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OREWORD

STIMULATION OF PRIVATE capital formation is a long-established and
important objective of tax policy in most countries. Recent theoretical
and empirical results suggesting that investment in machinery and equip-
ment generates externalities for growth have only increased interest in tax
policies that lower the cost of capital for such investments. Preferential
tax rates for certain activities or organizations; tax holidays; investment
tax credits for physical stock, research and development, and employ-
ment; and accelerated writeoffs are among the instruments commonly
used to bolster growth-generating investment.

Until now, policymakers in developing countries have seen little em-
pirical evidence on how well these various instruments actually work in
stimulating investment and how the gains compare with the losses in tax
revenue. This volume makes an important contribution toward filling
that void. Its authors examine existing fiscal incentive regimes in selected
developing countries and evaluate the effects of those measures on invest-
ment and government revenues. They then use the results to rank tax
policy instruments in terms of their usefulness in promoting investment
cost-effectively. The principal conclusion is that tax incentives that are
selective and are targeted to new investment in machinery, equipment,
and research and development—such as investment tax allowances, in-
vestment tax credits, and accelerated capital consumption allowances—
are better and more cost-effective in stimulating long-term investment
than are general tax incentives such as corporate tax rate reductions and
tax holidays.

K977



Xty FOREWORD

This book deserves to be on the must-read list of policymakers and
those interested in public policies for promoting private capital formation
in developing countries.

Lawrence H. Summers

Deputy Secretary

U.S. Department of the Treasury
Washington, D.C.



REFACE

INVESTMENT PROMOTION IS an important objective of tax policy in de-
veloping and industrial countries alike. Governments are active in using
tax policy instruments to promote investment, but little information is
available to policymakers in developing countries on how effective these
measures are in achieving their stated objectives. A careful assessment of
past practices can provide data essential for a redesign of public policy
measures.

This volume presents the outcome of a research project undertaken by
the World Bank’s Policy Research Department under the general direc-
tion of Johannes Linn and myself, in my former capacity as director of
the Policy Research Department, World Bank. The purpose of the project
was to examine the effects of fiscal incentives on investment in developing
and emerging market economies. This research was part of a larger effort
by the department to develop policy guidance for reform of fiscal sys-
tems, using rigorous conceptual and empirical analysis.

The conceptual work described in this volume reflects on design issues
that influence the effectiveness of incentive policies. The empirical work
explores the stimulative impact that fiscal measures may have on invest-
ment and compares that effect with forgone revenues. Taken together,
this analysis provides a sound basis for identifying the types of incentives
that may work and the situations in which their use is justified.

It is my hope that public officials and students of public finance in
developing and emerging market economies will find this volume useful.

Nancy Birdsall
Executive Vice-President
Inter-American Development Bank
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VERVIEW

Anwar Shah

DEVELOPING COUNTRIES CONTINUE to make widespread use of tax pol-
icy instruments to promote industrial and technological development.
The actual effect of these instruments on business activity and govern-
ment revenues, however, remains an open question. The studies pre-
sented in this volume take an important first step in quantifying the effect
of investment incentives on business decisions related to production and
investment. In addition, they suggest the consequences of such incentives
for government revenues. The analyses presented in subsequent chapters
attempt to answer a narrow set of questions. The most fundamental of
these questions is:

¢ Do taxes matter for investment?
Related questions include:

e What have been the investment stimulation (direct and induced) effects
of tax policy measures per dollar of forgone revenues?

¢ Do taxes matter for foreign direct investment (FDI) in developing
countries? Do they influence foreign business decisions about loca-
tion? What are the implications of the home (industrial) country tax
regime for the host (developing) country tax system?

e How do taxes interact with other institutional features of a developing
country, and what are the implications for the effectiveness of tax
incentives? Are corporate taxes largely ineffective (nonmarginal) in-
struments because of the influence of other policy instruments?

¢ Do taxes matter for domestic investment? What is their effect on the
structure of industrial production?

e What has been the effect of tax instruments on the employment of
labor, physical capital, and research and development (R&D) capital?
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¢ What has been the effect of business taxes and tax expenditures (for-
gone revenues) on technological change, expansion of private output,
and after-tax profits?

e Are there tax-induced distortions that prevent firms from holding op-
timal levels of fixed factors?
How does market power affect tax incentives?
What is the role of expectations in investment decisions?
Given empirical estimates on factor substitution, the nature of techni-
cal change, and economies of scale, what revenue-neutral alternative
tax policy environment would best encourage investment and enhance
productivity and growth?

