
context (single-tier versus two-tier lobbying). In particular, lobbying at the state tier introduces a
new ‘political’ vertical externality that contrasts the traditional fiscal externality. As a result the
fiscal gap, and then the transfer from federal to state government, may have a positive sign in a
second-best. This result is consistent with common observation but in contrast to previous
theoretical analysis (Boadway and Keen, 1996) disregarding lobbying. Remarkably, lobbying
taking place at both tiers reduces the relevance of the political externality and makes a negative
fiscal gap more likely.

(JEL: D72, D78, H20, H71, H72, H77).
Keywords: Multi-tier lobbying, endogenous policymaking, vertical tax competition, hierarchical
government, fiscal federalism.
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1. Introduction

Normative analysis of vertical tax competition provides an intriguing result that contradicts
standard tenets in the literature of fiscal federalism." In fact, it is generally believed that revenue
should be prominently collected by the federal government for equity and efficiency reasons, while
expenditure should be decentralized. According to this principle, the federal government collects
more revenue than it is needed for federal expenditure - determining a positive fiscal gap - and
then transfers a revenue share to the states. In an influential study, Boadway and Keen (1996)
indicate otherwise. They show that concurrent taxation on a common base for federal and state
governments determines a typical common pool problem leading to excessive state taxation. This
kind of vertical externality can be corrected by a negative fiscal gap for the federal government
(see also Keen, 1998). This surprising result, however, is generally unconfirmed by observed
federal tax systems.?

We extend Boadway and Keen (1996) introducing a political economy perspective, where
decisions taken by state and federal governments can be influenced by an immobile interest group
lobbying for tax reduction. To highlight the effects of two-tier lobbying, we first consider the case
when just the state government is lobbied. In such a situation, we have two kinds of vertical
externalities: the traditional fiscal externality and an additional “political’ externality caused by
lobbying at a state level. The first vertical externality originates from the common tax base that
induces the state government to an inefficiently high state tax and, then, forces the federal
government to decrease the second-best federal tax (Boadway and Keen, 1996). The second
vertical externality takes place because the interest group supports a reduction of the state tax.

State lobbying, therefore, mitigates the effect of the first inefficiency. Depending on its

1 An early contribution on vertically concurrent taxation is provided by Cassing and Hillman (1982).

2 Martinez (2008) includes a public input while Kotsogiannis and Martinez (2008) consider an ad valorem
tax. Such generalizations may indeed lead to a positive fiscal gap. Keen and Kotsogiannis (2002) analyze
the overall impact of fiscal externalities, since horizontal externalities make state taxes too low while
vertical ones do the opposite. Keen and Kotsogiannis (2004) show that more intense fiscal competition, in
form of a large number of states, is unambiguously harmful since it pushes taxes further away from the
efficient equilibrium. Empirical support for vertical tax competition is provided by Besley and Rosen
(1998) showing that an increase of the federal government tax rates on gasoline and cigarettes triggered an
increase of state taxes in the US, between 1975 and 1989. For a similar result for income taxation in the US
and Canada, see Esteller-Moré and Solé-Ollé (2001, 2002). Berry (2008) finds that tax rates are positively
correlated to the number of tax authorities having overlapping jurisdiction in the same US county.
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effectiveness, lobbying may even revert the incentive of the state to exploit the common tax base
and ultimately force the federal government to a positive fiscal gap in a second-best.® If, however,
the interest group lobbies also the federal government to reduce taxation it is evident that a
negative fiscal gap is more likely to emerge than in the case of lobbying restricted to the state level.
This result shows that lobbying by “local’ interest groups, namely by groups that are not influential
at the federal level, could improve the efficiency of the tax system.

Lobbying is envisaged to take place through the supply of campaign contributions, following the
widely used model developed by Grossman and Helpman (1994) and based on the menu auction
framework of Bernheim and Whinston (1986).* Lai (2010, 2014) adopts the same model to
investigate the impact of capital lobbying in a framework of horizontal asymmetric competition,
showing results that contrast common wisdom on the impact of tax competition. We extend the
Grossman and Helpman (1994) model to allow multi-tier lobbying as in Mazza and van Winden
(2002, 2008). Compared to horizontal competition, the political economy literature on vertical tax
competition is rather thin and based on the Leviathan model. Keen and Kotsogiannis (2003),
incorporating both horizontal and vertical externalities, show that an increase in horizontal
competition is welfare improving, in spite of the fact that raises revenues, in contrast with the
Leviathan hypothesis. Wrede (2000) envisages federal and state governments sharing their tax base
and providing productivity enhancing public services to increase their potential tax base. It is
proved that, when only states supply public goods, overprovision in a Nash equilibrium is possible,
depending on the degree of complementarity between public goods and tax bases. This result
would suggest to limit the overlapping of tax sources and expenditures. Also Esteller-Moré et al.
(2012) investigate the problem of the assignment of public functions, focusing on tax powers, and -
as in the present study — allow interest groups to lobby at different political levels for tax
reductions. They show that interest group influence may be welfare improving and that taxation
may be preferable at both federal and state levels rather than at a single tier.

The paper is organized as follows. Section 2 covers the basic model, while Section 3 includes a
discussion of the results. Section 4 concludes the paper with some additional comments.

® The external effect from state level lobbying determines interesting results also in the case of full
inter-jurisdictional labor mobility in contrast with previous literature (see section 3.3).
* See also Grossman and Helpman (2002).
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2. The model

We follow the model developed by Boadway and Keen (1996), in order to better highlight the
extent of our generalization. We, therefore, consider a federation of k states and nk workers with
identical preferences and immobile across states.® Labor and an additional fixed factor, available in
the same quantity in each state, are the inputs used for the production of a private good, x, and two
public goods: a state public good, g, and a federal public good, G. The fixed factor is interpreted as
foreign invested capital that does not move because of high sunk costs. The marginal rate of
transformation between different public goods, each one of them and the private good is assumed
equal to one. Public expenditure is financed by an income tax with a rate 7, =t, + T, where t,
Is the state tax rate and T, is the federal tax rate. A worker’s preferences are described by the
following separable utility function:

U =u(x,1)+b(g)+B(G) (1)

where | is labor supply, u is a quasi-concave function, with u, >0, u, <0, where subscript refers

to partial derivatives, and b’(g)>0, B'(G)>0, b"(g)<0 and G"(G)<0. Maximization of (1)

over x and | subject to the budget constraint, x=(w-z,)I, leads to the following first order condition:
(W=7, )u, +u, =0 )

which implies the labor supply function I(w—7, ). We assume 1> 0,° and substituting in (1), we

obtain the following indirect utility function for a worker:

V =v(w-7,)+b(g)+B(G) (3)

® The assumption of immobile tax base removes the effect of horizontal tax competition on taxation. We
will relax this assumption and include free mobility within the federation in section 3.3.
® Notice that: dI _ _ U, (W=7 Jug +uyl . The denominator is negative by second order
dw (W_TL)zuxx"'z(W_TL)uxl +Uu
condition, while the numerator is positive assuming | sufficiently low.
3




where u,l=v'. Assuming an increasing and strictly concave production function f(nl), which

applies labor to the immobile factor, and a perfectly competitive labor market, the wage rate is:
W= f’(nl(W—TL)) (4)
Consequently, the gross capital rent is:

r="f(nl(w-z_))-nl(w-z )f'(nl(w-z,)) (5)

For future reference, we report the following comparative statics:

o _ i _ =t band <1, @EWn:_WTI<O (6)
or, v 1 fhr on nl’

AT
L O L L Sl L AL (7)
or, or, 1-f'hl’ on nl’

Up to this point, results reproduce those in Boadway and Keen (1996). Recalling (7), next section
introduces capital owners’ lobbying to reduce labor taxes. For this purpose, contrary to Boadway
and Keen (1996) where the rent of the immobile factor is fully appropriated by federal and state
governments and shared in an exogenous fashion, we assume that invested capital belongs to
owners not resident or taxed in the federation, having a budget constraint x=r and indirect utility

function, @(r). This assumption is consistent with a taxation system based on the residence

principle,” and justified by the fact that any attempt to influence policymaking would be frustrated
if the whole gain for capital from lobbying is appropriated by the government. As references for
the analysis that will follow, we include further comparative statics. Given the resource constraints
and a vertical transfer S from the federal government, the budget constraint of a state government

is:

" The assumption of foreign capital immobility is also consistent with the common wisdom that foreign
direct investments are believed to be rather resilient, although this hypothesis needs to be qualified
according to regions and periods (see IMF, 2011). Becker and Rauscher (2013) adopt the same assumption
to analyze the horizontal tax competition in dynamic model.
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g(tL’TL’S):ntLI[W(TL’n)_TL]+S (8)
Straightforward effects of taxes and transfers on the supply of the state public good are:

g, =(w, —~)ntl"+nl gy, =(w, —Lpt,l" =g, —nl

gs =1 g, =t I+nt.l'w, :tLI(l_Wr) 9)

where g, is ambiguous because of the combined revenue and tax effects, g, is negative and

indicates a fiscal externality when state tax rate (t,) is positive, and g, is positive. On the other

hand, the federal government budget constraint is:
G(t,,T,,S)=nkT I[w(z,,n)-z,]-kS (10)

leading to the following effects of taxes and subsidy on the supply of the federal public good:

G, = (WTL —1)knTLI'+ knl
G, =(w, -1knT I'=G, —knl (11)
G, =k

where G; is ambiguous and G, is negative, again for the externality effect, when federal tax

rate, T _, is positive. As a benchmark for future results, we derive the social optimum under the

assumption that all the policies are selected by a unitary government institution. Since states do not
decide on taxes and expenditure, transfers are not considered, in this case. Therefore, denoting

with g the shadow price of federal public goods, the program of the social planner is to

maximize the utility of a representative worker (3):

max COv(w(z,,n)—z,)+b(g)+ B(G)+q[G + kg —knz l(w(z,,n)—7, )—kr(z,,n)] (12)

7.,G.9

subject to the budget constraint for a unitary government



G +kg =knz I(w(z ,n)—17,)+kr(z,,n) (13)

First order conditions are:

uxznkq{f'hl#ril —1] b'=—kq, B'=—q (14)

From (14), we obtain the following the second-best outcome:®

nkB' _nb’ _ 1 (15)
O O L INT

This is the usual Samuelson rule indicating that the Pareto-efficient provision of each tier’s public
good occurs when the sum of the marginal rates of substitution of each state public good g for the
private good x should be equal to the sum of the marginal rates of substitution of the federal public
good G for x, and both should be equal to marginal cost of public funds using distortionary

taxation. Next section shows the results relative to policy-making under lobbying by the capitalist.

3. Results under lobbying

To introduce lobbying into the model, we adopt the very influential and widely applied model of
interest group influence developed by Grossman and Helpman (2002) building on Bernheim and
Whinston (1986). We assume that a capital owner can attempt to influence policies by submitting a
‘menu’ of policy contingent contributions to the state and federal governments, each of them
compensating the policymakers for the political costs of passing a bill in favor of the lobby. Our

analysis of monopsonistic lobbying is relevant in case of particularistic policies, which are

® For comparison’s sake, recall that the social optimum condition in in Boadway and Keen (1996) is:
nkB’ nb’ 1

u u

o I’

1

from the concavity of B and b we see that public good provision decreases in our setting because we
exclude rent tax as a source revenue and allow for (distortionary) labor taxes only. This increases the
marginal cost of public funds.

X

x 1—
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exclusively offered to a lobby and impose widespread marginal costs over population that do not
elicit counteracting opposition (see Baron, 1994; Grossman and Helpman, 1996).°

At both government tiers, the capital owner profits from advocating a lower tax on labor, as it is
evident from the negative impact on rent in (7). Thus, the latter offers (differentiable) tax
contingent contributions, £(t.), to the state government and &T,) to the federal government
(¢, 6 <0).%°

To investigate the effect of two-tier lobbying, an interesting case is when governments can tax just
labor. Otherwise, the federal government could extract the full capital income, and then the
(non-resident) capital owner would have no incentive to lobby because any potential increase of
the capital rent (from lobbying) would be eventually taken away.

