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7;p from (11.9); o/ from (11.10); ¢ from (11.19), and <, from (11.14). In the
first stage of the optimization process it follows from the first-order condi-
tion for net capital exports that the marginal product of capital, F¥, should
be equal to the world rate of interest, r®. Since FZ = rH by (11.14), we thus
have

FH — 0 — R (11.21)
K

This gross rate-of-return equalization (which, for the same reasons, must
hold also in country F) implies that physical capital must be efficiently
allocated among country H, country F, and the rest of the world. Thus,
even though we are in a second-best situation where many distortions exist
both within and across countries (e.g. the saving-consumption tradeoffs
and consumption-leisure tradeoffs are distorted), the world production is
efficient.

Because r = r®, it follows from (11.19) that 1,% = 0. Equation (11.4)
also implies that tf, = t%. Thus, country H does not tax foreigners on
income originating in country H.¢ Also, it taxes its residents uniformly on
their capital income from all sources, domestic as well as foreign. Evidently,
a similar result holds for country F as well. Thus, each country employs the
residence (or worldwide) principle for the taxation of income from capital
in the Nash equilibrium of the tax competition.

Can there be gains from tax harmonization? Notice that in the optimiza-
tion problem carried out by the government of country H, the only variables
that pertain to country Fare S and S*¥. However, country H is indifferent
between the various forms of savings, $¥F and S#®, and between S¥¥ and
5™, as long as net capital exports, S¥¥ + SR — (SFH L SRH) gtay con-
stant. That is, because net capital exports from country H to the rest of the
world can offset any fiscal policy that country F may implement, it follows
that country F has no meaningful effect on country H, and vice versa. We
can thus conclude that nothing is gained from tax harmonization, and the
international tax competition leads to a second-best optimum.

Taxes on Income Originating in the Rest of the World are Not Enforceable

To tax effectively worldwide income, a considerable degree of coordination
among countries is required. Such coordination takes the form of information
exchange among the tax authorities, withholding arrangements, breach-
ments to bank secrecy laws, and the like. We assume now that even though
they continue to engage in tax competition (that is, the countries do not
jointly determine the tax rates), countries F and H can reach such coordina-
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tion between them. This coordination enables each country to effectively
tax its residents on capital income that is invested in the other country.
However, due to the lack of coordination with the rest of the world, they
cannot tax the income from capital that is invested in the rest of the world.
This specification captures the essence of a problem hindering European
integration: that of European capital moving to low-tax countries in the rest
of the world.

The arbitrage conditions (11.4)—(11.5) and (11.8)—(11.19) now become:

(1—p)r =1~ (11.22)
1 —8a —hrf =k (11.23)
(1 — it =rk (11.24)
and

(1 — i) (1 — tir = 1%, (11.25)

If there is an interior solution for the allocation of capital invested by the
rest of the world in countries H and F, it must also be the case that the rest
of the world earns a net return of r® on such investments. That is,

(1 — ) =r® = (1 — gl (11.26)
Then (11.26), (11.23), and (11.25) imply that
(A=, =0 (11.27)

That is, when countries F and H cannot tax their residents on the income
from capital that is invested in the rest of the world, then the rate-of-return
arbitrage prevents each of them from taxing its residents on their income
from capital invested in the other country, even though their tax authorities
can cooperate on such things as tax withholding. This may explain why the
EC dropped the idea of imposing a withholding tax on capital income.

We now turn to the Nash equilibrium resulting from tax competition in
this case. Consider one of the two competing countries, say country H. As
in the preceding section, the government in country H faces the same
optimization problem, except that constraints (11.22) and (11.25) replace
(11.4) and (11.19), respectively. Here too, it follows from the first-order
condition for net capital exports that Ff = r®. Because I = r¥, by (11.17),
we have

PK — rH = rR = r‘F = F£ (11.28)
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The equalization of the domestic marginal productivity of capital in country
H (and in country F) with the world rate of interest generates a worldwide
efficient allocation of physical capital. From (11.22) and (11.24) we can
therefore conclude that

It follows from (11.27), (11.23), and (11.25) that

o = tF =0, (11.30)

r

We can conclude therefore that no capital-income tax whatsoever is
imposed by either country if capital flight to the rest of the world cannot
be effectively stopped. Consequently, all the tax burden falls on the inter-
nationally immobile factor, labor. As in the preceding section, it is straight-
forward to show that countries F and H cannot gain anything from tax
harmonization between them. That is, tax competition leads to a constrained
optimum, relative to the set of tax instruments that is available. Since the
set of tax instruments in this case is more restricted than if taxes on income
from sources in the rest of the world were enforceable, it follows that the
constrained optimum in the capital-flight case is inferior to the second-best
optimum that is reached if worldwide income taxation is implementable.”