The papers presented in this volume reflect on the above questions at
both conceptual and empirical levels and in doing so pay close attention
to the tax and nontax policy elements and the existing institutions (mar-
ket imperfections) in developing and emerging market economies. In the
next section the case for tax policy interventions in the marketplace is
examined briefly.

Tax Incentives: Basic Concepts

Tax incentives are those provisions in the tax code that afford prefer-
ential treatment to some activities over others (say, tax holidays and
credits for investment in manufacturing industries), some assets over
others (accelerated depreciation provisions for specified assets), some
form of organization over others (for example, lower tax rates for
small rather than for large businesses), or some forms of financing
over others (debt versus equity). Tax incentives also include those
provisions in the tax code that attempt to change the time distribution
of use of assets (for example, tax holidays, accelerated capital con-
sumption allowances, time-variant statutory tax rates, and depletion al-
lowances for resource industries). The primary intent of all these
provisions is to encourage capital accumulation in specific activities.
Other provisions in the tax code encourage capital formation without
specific intent to do so. Examples include nontaxation of imputed bene-
fits from home ownership and full, immediate expensing of intangible
investments, Besides corporate income taxes, other taxes that can in-
fluence business investment decisions include property taxes, capital
levies, sales taxes on capital inputs, and royalties and charges. Although
the focus of this volume is on tax provisions clearly intended to pro-
mote capital formation, the authors of several chapters make a special
effort to capture the most salient features of the tax code in the service
prices of physical and R&D capital.
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Tax Policy Interventions: A Summary of the Debate

Robin W. Boadway and Anwar Shah (chapter 1) provide a comprehensive
survey of the conceptual and empirical issues concerning the role of
investment incentives in developing countries. A few selected arguments
for tax policy interventions in the marketplace are summarized here.

Tax Incentives and Allocative Efficiency:
The Level-Playing-Field Argument

In a standard externality-free competitive world with constant returns
to scale and costless instantaneous adjustment, tax incentives lead to
unequal before-tax rates of return on different assets and sectors and
therefore to an inefficient allocation of resources. One notion of a
“level playing field” with equal marginal effective tax rates across all
assets and sectors, in contrast, would direct capital to its most produc-
tive use and induce optimal allocation of resources. A level playing
field requires that the base of the income tax be consumption plus
changes in net worth (the Haig-Simon concept of income). Under this
concept, income is taxed on an accrual basis (inclusive of accrued
capital gains and imputed benefits of owner-occupied housing) and on
real income flows. If the Haig-Simon pure income tax is imposed, all
capital income will be subject to the same positive marginal effective
tax rate, which will also be equal to the statutory tax rate. Note that
under a pure income tax, although intersectoral allocation of capital
will be optimal, intertemporal optimality is not guaranteed, and the
size of the capital stock is likely to diverge from its optimal value as
the tax reduces the return to capital.

An alternative vehicle by which to achieve a level playing field, but one
that yields a zero marginal effective tax rate on all capital income, is a pure
consumption or cash flow tax. Under such a tax, savings are exempted,
and immediate full expensing for all capital expenditures is permitted.

Thus under these two ideal tax systems, hardly any positive role exists
for tax incentives. Unfortunately, because of obvious administrative diffi-
culties, neither system has been adopted anywhere in the world, nor is
there much hope for their adoption in a theoretically pure form. Existing
income taxes are known to generate varying levels of tax incentives across
assets, across sectors, and over time. Thus in theory one can devise incen-
tives that would attempt to equalize tax rates across assets and across
sectors, but in practice capturing the myriad complexities of existing tax
structures in one measure that would implement just the right level of
distortion at the margin to achieve tax neutrality is likely to be a difficult
task (see Hulten and Klayman 1988).



4 OVERVIEW

Tax Incentives, Allocative Efficiency, and Revenue Needs:
Is Leveling the Playing Field Desirable?

The literature on optimal commodity taxes recognizes that in practice, all
feasible tax systems are distortionary, and it derives rules to achieve a set
of revenue objectives with the least possible efficiency costs. A general
rule emerging from this large body of literature is that tax rates on
commodities should vary inversely with their elasticities of demand. This
literature established fairly restrictive conditions under which either a
comprehensive income tax or a pure consumption tax would be optimal.
For example, a pure consumption tax is optimal only when working
period and retirement consumption (both of which can be taxed) are
equally good substitutes for retirement leisure (which cannot be taxed).
In the real world such restrictive assumptions are unlikely to be obtained
and, furthermore, income and consumption taxes in their pure form are
not administratively feasible. In such a world optimality requires that
different types of capital goods should be subject to different rates of
taxation (see Auerbach 1979, 1983; Hulten and Klayman 1988). Tax
incentives in the form of varying tax rates, accelerated depreciations,
credits, and the like could potentially be used to achieve this effect.