The sequence of events is as follows. At the first stage of policymaking, the federal government
levies a tax on labor (T,). If the federal government is non benevolent and the capitalist has access
at that political tier,** his or her policy choice is preceded by the capitalist’s offer of a contribution
schedule &°(T.), mapping every feasible federal tax on labor into a contribution. The contribution
schedule is selected optimally; namely it maximizes the (net) utility of the capitalist. The federal
government, then, chooses a tax, T;°, maximizing the federal government policymaker’s objective
function and obtains the corresponding (monetary equivalent) reward, 6°(T.,°)>0, from the
capitalist. At the second stage of policymaking, the state government levies a tax on labor t_ that
maximizes that government’s objective function. Again, if the government is non benevolent, his
or her decision is preceded by the capitalist’s offer of an optimal (for the capitalist) contribution
schedule, ¢°(t ), mapping every feasible state tax on labor into a contribution to the state
government. Thus, the choice of a tax rate, t;, guarantees to the state policymaker a contribution
equal to ¢£°(t;). To reduce notation, we omit the superscript ° from now on.

The assumption that interest groups may try to influence policymakers sequentially is justified by

the fact that the public budgetary process is typically separated into successive stages. Moreover,

° We also investigate the case of workers’ lobbying. This generalization does not provide qualitatively
different results. Calculations are available upon request.
19 Contributions can be generally interpreted as something beneficial for the receiver and costly for the
donor. For example, favorable policies can be (implicitly) exchanged for campaign contributions, future
employment opportunities (‘revolving doors’), elite services (e.g. parties, perks, holidays, tickets etc.), or even
for bribes.
1 Throughout the paper, we assume that when the government is benevolent, no access is provided to
influencing activities. On the contrary, if the government is non benevolent and thus willing to accept a
contribution, there is no restriction to influence. Intermediate cases would be when lobbying is performed
inefficiently (see, for example: Hillman and Riley, 1989; Mazza and van Winden, 2002, 2008).
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since the capitalist may able to lobby just one policymaker, we distinguish the case of two-tier
lobbying from the cases of influence restricted at a single stage. Sections 3.1.and 3.2. assume that
labor is immobile, in order to concentrate on the effect of lobbying.

3.1. Policies with a benevolent federal government and a non-benevolent state government

State government

Starting from the lower tier of policymaking, taking the federal policy variables T, and S as given,
and assuming that the capital owner has political access to influence the (non-benevolent) state

government, the latter will

max Cv(w(z, )—z,)+b(g)+ B+ AL(t,) (16)

.9

Subject to (8) and capitalist’s maximization condition:
ot —-¢'(t)=0 (17)

From (16) and (17), we see that lobbying induces the policymaker to take into account the
preferences of the (non-resident) capital. The weight attached to capital’s welfare, 4 >0, reflects
the relative interest of the policymaker for the contribution with respect to residents’ social welfare.
Although the capital owner lobbies to reduce the tax on labor, the policy is still suboptimal for the
unorganized group and biased at the advantage of capital. Moreover, since the policymaker is just
compensated for the biased policy, monopsonistic lobbying leads to a “full capture’ of the state

policymaker by capital. After lobbying, the local government chooses a tax on labor that satisfies
viw, ~1)+b'g™® + 20T, =0 (18)

where superscript of gt'fB refers to the types of state government that chooses a policy, in this

case a non-benevolent state government. Notice that, without lobbying, we would have 4 =0
and obtain the same result as presented in Boadway and Keen (1996). From (17) and the
assumption on the utility function, it is straightforward to ascertain that lobbying has a negative

impact on t,, as expected. After rearranging, we obtain (see the Appendix):
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b’ _ ! [1—4‘" f’hzl’J (19)
&

T I’ G u
x 1--L —fhl'+
inL—l)lznl

X

where the right hand side indicates the marginal cost of public funds (MCPF). Comparing (19)
with the second best optimal decision (15) shows a vertical externality from state taxation on

federal revenues, given by G, , which has a negative sign when T, >0 and then pushes t,

above the second-best. ** The main novel element with respect to Boadway and Keen (1996) is the

political externality from lobbying, which is equal to _to
u

X

f'h’l’>0 and always increases the

MCPF inducing a lower t.. This result shows that lobbying tends to counterweigh the vertical
externality of state taxes on federal revenue. From (19) and state government budget constraint (8),

we get the optimal state tax rate selected by a non-benevolent state government, t*° (TL : S) (where

superscript indicates non-benevolent government), which is supported in equilibrium by the

contribution schedule:
o= ooyt ) 2 )+ bl - e ) 2o et )} 20)

The state tax rate t° maximizes [v(w(r,)-z,)+b(g)], i.e. the state government’s objective
function without lobbying contributions. Comparison with (18) and the assumptions on utility
functions indicate that t7 # t)°, implying ¢” > 0. From (18), assuming that the second order

condition for a maximum holds, we can also ascertain that:*®

dt® —a'r,
da n{v'WTLTL + V"(WTL —1)2 + b'gtLtL + b”(gtL )2 }+ /1{60"(& )2 + co'rmL

}< 0 (21)

12 G, Tl
Recall that W =-L
'3 From differentiating (18): l{v’wTLTL +v(w, ~1f +bg,, + b”(gtL)2}+ ﬂ{w”(r,L f+or . ot = o', dA.
9
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The sign of (21) shows that, the impact of the relative preference of the state policymaker for

lobbying contributions has a negative effect on labor tax, as we would expect.

Federal government

Recalling that the capital owner is non-resident, a benevolent federal government will then have
the following program:

mfsx b(W(TL)_ r,_)+ b(g(tLNB,TL,S))+ B(G(tE'B,TL, S))]

st.oot, =t®(T.,S)

(22)
The first order conditions for T, and S are, respectively:
f?t NB
(- Aer, +BG, |1+ S |+nl(kB'=b')=0
. : T,
, ot ,
(—zerL+BGtL{ = j+(b—kB):0 (23)
From (23), we have
NB NB
(— Ao'r, +B'G, {1+ o +nl at—Lj =0 (24)
: AT et oS
Where
ot®  othe (w, ~1)p'nl’ +b"g, nl§
1+ —t—+nl—t—= > > >
oT, 0S v’wwL +v"(wrL —1) +b'gtLtL +b”(gtL) +i{a)"(r,L) +a)'rm}
—nl b"gtl_
VW, + V"(WTL —1)2 +b'g,, + b”(gtL )2 + /I{a)”(rTL )2 +a'r, }
~ (w, —2)o'nl’

V!WTLTL + V”(WTL _1)2 + b,gtLtL + b”(gtl_ )2 + /I{Cl)”(rn )2 + a),r } >0

Lo
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and the denominator is negative by the second order condition in the state problem. Thus, the

federal government policy has to satisfy the following condition:

/I IrB,NB
G =2 (25)
: B'(G”)

the first superscript refers to the type of federal government that chooses a policy, in this case a
benevolent federal government, while the second one refers to state government, in this case a
non-benevolent state government. Equation (25) highlights the external effect of lobbying at the

state level on the federal government decision, showing a negative impact of state tax on the

federal public good. If the state government were not lobbied, G =0 (as in Boadway and

Keen, 1996) because the federal government would incorporate the fiscal externality when
choosing G. However, since lobbying at the state tier (but not at the federal tier) has a negative
impact on the state tax, the benevolent federal government tries to offset that effect by increasing
the federal public good provision. Using (11), we obtain the optimal labor tax of the benevolent

federal government:

_ Aa'nf1
kB’

B,NB __
T, =

>0 (26)

As long as the state government is non-benevolent (1>0), this result contrast with the normative
analysis of Boadway and Keen (1996) where federal tax is equal to zero. The federal government,
which is not politically influenced by capital, reacts to the reduction of the state labor tax (due to
state lobbying) by levying a tax on labor.

Substituting (26) into the federal budget constraint (10), we get an intergovernmental transfer to

the state government:

gone _ {GB’NBB'-lk-Bﬂ;a)qu'hz} 27)

A central and somewhat counterintuitive result in Boadway and Keen (1996) is a negative S,

namely a negative fiscal gap. In our study, the sign of fiscal gap depends on the conflict between
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vertical fiscal externality and political externality due to the lobbying activity represented by
A >0. If state government is not influenced by capital (1 =0) we have the well-known case of
vertical fiscal externality with greater than optimal state tax rate; thus, the federal government will
set an optimal consolidated tax rate by decreasing federal tax rate. In such a case, fiscal revenue of
the federal government is insufficient and it has to receive a transfer from the state government: a
negative fiscal gap then stems from vertical fiscal externality.

However, the outcome in our study differs when A>0. At the state tier, lobbying tends to reduce the
tax on labor from (21). If, therefore, the impact of lobbying on reducing the state tax fully (or
partially) offsets the incentive of the state government to overexploit the common tax base (namely
to set an inefficiently high tax rate), then lobbying fully (or partially) internalizes the negative
fiscal externality of state policy-making, and the fiscal gap is nil (or still negative) from (27).

If, on the other hand, lobbying has a sufficiently high impact on the state government policy, it
could reduce the state labor tax so much to necessitate a positive fiscal gap to restore efficiency:
the federal government increases the labor tax rate to subsidize the state government through an
intergovernmental transfer. In the latter case, we can say that the strong preference of the state
government for lobbying (1) causes a net “political externality’ for the federal government, in the
sense that the externality due to lobbying exceeds that caused by overexploitation of the common

tax base. Thus:

>
SPM =0 A=~
<

B!G B,NB

B Lo
oz

From the previous discussion, it is evident that a “positive fiscal gap” here stems from the interest
that the state government has for campaign contributions, which are not accruing to the federal
government. Moreover, for all values of A, the federal government can internalize the distortion of
state labor tax by adjusting federal labor tax. Thus, federal government controls intergovernmental
fiscal imbalance just through the intergovernmental transfer. Since this transfer is lump-sum
fashion, even if the state government has interest for campaign contribution, the second best
outcome is achieved, under lobbying at the state level (see the Appendix). Results under this

specific regime of lobbying are summarized in the following Proposition.
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PROPOSITION 1. If the capital owner lobbies the state government but not the federal
government, a second best outcome is achieved and the sign of the federal transfer (i.e. fiscal gap)

Is ambiguous.

From Proposition 1 we can derive the following Corollary.

Corollary 1. If and only if the political externality due to state government lobbying cancels out the
vertical fiscal externality, the federal transfer becomes zero and second best allocation is achieved

by the state policy.

We will see in the next paragraph that when lobbying intervenes also at the federal tier it lessens
the political externality effect.

3.2. Policies with non-benevolent federal and state governments.

We now investigate whether intergovernmental transfer always achieves a second best outcome.
Thus, we consider the case where capitalist contributes both level of government, that is, the case
of two-tier lobbying.**

Federal government

Once the state government will select a tax on labor satisfying (18) or (19), the federal government
(or policymaker) problem is:*°

max Ov(w(z, ) -7, )+ b(g (t[“B T S))+ B(G(tLNB T, S))+ $6(T,)

S.t.DDtE‘B Z'[,[\IB(TL,S) (28)

This time the capitalist lobbies both governments (policymakers). Therefore, the net utility of the

capitalist is, recalling (20):

It can be shown that when the federal government is only lobbied the sign of the fiscal gap is still
ambiguous but, in this case, a second best allocation is not achieved. The intuition is that the state
government, as a Stackelberg follower, cannot correct the distortion caused by lobbying at the federal level.
Proof is available upon request.
Y This problem differs from (22) because capital owner can lobby for both level of governments (two-tier
lobbying), as in Mazza and van Winden (2002, 2008).

13



olrt®(1,,8)+ T, )~ ¢ [(T,,5))-o(r,) (29)

where ¢ isasin (20) and H(TL) is the contribution schedule offered to the federal policymaker.

Optimization by the capitalist leads to:
1 ! !
A {ﬂ[b (g®)n1® —b/(g"® Jni"e] (30)

Lobbying at the federal level implies that &, is negative. Thus, the federal government

(policymaker)’s first order conditions for T, and S are respectively:

{(_ ror® + B e {M@H 1" (kB (6™ - bg NB))} fg*he -blg )0
L
ad (20 1 B(G G )(ag_sj (g™ kB (6™)= 0 N

Combining the above conditions, a federal policy has to satisfy the following condition:

grone - (g™ ) —b(g®)?) | AwrE (32)
. AB’(GNB 1. atN® o ot B'(G"®)
oT, oS

Contrary to (25), the sign of the right hand side of (32) is ambiguous (the first term is positive —
see (24) and (30) - whereas the second one is negative). If the interest of the federal government
(policymaker) for contibtuions (¢) is sufficiently high - and recalling that lobbying supports tax
reduction — that government may not be willing to counteract fully the state tax reduction by
increasing the level of federal public good. In fact, from (32) we derive the following optimal
federal tax on labor, assuming lobbying at both stage and using (11):