We conclude that if the two countries are not coordinated with the rest
of the world and cannot effectively tax their residents on their income from
capital invested in the rest of the world, then competition among the tax
authorities leads to a full exemption from tax for the mobile factor (such as
capital, or skilled labor). Accordingly, the entire tax burden is placed on the
immobile factors (such as unskilled labor or land). However, even with this
asymmetric treatment of capital and labor income there are no gains from
tax harmonization.

11.3 Income Distribution Considerations

So far we have dealt with a representative individual in each country,
thereby abstracting from intracountry income distribution considerations.
Nevertheless, although in general the size of government and the structure
of taxation depends on income distribution considerations, the international
taxation propositions of the preceding sections do not depend on such
considerations. Specifically, (1) the optimality of the residence principle
in case each country can tax its residents on their capital income originating
in the rest of the world, (2) the optimality of not taxing capital income in
the case where it cannot, and (3) the redundancy of tax harmonization in
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both cases all hold with consumer heterogeneity, as well. To see this, notice
that with many consumers the indirect utility function v(gc, g,, E) is replaced
by an indirect social welfare function, v(qc, 4., Ey, ..., E,), that depends, in
addition to prices, also on the distribution of initial endowments E;, ..., E
among the n consumers.®

Similarly, each individual demand or supply function is replaced by an

n’

aggregate demand or supply function. Thus, for example, the demand func-
tion for first-period consumption of the representative individual, namely,
¢o(Gc, s, E). is replaced by an aggregate demand function, co(qc. 44, Ey. - - -,
E) = Y, coildc. 4¢. E). where co,(qc. 9., E;) is the demand function of in-
dividual i for first-period consumption, and so on. By carrying out this
extension, it can be verified that none of the qualitative results of the
preceding sections are altered.
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Conclusions and Extensions

This book, dealing with international taxation in the integrated world
economy, reflects the continuous process of increased economic integration
of national economies. This process has stimulated a new international
perspective to economic policy making. The growing integration of the
world economy and the globalization of policy making, since the end of
World War 11, is evidenced in eight rounds of world wide General Agree-
ments on Tariffs and Trade (GATT) in which tariff barriers were gradually
slashed and nontariff barriers (NTB) were eased. The process of economic
integration is most pronounced in the European Community and its move
toward a single market for goods, services, and factors of production
(particularl‘y capital) in 1992. Bilateral Free Trade Agreements have been
signed by the United States and Canada and by the United States and Israel,
and another Free Trade Agreement is being negotiated by Canada, the
United States, and Mexico. Recently the United States and Japan have
reached a comprehensive agreement on economic policy coordination (the
Structural Impediments Initiative), which aims at dismantling structural
impediments to trade such as those affecting aggregate savings and invest-
ment. Similarly, the European Community has entered into trade agreements
with several countries or blocks of countries, such as the European Free
Trade Association (EFTA) countries. In another part of the globe, Australia
and New Zealand operate under a free trade agreement (the Closer Eco-
nomic Relations Agreement, CER). Several Latin American countries (such as
Chile) have unilaterally slashed their tariff and nontariff barriers, and cur-
rently the Eastern European countries are intensively strengthening their
commercial and financial ties with the rest of the world.

Underlying many of these developments have been the ongoing efforts
by the International Monetary Fund, the World Bank, and the Organization
for Economic Cooperation and Development (OECD) that have worked
with notable success to dismantle exchange controls and international
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capital barriers. Between 1950 and 1980, the average tariff rate in the
industrial countries fell from about 40 percent to less than 5 percent. At the
same time, the ratio of exports to gross national product in industrial
countries rose from about 7 percent to about 17 percent.