Tax Incentives and Market Imperfections

The case for tax policy interventions is much more transparent in the
presence of market imperfections. It is commonly argued that—in the
presence of externalities, information asymmetries, unemployment, in-
adequate growth, imperfect competition, and economies of scale-—social
rates of rerurn from marginal investment may be higher than the private
rate of return. Therefore if the initiative is left to the private sector,
resources will be underallocated to activities subject to these conditions.
These arguments are briefly discussed here.

EXTERNALITIES. Consider the case of R&D investment. Because of the
presence of spillovers, the R&D performer may not be able fully to appro-
priate benefits associated with R&D activity. In the presence of large
numbers either on the side that generates an externality or on the side of
those affected by it, a privately negotiated settlement is almost never
reached. The situation can be alleviated only by government action. The
same argument for public intervention is sometimes couched in terms of
the public goods nature of R&D capital. Once knowledge has been created,
it is almost freely appropriable, producing strong incentives for free rider-
ship. These arguments are considerably weakened by patents and the
requirement for internal R&D capability to benefit from external R&D
knowledge.
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Delong and Summers (1991) have put forward a related argument for
investment in equipment. They argue that social returns from equipment
investment in well-functioning market economies exceed private returns
because of the positive externalities for growth that are generated by such
an investment. Thus special incentives to promote investment in equip-
ment could be justified (see also Scott 1989).

RISK AND UNCERTAINTY. It is frequently argued that risk-averse
individuals discount returns from certain investments more heavily than
may be warranted by proper calculation of riskiness of investment and
that therefore activities in which investment is risky but which have high
social returns receive too little investment. This argument may be of
minor importance because returns from risky investments are often larger
than can be explained by the risk premium alone. Furthermore, most
firms undertake a diversified portfolio of projects, and as a result, although
the risk associated with the failure of any particular project may be quite
large, the average risk of failure of the whole portfolio is low.

INFORMATION ASYMMETRIES. A powerful argument for public support
of some special investments such as R&D can be made on the basis of
information asymmetries. The presence of asymmetric information between
an R&D performer and a financier limits the financing of R&D projects.
The success of the project warrants secrecy, but its financing requires
release of vital information. As a result many projects lapse for lack of
financing. The asymmetric information in the R&D output market also
limits the R&D firm’s ability to achieve the licensing gains from trade. It
should be noted that investment incentives designed to correct for
information asymmetries do involve tradeoffs because such incentives
encourage some low-quality firms to enter the market, thereby leading to
underinvestment by high-quality firms.

UNEMPLOYMENT AND INADEQUATE GROWTH. One of the Keynesian
remedies for unemployment of factors is to provide incentives for new
investment through the tax system. It is questionable whether tax incentives
would have any effect in an environment characterized by high unem-
ployment, low profitability, and low corporate taxable income. Further-
more, if excess capacity exists, such incentives may not even be desirable.
If, however, growth is being stymied because of inadequate investment
capital, tax incentives may have a role in fostering economic growth.

IMPERFECT COMPETITION AND ECONOMIES OF SCALE. In the
presence of imperfect competition and economies of scale, selective tax
incentives—say, for example, for export industries—could enable these
industries to reduce costs and capture a somewhat larger market share.
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Tax Incentives and the Equity of the Tax System

Tax incentives have serious implications for equity that are often over-
looked. They violate the criteria both for horizontal equity (equal treat-
ment of equals) and for vertical equity (consistency of tax burdens with
the ability to pay). Capital income is treated more favorably than labor
income. Nevertheless, at a conceptual level, it is possible to design tax
incentives that embody equity considerations. Note that the vertical and
horizontal equity criteria referred to here assume that comprehensive
income is the standard. If, on the other hand, consumpton is used as the
equity criterion, capital income ought to be excluded from the tax base
for the sake of equity.

Political Economy of Tax Incentives

Tax incentives often generate powerful clientele. Politicians in democratic
nations sometimes depend on the financial support of these special-
interest groups for their re-election. Bureaucrats often find tax incentives
a convenient base on which to build their dream empires and hand out
special favors to powerful individuals and groups. Since the costs of these
measures remain largely unknown to the uninitiated general electorate,
the incentives take on a life of their own. Only when there is strong
pressure for deficit reduction does their existence become more generally
noticeable.