14



TNeNe _ ¢(b’(g NB) e b'(g B) B) Ao'nf

/IB'(G " XW, —l)kl’NB£l+ o +nl 8tLNBJ : ®(G*)
L ot as

(33)

Again, we can distinguish two effects in (33). The first term shows the effect of lobbying on the
federal policymaker and it is negative. While direct lobbying to the federal policymaker induces a
reduction of the federal tax rate, the second term indicates that the effect of lobbying on the state
government (legislator), which means that the federal tax tends to increase as a reaction to the
reduction of the state tax due to lobbying at the state tier. Thus, the overall impact depends on the
opposite effect of lobbying at both tiers. In conclusion, the federal tax rate induced by campaign
contributions is higher or lower than the optimal level. Substituting (33) into the federal budget
constraint (10), we get

, 1 n|¢(b'(g NB)NB _b'(gB)B) N2 12 NB pr{~ NB
SNENE = - A0 Th*-G™B'|G 34
(6") Alw, —1)'“3(1+5tLNB+n|5tL“BJ ’ &™) @
: oT, B

Similarly to the previous case of benevolent federal government, the sign of fiscal gap is again
ambiguous. The intuition is that the stronger is the interest of the federal government for
contributions (¢ > 0), the more likely is a negative fiscal gap, because the federal government is
now more reluctant to collect labor tax revenue. From (31) it is easy to ascertain that the second

best outcome cannot be achieved, since b’ = kB'.

PROPOSITION 2. If the capital owner lobbies both state and federal government, a second best

outcome cannot be achieved and the sign of the federal transfer (i.e. fiscal gap) is ambiguous.

3.3. Policies with costless labor mobility.

So far, we have assumed immobile labor. We now relax this restriction and allow workers to
relocate costless among two states, « and £. In this case, states take residential mobility into
account when they decide about their policies. To show the effect of labor mobility, we investigate
the case when the capital owner has political access to influence just the non-benevolent state
government.
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Benevolent federal government and a non-benevolent state government
Again we follow the analytical framework adopted by Boadway and Keen (1996), in order to show
how their results are affected by lobbying. We assume a total population n such that population

of state B equals M—n“ where n' represents a total population of state i. Thus, migration

equilibrium implies
e )= 2 [+ bl )= vlwlef =)=/ |+ b(g?) @)

where 7, and g' represent consolidated tax rate and state public goods in state i (i = a, f3) .

From this equation, the migration function becomes n“ :n“(rf’,g";rf,g/”,ﬁ), where g”, 7/

and N are exogenous variables . To see the effect of labor tax on migration, from (35):

a & ra® _(vB wh ns ' 4B ns )}d a _
{vwawna +bagna (vwﬂwnﬂnna +bﬁgnﬂnna ne =
o @ o ’ o o Va3 s ’ Vi3 Vi3
{VW“ (ng 1)"‘ b, g }dtL + {Vwﬂ (er 1)+ b9/ }dtL

' a ' g
—badS +bﬂdS (36)

- [N A [ BB I B WS [ BB r B i i (.
Define A=vi w +b g, —(vwﬁwnﬁ +b,9’ )nn,, =V W, +bi g +V W +byg’, = (vwiwnl +bign1) :
: _ s - . . :
Notice that m—n“ =n’” and ZL=_1. Stability condition requires that the welfare impact of
n(l
immigrants on residents is negative, namely A < 0. Thus, the effects of labor taxes on migration

are:

dn' _l{vii(wi l)+b{9f1}’ dnizl{"j’(""j _1)+b;gtjﬂ}

N

E = A Vw E A wi \"r,

dn' i (o - i (o -

% - % [{V\:ﬂ (WrJL _1)+ b; gtjg }_ {Vw‘ (WTL _1)+ bi gt‘L }]: 0 (37)
d—n|_=_bi’>0 d—nl=5<0

as' A ' s’ A
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where i=a,B (i#]), g}, :t‘LIi(l—W;L) and g, =n'l, Jrn‘t‘LIi’(WjL —1). To ascertain the signs of

dn' dn'
— and —we first need to solve the maximization problems for the governments. Starting

dt} dt;

from the state government, the objective function and constraints of state are:

max (11 v(w (e ,n')- )+b(g(t),n', T, )+ B(G)+ A (t)) (38)
st. ni=n(t;t/,s',s0,T,), ¢'=glt!,T,.S"n')

where the contribution g”‘(t‘L) is derived from the maximization problem of the lobbying
capitalist.

The first order condition is:
v, (ij + W, nt‘iL —1)+ bi'(gt‘iL + ginin )+ Ao "( +r'n, )=O (39)

First two terms show the opportunity cost of reducing tax, while the last term is the marginal
benefit accruing to the state policymaker in terms of contributions for tax reduction. Notice that the
state policymaker chooses a suboptimal tax rate because of capital lobbying. Rearranging (39), we
obtain:®

' _ 1 Jo (i R1r A
i r|_| Gy, 1- u; f(n )Zli{ |’rlj (40)

Uy — T+ W VWJ+b’gJ

Thus, comparing with (19), we can find that labor movement affects the magnitude of state tax and

public goods. In particular, if v\.w', +b/g!, + o' r’ <(=,>)0*" the impact of state policymakers’

preferences for political influence on labor mobility, Ao’ rnii , is higher (equal, smaller)*® than

® See the Appendix.
' This is equivalentto 0 < ———2—— > (=,<]L.

iwl bt gl i
vwwn+bjg - ri

18 \When vivi W;i + bi'g:]i + A rnii =0, MRS corresponds to (19) because this condition means that the

effect of labor mobility cannot affect the optimal condition of state government as in (39).
17



the impact of labor mobility on the workers’ welfare — implying that the relative political influence
of capital on the state government increases (stays unchanged, decreases) — then the state tax rate
increases (stays unchanged, decreases).