Nevertheless, individual countries still maintain separate monetary and
fiscal systems. A key issue addressed in this book is the interaction among
fiscal policies of sovereign countries (each with its own national agenda) and
the magnitude and direction of capital and goods flows in the integrated
world economy. Particular emphasis is placed on the relations among direct
and indirect taxes on the one hand, and savings, investment, consumption,
and production on the other. In this context, we have analyzed the implica-
tions of alternative national tax system for efficiency, equity, and incidence.
A distinction has been made between concepts and efficiency viewed from
the individual-country perspective and from the perspective of the world
economy. The latter focuses on the worldwide allocation of aggregate
savings and investment and the geographic location of consumption and
production of individual commodities, Qur analysis of the incidence of taxes
has focused on the intratemporal terms of trade (the relative price of goods),
the intertemporal terms of trade (the interest rate), and the balance of pay-
ments. In this context we have studied the implications of capital flight, tax
harmonization, and tax competition for the design of efficient national tax
systems.

Although the menu of tax instruments seems enormous, we have reduced
their number considerably by making use of the numerous equivalence
relationships among various tax instruments, These equivalence relation-
ships are important for both analytical and practical reasons. They facilitate
the economic analysis of the various tax instruments and, at the same time,
they enable the tax authorities to find ways around internatonal agreements
on trade taxes by employing equivalent domestic tax instruments.

To examine the implications of alternative tax systems on the interna-
tional transmission of domestic tax policies, we have paid attention to the
global effects of budgetary imbalances. Our analysis has demonstrated how
the details of the public finance (such as a destination versus origin-based
VAT system) determine the international consequences of budget deficits.
In the normative part of the book we have applied the concepts of optimal
taxation (familiar from the closed economy literature of public finance) to
the design of optimal tax systems for internationally open economies. In
this context we have examined the implications of the growing trend toward
capital-market liberalization in enforcing tax policies on foreign-source
income and their implications for the incidence of taxes on internationally
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mobile and immobile factors of production. We have also analyzed the
desirability of international tax harmonization when governments engage
in tax optimization.

This book has developed the analytical infrastructure of international
taxation and has applied the analysis to examine several specific issues. It
can be applied further to illuminate various other issues, some of which
would require an adaptation of the model to the specific circumstances.
Among such key issues of international taxation, awaiting future research,
are:

(1) International taxation, growth, and productivity.

In an integrated world, the international flows of physical and human capital
(direct foreign investment, brain gain, or brain drain) have profound implica-
tions for growth and productivity. International taxation generates strong
incentives and disincentives for investments in physical and human capital.
Therefore it affects the overall rate of growth of the world economy as well
as the differential rates of growth among national economies. The analytical
framework developed in this book can be extended to examince both the
positive and the normative effects of taxation on factor mobility, growth,
and productivity.

(2)  Fiscal requirements for a monetary union.

The move toward a greater harmonization of monetary policy and the
developments of the accompanying institutional framework [as illustrated
for example by the Delors report (1989) and by the plans for the creation
of a European Central Bank] pose new challenges for the design of fiscal
policies. A useful application and extension of the approach developed in
this book would be the examination of the fiscal conditions necessary for
the viability of such trends. In this context a central issue to be examined
is the nature of the constraints that need to be imposed on fiscal deficits
(including the guarantees that deficits would not be monetized and debt
bail-out would not be granted), international fiscal transfers, the distribution
of seigniorage, and the like.? Such analysis should provide the information
necessary to assess the need for tax reforms.

(3) The future of the welfare stafe.

In a world economy with free movements of capital and labor (especially
highly skilled labor), the ability of governments to impose a high tax burden
on such internationally mobile factors of production is severely restricted
unless a high degree of international coordination and tax enforcement is
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reached among national tax authorities. Consequently, the tax burden is
likely to shift to some extent toward the internationally immoble factors of
production (such as land or low-skilled labor). This tax shift limits the ability
of national governments to pursue independent policies of distribution and
subsidized public services, which are at the center of the welfare state. A
useful area of research could apply the analysis in this book to address the
issue of international coordination of national income-distribution policies
and their burden sharing,

(4)  Vanishing fax on capital income.
Optimal taxation of capital income is subject to two conflicting forces. On
the one hand, the income from existing capital is a pure rent. Taxing it
away is therefore efficient. On the other hand, taxation of the returns on
current and future investment may lead to inefficient stagnation.
Following Lucas (1990), consider a small open economy with an in-
finitely lived representative agent, endowed with one unit of leisure and K,
units of capital. The representative agent's problem is specified by

Ar-1s

Bluc, x) + ABGw,(1 — x,) — ¢}, (12.1)
t
where § denotes the subjective discount factor, ¢ and ¥ denote consump-
tion of goods and leisure, respectively, P denotes the consumer (tax-
adjusted, present-value) price of consumption, w denotes the post-tax wage
rate, and 4 is the Lagrange multiplier. The first-order conditions are given
by

(a) MC(C,, Xr) = j‘Px =0,

(12.2)
(b) u.le, %) — APw, = 0.