Principal Research Findings and Policy Implications

The above discussion suggests that tax incentives are advocated for many
different reasons in both industrial and developing countries. This vol-
ume deals with the extent to which the prevalent tax measures achieve
the objectives sought and what conceptual and design issues are relevant
to make the measures more effective. This section distills the principal
findings of the studies reported in the book.

This distillation is organized into two parts, conceptual and empirical.
The empirical studies in turn are grouped into three sections based on
the broad contours of the methods they implement.

Research Guidance on Conceptual and Incentives Design Issues

Many of the studies in this volume contribute to a better understanding
of various tax measures. They do so by analyzing how various tax incen-
tives interact with the broader system; suggesting ways to measure the
cost of capital under alternate institutional regimes; adapting the mar-
ginal effective tax rate methodology to the institutional setting of devel-
oping countries; applying the implications of information asymmetries
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and other capital market imperfections to the design of tax incentives;
highlighting the special nature of R&D investment, its effect on production
and market structures, and the effectiveness of tax policies in promoting such
investment; and developing guidelines for tax policies relating to foreign
direct investment (FDI).

CONCEPTUAL ISSUES IN THE MEASUREMENT OF THE EFFECT OF
TAXATION ON INVESTMENT. The marginal effective tax rate measures the
rate of tax that, if applied to a true economic income measure, would be
consistent with the observed differences in after-tax and before-tax rates
of return. Such calculations have been carried out for a large number of
countries. Alan Auerbach (chapter 2) argues that such calculations may
be in error for many reasons. First, they consider only the wedge between
the required rate of return and the corporate return before tax and ignore
the wedge between required rate of return and the return to investors
after all taxes. Furthermore, such calculations can be in error to the
extent that taxes are borne by imperfectly mobile factors such as land
and labor and to the extent that they are shifted to foreign treasuries
through the provision of foreign tax credits by home countries. Thus the
separation of saving and investment decisions and international capital
flows is ignored. Several marginal effective tax rate studies surveyed by
Robin W. Boadway and Anwar Shah (chapter 1) use an open economy
framework and therefore do not suffer from this limitation. Second, they
consider only explicit corporate taxes and ignore credit policies, such as
credit rationing, and other tax and nontax policies, such as tariffs and
quotas, that have an indirect bearing on the incentive to invest through
their effect on the prices of outputs and other inputs. Third, as Auerbach
notes, marginal effective tax rate calculations emphasize the tax wedge
between gross and net return rather than the amount of the gross return
and that therefore a given effective tax rate can correspond to several
different levels of the desired capital stock, depending on the incidence of
the taxes in question. Also, a given tax wedge can have dramatically
different consequences for investment, depending on whether the price
is internationally given or determined domestically. The presence of
complex tax incentives (for example, tax holidays and varying tax rates)
and less developed equity markets further limits the accuracy of the
standard marginal effective tax rate methodology. Whereas these models
primarily calculate effective tax rates on equity investment, most of the
investment in developing countries comes from retained earnings and
debt finance.

Auerbach provides a more general cost-of-capital framework to over-
come the above limitations of the standard analyses of the marginal
effective tax rate. The framework provides a more comprehensive ac-
counting of the tax wedge as well as nontax elements that have a bearing
on the cost of capital. In addition to the wedge between the required rate
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of return and the corporate return before tax, it also considers the wedge
between the required rate of return and the return to investors after all
taxes. Other than corporate income taxes, it incorporates indirect taxes,
tariffs, dual exchange rates, quantity controls, and imperfect competition.
Finally, Auerbach incorporates such dynamic considerations as changes in
tax regime, changes in tax status of a firm, adjustment costs, and tax law
asymmetries into the more general cost-of-capital framework developed
for this purpose.

CHANGES IN TAX STRUCTURE. A graduated reduction of the corporate
tax rate has three effects on the user cost of capital. Its direct effect is to
lower the cost of capital. Indirectly, it reduces the present value of capital
consumption allowances, thereby increasing the cost of capital, but at the
same time, because of phased reduction, the present value of capital
consumption allowances declines further over time, thereby creating an
incentive for present investment. The overall effect is to make present
investment a more attractive alternative. Note that a one-shot reduction
would be less stimulative than a phased reduction because only the first
two effects mentioned above would operate. Note also that for a given
level of investment stimulation, reductions in the tax rate would result in
higher forgone revenues than investment tax credits (tax liabilities
reduced by a fraction of expenditure on new additions to physical and
R&D capital stock or employment); and allowances because they would
lower tax payments on existing capital and economic rents in addition to
those on new investments.