Tax also induces labor to migrate 9™ :_i{vii(wi ~1)+ bg! }:( Aeolry ]>0

i w 7 i wi4b.'gl i
dtL A - ijWni +bj gnj —Ao r”i

and influences the benefit of capital from lobbying™®. Firstly, as for the effect of migration, ng

the sign of V'(WTL —1)+ b’gt‘L has to be positive because numerator and denominator are negative

from (7) and the stability condition for A. The intuition of the counterintuitive comparative statics,
according to which a rise of the labor tax increases the amount of labor at the margin, is due to the
fact that capital lobbying reduces tax to a suboptimal level for the workers. However, when free
labor mobility is allowed, the state government can increase the tax rate, towards the optimal level

r]i
for the workers, and attract new workers. In contrast, (:IT < 0 from the result above.
L

Secondly, as for the effect on labor tax of an interest of campaign contribution, assuming that the

—a)‘,(rri +rint ) 2
1

n' 7

NB
second-order condition is satisfied, we have dttvmf?b"e_

dA n

where

=l W v w1 v winl vy () P bl +aint )+bral F + (0l Fn, |
+/fij{a)i',(( CF (e ) ( i )H<o and subscript “mobile” means the case of

T TLTL n o TLTL

labor mobility. Recalling (39), rT‘i + rn‘i 3% represents the total effect of a change of state tax on

capital rent. The first term measures the negative direct effect on (17), while the second term
reflects the positive indirect effect through labor migration. The latter positive indirect effect,
obtained through the positive impact of tax on migration, increases capital’s marginal benefit of
lobbying the state policymaker. Thus, the effect that relative preference of the state policymaker
for lobbying has on labor tax depends on these two effects.

In conclusion, (40) does not imply an efficient allocation for the state government as in Boadway

and Keen (1996) (see also Sato, 2000), where state government achieves efficient allocation

9 See the Appendix.
O Differentiating (39):[\/i Wi . +V\iN'W'(W_1> +viw.nt 4y ( )Zn -|-b(gtt +gin fm) bi"{(gtiL)Z-q-(g:])znTL}

W n TLTL

+ 7 {a)i” ((r,‘L F+(r Pnl )+ o' (r,‘LTL +rin )Hdt'L =o' ( Lt )d/1'

18



through labor mobility, that is, “incentive equivalency”, and Nash equilibrium of competing

regions is Pareto optimal (Myers, 1990) since viv(ij —1)+bi'gt‘L =0. In our model, that happens if

and only if A =0(no lobbying).?* However, for A >0, the state government has an interest in
campaign contributions and, therefore, have to attention the effect that mobility has on them
through the change in the rent for the capital owner supplying those contributions. We then show
that, under labor mobility, an efficient allocation cannot be derived, in contrast to previous

literature. This counterintuitive result is summarized by the following Lemma.

LEMMA 1. When labor is perfectly mobile between states, an efficient allocation cannot be

derived by the state government tax.

The question is now to ascertain whether a benevolent federal government can correct the tax
distortion caused by lobbying at the state tier and achieve the second-best outcome. Taking the
choices of the state government into account, the federal government will face the following

program:

T..8%,87

+ 1= Wl n?)-2f)+blg(z”, T, 87, n" )+ B(G)]

st. t(r,sst), ne(r,s's!)(r,s',s!)T,5,S!| and G=Glt t/,T,,5'S!,n 0’

max 00 5ve (w(zg,n®)- 77 )+blg(z7,T,,5%,n%))+ B(G)]

We assume that both states are symmetric, namely: v' =v! =v and b'=b’=b have to hold in

equilibrium. Thus federal government problem becomes as follows:

max [} V(W(rli_, n' -z ))+ b(g(r‘L,TL,Si n ))+ B(G)

T..8'8

st ti(r,,s',s7), 'l (r,s' s, s',s0)T,,8',5/] and G=Glt ¢}, T, s'\s\n'n)]  (41)

L 0f A=0, then vjv(wjL —1)+bi'gtiL =0 since v ,wl +b; gl =0 from the stability requirement
—y“ rya B "qf n?
A=viw, +b 9" —(vawn/y +bﬁgn/,)nna <0.
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22
From first order conditions, we get:

W, (, ~2)+bg, +BG, fu+dheni)-0 (42)

L - oS!

oty

Since 1+23-4+nl &
aT s

# 0, the federal government has to satisfy:

!
! i j j i i
BNB Vi Wi +b'gni VWi +b,gni Ao rTL

tl mobile

(43)

iwi L h' gl i '
vawl +bigl - 't B

where viviwr:i +b'g’, =vvjvjwrfj + b;gn"j from assumption. This leads to the following federal tax

1
n

under labor mobility:

L,mobility 2Br

>0 (44)

vaw) +big) —Zo'r]

Comparing (43) and (44) with (25) and (26), we see that labor mobility causes a higher (equal,

lower) federal tax rate — and then federal public good - if #_>(:,<)1.23 Thus, the

viwi+big an -Ao'

federal government has an opposite reaction to that of the state government.

The intuition is as follows. Capitalist lobbying for a state tax causes a sub-optimally low tax rate. If
the wage tax rate further reduces (increases), labor will leave (enter) the state causing a loss (gain)
for the capitalist, who also becomes less (more) powerful politically. Then the state government
will set a higher (lower) tax rate rather than the case of immobile labor. Consequently, the
benevolent federal government has now to reduce (increase) the federal tax (and public good) with
respect to the case of immobile labor, in order to compensate for the change in the state tax rate. In
this way, the federal government is able to correct the distortion from state tax rate and achieves

the second best outcome. Substituting (44) into the federal budget constraint (10), we get

22 See the Appendix.
23 See equation (40).
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{m"(n‘ e, P+ B’G}
Smebitty = T (45)

where L=—— A_ _ Although the sign of (45) is ambiguous, when A' satisfies the
VoW, +big’) —de' )

second best outcome (15), the federal government does not need to give the fiscal transfer,

SBNE —0.22When 1 is zero (or approximating it), lobbying does not take place (or is of little

mobility
relevance) and the transfer is negative, in line with Boadway and Keen (1996). Results are then

summarized by the following Proposition.*®

PROPOSITION 3. If capital lobbies the state government but not the federal government, and
labor is mobile, the second best outcome is achieved and the sign of the federal transfer (fiscal

gap) is ambiguous.

This result shows that, even in presence of labor mobility and lobbying, federal government can
correct state distortion by a federal tax on labor wage and an intergovernmental transfer. The

intuition is the same as in section 3.1.

4. Concluding comments

Our study investigates the effect of lobbying in the event of negative fiscal externalities due to a
common tax base. The results show that lobbying at the state level introduces an additional vertical
‘political’ externality that can counteract the vertical “fiscal’ externality and sustain a positive
fiscal gap, in line with what we observe in reality. The introduction of lobbying towards the federal

24 Asin last section, if A can be set to satisfy the condition of

= s [”jf‘ f»(ni)z.i}[ A

K ; i i [V "y i’
1— T;l. —fR'I’ 1— Ti_li . f,hili,+ GtL,rr;Lobne g X VW, +bjgn1 —Aw rn,

i i w_ — ni

i i 7 i

S B,NB
mobile

J, we can

confirm = O (fiscal gap is zero).