Underlying the specification in (12.1) is the idea that the household sells its
endowment of capital to the firm at t = 0 and the government confiscates
the household income from this transaction since it is a lump-sum income.
Consequently, the lifetime budget constraint implies that the discounted
flow of consumption should be equal to the discounted flow of labor
income and capital income appears nowhere in the household problem.
Substituting the first-order conditions into the budget constraint yields the
implementability constraint for the optimum tax problem as follows:

ﬁ'[uc(':n x:)ﬁx - Mx('cn xt)(l — Xz)] = 0. (123)

I

t

The optimal tax problem is then given by
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w,

Max Z ﬁtu(C!, XI)

fepke} t=0

+ ¢ Z;) Blulc,, xedep — Uy (cp, xe) (1 — xe)]

+u i RYUFK,1— )+ 10— 0K —Ky—c—gl (124

where ¢ denotes the Lagrange multiplier associated with the implementa-
bility constraint, u denotes the Lagrange multiplier associated with the
resource constraint, and & is the rate of depreciation. The resource con-
straint for the small open economy is equal to the discounted sum (where
the world rate of interest, R — 1, used for discounting) of the gap between
the flow of output, F( ) + (I — 8)K,, and the sum of investment, Ki.,,
private consumption, ¢,, and public consumption, g,.

Setting the derivative of the Lagrangean expression in (12.4) with re-
spect to K, equal to zero yields

R 4+ RYERK,.1—x)+1—=4681=0. (12.5)

Equation (12.5) implies that the marginal product of capital must be
equal to the sum of the world rate of interest and the depreciation rate. This
production efficiency condition implies that the tax rates on domestic
capital income and foreign source capital income should be equalized—the
residence principle. The other first-order conditions are given by

Bl (c,, 1) + Beclee X + sl 1) — vy x (1 — x:)]

— uR™" =0, (12.6)
and
Bl (e ) F Pltteg (€ X)C — el 2 (T — 1) + e %))

— uR'E(K,,1—y)=0. (12.7)

Suppose that the system has a steady state. As usual for a small open
economy, this requires a specific relationship between the discount factor
and the world rate of interest:

BR = 1. (12.8)
In this case equation (12.5) implies that

EK,1—yx)+1—06= gl (12.9)
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Matching up equation (12.9) with the firm’s equilibrium condition
I —=REK, T —yx) —8)=(1-pp", (12.10)

where 7 is the tax rate on capital income, we conclude that in the steady
state the tax on capital income vanishes. For some specific functional forms,
the result is even stronger. Consider the log utility function

ulc, x) = aloge, + (1 — a)logy, (12.11)

In this case (since #,, = 0 and u,,c = u,) the first-order condition in (12.6)
reduces to

U (¢, %) = u(BR)™". (12.6"
Substituting (12.6') into (12.5) yields

F(K, T — 3)+ (1 — 6) = “Gm1cdim). (12.12)
ﬁMC‘(‘Ct, X:)

Equation (12.12) implies that there is no tax wedge between the consump-

tion marginal rate of substitution and the marginal productivity of capital.

Hence, the tax on capital income is zero in every period. This, however,

holds only in the case of zero transfers. In general, the Ramsey tax rules

[equations (12.4)—(12.7)] do not imply zero taxes on capital income.

The work in this book attempts to break what seems to have been a
traditional monopoly of international law experts and explain to the eco-
nomics profession the conceptual issues underlying international taxation.
In developing the analysis in this book, we have combined key elements
and concepts from fields of international economics and public economics.
A selected reference list from this body of literature is provided in the next
chapter.



Notes

Chapter 1

1. For a Comprehensivg analysis of tax systems, see Pechman (1987), and for a
thorough analysis of effective marginal tax rates on income from capital, see King
and Fullerton (1984). |

2. In calculating tax rates, we divide the general government tax-revenue data
from OECD (1987a) by a corresponding computed tax base from OECD (1987b).
We thus generate series of average tax rates for the major industrial countries. For
the definitions of various tax rates, see the note to table 1.2.

3. See also Dooley (1990).

4. See, for example, Bernard and Weiner (1990), Hines and Hubbard (1990), Jun
(1990), and Slemrod (1990).

5, See, for example, Ault and Bradford (1990).

Chapter 2

1. The residence principle and the source principle are also referred to as the
worldwide and territorial principles, respectively.

2. Notice that the last set of equalities in equation (2.5) (namely, 1,y = 1)y = 0) is
not necessary for the joint constraint (2.2) to hold. This means that fo;’ a viable
equilibrium to hold, it suffices that each country taxes its residents according h:; the
residence principle and, at the same time, levies taxes on nonresident incomes
provided that each country offers appropriate foreign tax credits with refunds fm"
excess credits.

3. With no loss of generality, it is assumed that the product of the government
sector is also taxed.

4. The source principle is also called the origin principle in the case of indirect
taxation.
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5. More precisely, exports are zero-rated rather than exempted. When a good is
merely exempted from VAT, then no refund is offered to the producer for the
VAT on the intermediate goods used in the production of the good. When exports
are zero-rated, then not only the value-added of the exporting firm is exempted,
but rather also the value-added of the firms producing the intermediate goods
embodied in the exported good. Thus, the total value of exports is excluded from
the VAT base in this way.

6. This is accomplished, as explained in the preceding note, by imposing a zero-
rate VAT on exports.

7. The choice of a common numeraire for both countries implicitly assumes that the
numeraire good is internationally mobile.

8. If, however, factors of production are not internationally mobile, the two polar
tax principles are equivalent. See Berglas (1974). Hamilton and Whalley (1986)
explored the issue of the nonuniformity of tax rates across goods that generates a
difference between destination and origin systems. See also Feldstein and Krugman
(1990) and Sinn (1990a,b).

Chapter 3

1. Examples of the large body of literature bearing on this subject are Aschauer and
Greenwood (1985), Barro (1974), Buiter (1981), Brock and Turnovsky (1981),
Frenkel and Razin (1985a,b), (1986b), (1987), Sachs (1981), Sachs and Roubini
(1987), and Svensson and Razin (1983).

2. For the literature on investment costs of adjustment see Hayashi (1982, 1985),
Lucas (1967), and Treadway (1969).

3. Depreciation is dealt with in later chapters.

4. For the early literature on the transfer problem see Johnson (1956), Keynes
(1929), Meade (1951), Metzler (1942), Mundell (1960), Ohlin (1929), Rueff (1929),
and Samuelson (1952).

Chapter 4

1. It is based on Alan Auerbach, Jacob Frenkel, and Assaf Razin, “Notes on
International Taxation,” February 1989. We are indebted to Alan Auerbach for
agreeing to include this chapter in the book.

2. See Lerner (1936) and the dynamic extension in Razin and Svensson (1983b).
Another useful equivalence is the relationship between taxes on international
borrowing and dual exchange rates (see Frenkel and Razin (1987), and Mendoza

(1990)).

3. Gordon and Levinsohn (1990) analyze emprically to what extent governments
use domestic tax instruments in an attempt to offset the reduction in border
distortions (tariffs, export subsidies, and import quotas).
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4. See Kotlikoff (1989), who argues that for these reasons measured government
budget deficits may not be an economically meaningful concept.

Chapter 5

1. Examples of the large body of literature bearing on this subject are Atkinson and
Stern (1974), Atkinson and Stiglitz (1976), Balcer and Sadka (1982), Diamond
(1970, 1975), Diamond and Mirrlees (1971), Dixit (1985), Dutton, Feldstein, and
Hartman (1979), Gordon (1986), Mirrlees (1972), and Sadka (1977).

2. It should be noted at the outset that the working capital (cash) yields no real
return, except possibly some tax advantage.

3. Up to now we have assumed that 7, < r3, so that the firm borrows domestically
only. If 7, > rg, then the firm borrows only from abroad. In this case, r, plays no
role in the economy, and the relevant interest rate becomes rg. The alternative
investment rules (5.22)—(5.25) are still valid, with rg replacing r, everywhere.