2% See the Appendix.
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government induce the latter to partially internalize the political externality making the positive
fiscal gap more likely than in the previous case.

Throughout the analysis, we have assumed that the federal government is lobbied by capital when
also the state government is subject to lobbying. Two further extensions have been explored.?
Firstly, in the special case when capital is able to lobby the federal government but has no access
to the state government, we can show that the second-best outcome is not achieved. The reason is
that the federal government acts a Stackelberg leader and distortions from lobbying at the federal
level cannot be internalized by the state government, through lobbying. Secondly, if we consider
lobbying by unionized resident workers - in which case foreign capital does not lobby -
qualitatively similar results are obtained in this paper. We leave to future research the case of a
common rent tax (and wage tax) levied by the federal and state governments that are influenced by

lobbying.

APPENDIX

Appendix A
Policymaking with a benevolent federal government and a non-benevolent state government

Equation (19)

To derive (19), we first substitute g, :(WrL —1)ntLI’+nI and u,l =Vv’' into (18), obtaining

(WTL —1)[uxl +b’{thI’+ n }J+ Ao'r, =0. Then, after dividing both sides by (WTL —l)and

w, -1
recalling, from (6), that —_— = f'hl’—1 we get:
Aaw'r
u,l +b{nt 1+ nl(fhl’ 1)+ 2 “y=0 (A1)
W J—

N

After rearranging and dividing by uxl(tLlI

+ f’hl'—lj,we have:

2% Derivations of results are available upon request
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nb’ 1 Ao, 1 [ AT, ]
- L + L
uX

= ; + ; = o — A2
UX 1_t|_|| _ f!hll ux(l_tLll_ flhllj(WTL _1) 1_T_ hl (WTL _1) ( )
From (7):
r. ,
L= fhil’ (A3)
1-w,
After substituting (A3) in (A2), we obtain
W A1 2 tner (Ad)
u, —=— fhl’ u,

'

T
After adding and subtractingﬁ— to the denominator of (A4), and recalling from (11) that

G
Tl = tLl , We substitute in (A4) obtaining (19).
w. —1kn

s

Second-best outcome

From (25): gpne :M . Substituting (25) into (23) we get b'=kB’. Using this result and
L BI

B/GB,NB .
(25) 4, =2, we can rewrite (19) as

B,NB
r

, B'GENe
ﬂ:B T 1 G {1%( R ]f’hz'} (AS)
U IR 1 LR
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And substituting for r, , we get ﬂkB = , 1 {1_ B'G, } or, after
Ux 1_ TLI _ f;h|(+ t ux(l_WrL
w, —1knl
rearranging:
KB’ _ | 1 . 1+[nkB j{ G, } (A6)
U g ol AT . u, (WTL —1)an
w, —1knl
And thus,
G,
ﬂkBI 1- ’ WTL —1knl . ’ 1 (A?)
SOl B T S D -y
I w, —1knl | w, —1knl
From (A7):
, 1- 2 g
ke - : (A8)
U 1—7:' — £l a1 1- 7 ey a1

Multiplying both sides of (A8) by ( == R+

best outcome (15):

1

iWTL —1)knl iWTL —1knl

- f’hl'j , we have the second

1

!
A

— f'hl’
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Corollary 1
We now prove that second best outcome is achieved also if S®"® =0.

Firstly, we find the optimal A*® which achieves the second best outcome. Secondly, we show that

JBNB=0 SBNB — 0. Then, in order to find A which achieves the

A% is just same which satisfies

second best outcome (15), we begin by setting A that satisfies the following condition:

08 I,l - N 5 (1—’1” f'hZI'J
1— T _ f!hlr 1— TTI _ f’hl'-ﬁ- t, u

X

(A.9)

Equation (A.9) states that A has to be such that the second best outcome (15), in the left hand

side, has to equal the state government second best outcome (19), in right hand side.

Thus,

Gy

jﬂ,SB _ W, —1knl Ux TLII uXTL )

! - -
é GLEA P 7l
Uy I

- f’hI'J a)'f'hzl'(l—ril— f’hl’j | of ’hzl(l—ril— f’hl’)

where 1*®represents the optimal value when vertical externality can be fully internalized by

B!G B,NB

———>0
a)If !h2|2 >

political externality. Furthermore, we show that A** is equal to A3"° =

corresponding to the state government second best outcome when S®™ =0 (27). In fact:

0T, B
w’f’hzl(l—“"—f'hl'J ot
|

sB BINB _
A" = Asly ==

Substituting nkT_I into G®™"® from budget constraint of federal government when S®"® =0:
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u,T, BT.nkl _— u,T, 1 kB’

' STV £ 102 ] =0
mwﬁff4mj”m' IMhleJN’W

SB _ 1BNB _
A" = Asly ==

The last bracket in right hand side is zero because of the second best outcome (15), thus when

A=7%, S 0,

Policies with costless labor mobility
Equation (40)

Rearranging  (39), v/, (WiTL _1)+ b/g! +(Vivlwin' +bigl + e} jnl =-Jw'ri . Substituting
. . . L _ _ _ iwi b’ i i i’rii o
ntl[ :_%{Vivi (W;L —1)+ bigtlli_ }, we get {V\I/vi (W;L —1)+ bi’gt'{vw'w”' il ‘i”' @ ] —Ao'r - And
- - . —}La)i’rii A
thus V"Ni (WTI' _1)+ bi,gtli - o

i i "qi i
vli.wl +b Ao T
wl Tl Jgnl nl

Moreover, we substitute g, :n‘t‘LIi’(wjL —1)+ n'l'and ujl'=v', into this equation, obtaining

(Wii —1IULV +bi'%1ni|i'+ ?i'll}J = ,_M,’ “'"___ Then, as in the case of no labor mobile, after
Ty Wy — ijW:ierj gnjj—/lm' rn'j
dividing both sides by (Wii —1) and  substituting A= fhl -1, we get

L

Ul byl (£ 1)) = (ffl J[ N )

i i gl — L
ijwni +b; gnj Aw i

n'b! 1 || A (n' Puat”
R Ll # } LR u, | viwi +bigl — @' T,

Derivation of sign of 3% in footnote 19
L

We get:

Introducing 3% = —i {v;Vi (wiL —1)+ b/g,, } into first order condition (39), we can rewrite this as:
L
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v (WjL —l)+ b'g t'L + ﬂa)"rT‘iL - (V‘iNi w! +bg! + ﬂ,‘co"rn‘i j% {viVi (WiTL —1)+ b'g t'L }: 0
b o, -2+ o vt i, + 20 | ' <o

b (w —1)+byg; (v;'v,. Wi, +bigl + A rnii)%+/1a)i r =0

o . 20" 1A _ . o
Thus, v, (w;L —1)+ big; =—— ~————. We then substitute this expression into (37),
] viwl+big) + Ao’ 1
dli:_i{vii(wir ~1)+blg ii} . Thus, we get
dt; ATV i

dn’ e -
% __1 {v&Vi (w;L —1)+ bi’gt'iL }= (E—Lj >0.

bowl +b/'gd a0t
A ijwni-¢—bJ 9] Ao

Equation (42) (Federal government problem in the case of labor mobility)
The first order condition for T, , derived from the federal government’s maximization problem

(40), is:

i i atl it oan | o i ot i i [on ot | oo ot i
e, the g few, (s e gt g fenloy S+ a s a2
i o it ifonf L on ) an [l R U 1 |
+B th‘L ﬁ+Gtg a+G; +G, (#ﬁ+;”ﬂ.ﬁ+%)+ an(ﬁtﬁ+#ﬁ+%) =0 (A10)
We can simplify (A10) by the following two steps. First, from symmetric assumption:
i _ ral —vlwi — ™ o' _ ot _ ' Lo’ _ (.
(1-1):since v ; (WTL 1)+ big, _vi(wrL 1)+ big, , we have -=7 =0 and ar 0;

o _ ot
(1-2): B, — T, ;

(1-3): G| =G where G} =n'T,I'w} -1)

t!
Second, allowing for labor mobility, we define that G, =G, +G and note that

Gy, =2(G} +n'l).

L
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Thus, we can rewrite (A10) as:

w

{vi i (WiiL —1)+ big,, +B'G, }(1+%)+ n'l'(2B'~b")=0 (A11)

The first order conditions for S' and S' are:

S vi.l(wi. 1)6“+W (ﬂ“—L+ﬂ L 5”)
1 Z_L i

i an' ot oni al | an
—~+0. + (m +4 L 4
w oS! atl os' ot oS t' as' gS' g st at) et oS!

+B[G' 216, 246l 4G (@“ 5‘L+ﬂf"—3+as,) G/, (Bn’ﬁ m A 6”1) 0 (A12)

os' t/ BS' oty os' ot} os' oty os' 8[‘ BS' 05'

Sl: v

w

ot ont AL el A oni i ot N on'
( -1 ,+W( FYRrT J+ PIHB9y St 9 e s e
as al osl oot} oS as ti o5 n\atl ast ' oat) asl oS

+BlG —5+GJ adi —£+GJ, +G| (0”' a +‘3i—+6$,)+GJ (ﬂi+ﬂm—+ﬂ) 0 (A13)

t) asl oty os!  at) os! n\atl os! o) ost oS!

Since gs, =1 and G' G;j =-1, we can rewrite above two equations,

Si: Viil(wzi_i l)f)‘tL +W an' atL +f)n' atL 6 )J"’blgtl aSI i (onli atL +ﬂat_'i+?_n:)J
L

w as' atl ost o) P st at) es'  as

+B’[G TRy B e (‘9” Ay et ol +40 )+GJ (‘"’”' Ayl A +o0n )J B'-b (A12)

oS! t) oS! ap es' ' at) as! ni\atl st at) os!

sh: Vii[(wi{_l)_-i-w (ﬂ_+_ L asl)J—i_b'

i i ot i ol o
. gLy g (5nI L _i_aL L on
oS! ot es! 6tﬂ %) t oS! ot es! Etﬂ oS! oS!

(anj A, a)J B (A13)

oty oS! ot} os) os)

+B'[G; TRy R (@ L ) G

ast t} osl af o5 - at) es! asJ nl

We substitute (A12’) and (A13") into (B'—h/+ B') in the right hand side of (A11), respectively.
Thus

_bi':V\iNil(Wi‘L _]‘thsLI as')+W KJ+b[g (as' asl)+g KJ

+B’lG MGl LG Gl LG K +GIM]|

s t/ os1 th sl t) s
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where K = (5—”.'“_1.+@—“."9‘_3_)+ (ﬂ o +ﬂat—3)+ (ﬂ+ﬂ)

atl es' ot} es! atp st et} oSt ost ' esi

~0 ) i A ')ti Al i j
=o Ao ol Ay ol Ty ol A 4 +4 . Because both states are symmetry (that is < “L =L
ol ast el es' e est el es o as!
j i i ~ioth ~i ol i ot i ol .
and 2 =yand gl _g @M ya A _g gng @ Ao Mg respectively.
asi — ast ; i atl es'  at) oS! atl ast o) oSt
. i i i ot j ot
Moreover, since -+ =0, K=M =0.Andalso G| =%+ ) G’J(Z —L) Thus, we can
oS! 05 t \es' oS t S os'
rewrite;
28—t = v, [, [+ 2| ylg (2 2+ B, (2 2| (A14)
65’ 3S' BS‘ s’ é’SJ

Substituting the (A14) into (A11), we obtain;

{Vivi (WiiL —1)+ big; +B'G, }(1+F+

a,a)g (A15)

Proposition 3 (Derivation of the second best outcome with labor mobility)

o _ Ao i A
From (A15) and v/, (w;L—1)+ big; =—— ~————, the federal government has to
viwl +bigl +1o'r!

) A Ao'r! I

satisfy Gf e _ — — . After substituting
vV’vw,{ +big) - o't B

, j ' B,NB
ii_B(VW+ng bt,_moblle i i 21N i .
Ao = A and r} (1—Wi )f h“l'l into state government optimal

rTL T T

condition (40), and by using bi' = 2B/, we obtain:

n‘ZBi' 1 1+(ni28{] ) Gt?_y,:zbile
i Goe i i 1h
Ye o q- — £l +1 i IO;“E| U (er 1)(] 2l

This expression is just same in (A6). Thus, we get Proposition 3.
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