4. To verify, subtract the household’s and the firm’s budget constraints, (5.1) and
(5.20), respectively, from the goods-market equilibrium condition in period zero,
(5.33), to obtain the government's budget constraint, (5.28). A similar procedure
applies to period one by using equations (5.2) and (5.21), (5.34) and the arbitrage
condition, (5.3), to yield (5.29).

5. In deriving this frontier we use the production-investment technology [equa-
tions (5.14)—(5.16)] and the resource constraints [equations (5.33)—(5.34)]. Some
substitutions and rearrangements of terms yield equation (5.35).

6. In principle the constraint in (5.19) may be binding if the optimal policy is
constrained with respect to the choice of the tax instruments.

7 It is noteworthy that even though direct taxes on business are absent, the firm'’s
profits are still taxed indirectly through dividend taxes.

Chapter 6

1. The ideas underlying the model were developed by Barro (1974, 1979),
Diamond (1965), Samuelson (1958), Stiglitz (1983), and Yaari (1965). See also
Dornbusch (1985), Persson (1985), and Weil (1985). For a discussion of the
measurement of public-sector deficits, see Blejer Cheasty (1991) and Kotlikoff

(1989).

5. For an alternative interpretation of this overlapping-generations model, in which
this coefficient indicates population growth rate, see Weil (1989).

3. For an analysis of similar tradable-nontradable models see Frenkel and Razin
(1988b) and Van Wijnbergen (1986).
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Chapter 7

1. Examples of the literature of the tax effects on savings, investment, and growth
are Auerbach and Kotlikoff (1983, 1987), Boskin (1978), Bovenberg (1986, 1989),
Buiter (1987), Feldstein (1974a,b), Fisher (1939) Goulder and Eichengreen (1988),
Judd (1987a,b), King (1983), Kotlikoff (1989).

2. The income tax is a cash-flow tax as investment is fully deductible at the time it
is made. See chapter 4.

3. No distinction is drawn here between the individual and the firm; capital income
is subject to a single tax rate of t,,, which is also the tax rate on labor income.

Chapter 8

1. Based on Jacob Frenkel, Assaf Razin, and Steven Symansky, “Simulations of
Global Effects of VAT Harmonization,” in Horst Siebert (ed.), Reforming Capital
Income Taxation, Tibingen, Mohr: Institute fiir Weltwirtschaft on der Universitit
Kiel, 1990. We are indebted to Steven Symansky for agreeing to include this
chapter in the book. Examples of the literature bearing on this subject are Bour-
guignon and Chiappori (1989), Bradford (1984), Bryant et al. (1988), Cnossen
(1988), Cnossen and Shoup (1987), Emerson, et al. (1988), Frenkel, Razin, and
Symansky (1991), Musgrave (1987), Pechman (1987), Perraudin and Pujol (1990),
and Sinn (1990b).

2. Zero-rated products involve the reimbursement of taxes levied on inputs with
the result that the final good is completely untaxed; see also chapter 2.

3. For a recent broad survey of the international practice and problems in the area
of VAT see Tait (1988).

4. For examples of such an analysis see Frenkel and Razin (1987, 1989) and Frenkel,
Razin, and Symansky (1990).

5. As was already explained in chapter 2, a cash-flow income tax is equivalent to a
VAT system imposed according to the source (rather than destination) principle.

6. Intuitively, the rise in the home-country VAT accompanied by an equipro-
portionate fall in the income tax broadens the tax base and raises tax revenue in
the current period if the home country,runs a current-account deficit. To restore tax
revenue the income tax rate must be lowered. The opposite changes occur in the
future period in which the current-account position is in surplus, reflecting the
intertemporal budget constraint. Similar considerations imply that the path of
income tax abroad also steepens. As a result, the tax incentives to investment
decline, yielding a fall in the world rate of interest. See Frenkel and Razin (1987,
ch. 8).

7. As an example of induced changes in the functional distribution of income
consider the left-hand column of table 8.2. There, the VAT harmonization raises
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the share of labor and lowers the share of capital income in the home economy for
both the short and medium runs while inducing opposite redistributions in the
foreign economy.

8. The intratemporal labor-supply elasticity, indicated by g, is 0.3; the cost-of-
adjustment coefficient investment, indicated by g, is 40; and the intertemporal
elasticity of substitution for consumption is unitary (see the Appendix). To ex-
amine the sensitivity of the results with respect to the values of the elasticities we
also simulated the model with a lower cost-of-adjustment coefficient and a higher
labor-supply elasticity. Under these circumstances the welfare cost of VAT dimi-
nished relatively, whereas the welfare cost of income taxes increased relatively.
In fact, in searching for the Ramsey’s second-best tax structure (alternatively, the
Diamond-Mirrlees optimal tax structure) we find for this set of parameter values
that the income tax dominates the VAT,

9. Our formulation reflects the assumption that, except for the final period, bolted
capital cannot be consumed. However, in the final period the capital stock, K,, can
be transformed into consumption at the rate aK;, where 0 < a < 1. This assump-
tion serves to mitigate abrupt changes in the behavior of the economy arising in
the final period of the finite-horizon model. Accordingly, the budget constraint
applicable to the final period (period T) is analogous to the one shown in equation
(8.1) with an added term on the right-hand side equal to aky. For a formulation of a
model highlighting the interaction between investment, government spending
policies, and international interdependence within an infinite-horizon model see
Buiter (1987) and Frenkel and Razin (1987).

Chapter 9

1. Note that in earlier chapters g, was denoted by af, the individual discount
factor. The notation is modified here as we try to denote consumer prices by 4.

2. A few special cases are of interest. Suppose that individual 4’ is the poorest
member of society, while individual h” is the richest. The social welfare function
(9.14) reduces to the Rawlsian max-min criterion when 3, = 1 and y, = 0 for all
h # h'. When y, = y; for all n and j, the social welfare function (9.14) is Bentham'’s
sum-of-utilities. When y,. = 1 and y, = 0 for all h # h", (9.14) reduces to the
max-max criterion.

Chapter 10

1. Examples of the literature bearing on this subject are Giovannini and Hines
(1990b), Greenwood and Kimbrough (1985), McLure (1988), and Slemrod (1988).

7. Nevertheless, the results about the efficient investment incentives are valid also
in the case of a two-way capital flow.
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3. This assumption is inessential and completely separate from the issue of the
inability of governments to tax foreign source income. We maintain this assump-
tion purely for analytical convenience.

4. This specification assumes that all the capital stock is available for consumption
at the end of period one. In the terminology of chapters 3, 6, and 7, it is assumed
that a = 1.

5. The government budget constraint is rtz,K + F(K) — rK = G. Note that the
term F(K) — rK represents the revenue from taxes on pure profits. Notice also, that
by Walras’s law this constraint is satisfied in equilibrium and henceforth deleted.

6. See the appendix.

7. This is strictly correct in the case where Ul is weakly separable between (C,, C,)
and G.

8. In a many-good economy (including leisure) the determination of the sign of
B — A is more complicated; the sign is positive under the assumption of certain
substitutability in consumption. See Atkinson and Stern (1974).

9. An interesting question in this context is whether an increase in the domestic
stock of capital is necessarily brought about by a reduction in the quota on capital
exports. Under certain stability conditions, the answer is yes; see Razin and Sadka
(1989a).

Chapter 11

1. Examples from the literature bearing on this subject are Bird and McLure (1989),
Giovannini (1990a,b), McLure (1986, 1989), Siebert (1989), Tanzi (1988), and
Tanzi and Bovenberg (1990).

2. The gross return, r*, on capital income from the rest of the world is net of taxes
paid in the rest of the world.

3. Note that the specification of the second condition in (11.4) is (inessentially)
different than the specification in chapter 2 [equations (2.1)—(2.2)].

4. Notice that g is also the discount factor that was denoted earlier by a,.

5. As before, we assume that the entire stock of physical capital is available for
consumption at the end of period one.

6. The economic intuition behind this result is that since the supply of capital faced
by the country is infinitely elastic, there is no benefit in taxing foreigners on
income originating in the host country.

7. Note, however, that there exist incentives to limit capital exports to the rest of
the world, as shown in chapter 10. Thus, if internationally feasible, the fiscal
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harmonization between countries H and F can take the form of quantitative
restrictions on exports of capital to country R.

8. To simplify the notation, the superscripts H and F were dropped.

Chapter 12

1. See Twentieth Century Fund (1989).

2. Issues of time inconsistency and rules vs. discretion arise in this context [see,
for example, Calvo (1978), Calvo and Obstfeld (1988), Fischer (1980), Lucas and
Stokey (1983), and Persson and Svensson (1984)].
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