TAX HOLIDAYS. Tax holidays (tax-free status for an initial specified
period) represent one of the most frequently used tax incentives in
developing countries. Firms face a zero tax rate during the holiday period
and a positive tax rate at the end of the holiday period. Just like the
changes in tax structure, tax holidays have three effects on user cost of
capital—one positive and two negative. A zero tax rate during the holiday
period has a positive effect on investment. The reduction in the present
value of depreciation allowances and the rising value of these allowances
toward the end of the holiday period, however, would discourage current
investment. The overall effect of tax holidays on investment would
depend on the extent to which capital consumption allowances and tax
losses could be carried forward to the period after the holiday. With no
carryforward provisions, some firms would benefit by being taxable in the
formative years when they are in a loss position. If a full carryforward is
allowed, an effective subsidy in certain instances would be too generous.
Jack M. Mintz (chapter 3) notes that a tax holiday would be generous to
firms that use nondepreciable factors of production. In any event tax
holidays open tax arbitrage opportunities for investors to shift taxable
income into activities enjoying tax holidays. Tax holidays thus may
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encourage fly-by-night or short-term investment at the expense of
long-term investment. A tax credit or an investment allowance can
encourage long-term investment at a lower revenue cost than under a tax
holiday.

TAX LAW ASYMMETRIES AND NONREFUNDABLE TAX LOSSES. Net
operating losses for tax purposes are treated differently from unused
capital consumption allowances. Both of these are usually allowed to be
carried forward but not refunded. These provisions complicate an analysis
of incentives to invest. For example, investment incentives are not of
much value to firms that have accumulated a large amount of tax loss
carryforwards.

CREDIBILITY OF TAX REGIME. Frequent changes in the tax regime also
complicate the analyses of tax incentives. A policy that is seen as temporary
may have less of an effect. Thus incentives that are more difficult to
reverse, such as investment tax credits and accelerated capital consump-
tion allowances, may have a greater stimulative effect than tax rate
reductions. If the tax regime is not credible, investors seck expected rates
of returns considerably higher than risk-free discount rates. Auerbach
reflects on how the measurement of cost of capital could incorporate
such considerations.

DEVELOPING COUNTRY INSTITUTIONAL FEATURES AND INVESTMENT
INCENTIVES. Many institutional features of developing countries cloud
the effectiveness of fiscal incentives for investment. For example, if firms
enjoy full market power and have the potential of shifting the tax burden
fully forward, taxes will not enter into the expression for the user cost of
capital and hence will be ineffective. Previous literature on the subject
without exception has ignored this element in examining the effectiveness
of investment incentives. After developing appropriate methodologies,
contributors to this volume empirically examined this hypothesis for
several industries in Pakistan and Turkey. Credit rationing is another
feature in developing countries that complicates the analysis of
investment incentives. In many developing countries, credits are allocated
by the central bank to qualifying firms, and prioritization of credits tends
to determine both the pattern and the size of investment. Explicit
investment incentives do not for the most part affect the investment
activities of credit-constrained firms. Similar arguments apply to the
effects of other forms of intervention, including protection and the
allocation of scarce foreign exchange. In such circumstances, investment
incentives largely result in a reallocation of rents rather than being
instruments that have a marginal effect on investment behavior. Finally,
foreign tax regimes can have an important influence on inward FDI (see
chapters 1, 2, and 6 for a discussion of these issues).
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TAX INCENTIVES UNDER INFORMATION ASYMMETRIES AND OUTSIDE
FINANCING CHOICES. In chapter 4, Andrew Lyon presents a survey of the
effects of taxation and asymmetric information on the financing of
investment. In the absence of these two factors, traditional economic
models predict that funds for investment will flow to projects with the
highest expected return. The particular form in which the investment
occurs (for example, by equity, bank loan, or other form of debr finance)
is irrefevant. In the presence of either taxation or information
asymmetries, however, neither of these predictions necessarily holds.
Financing may not go to those projects with the highest expected return,
and the form in which the financing is conveyed can affect the
profitability of the project to both the provider of funds and the
recipient.

Under a classical corporate income tax, dividends, retained ecarnings,
and debt are all treated differently. Firms are expected to adopt the form
of finance with the lowest tax costs. If not all firms have equal access to
the lowest cost source of funds, however, investment may fail to go to
those projects with the highest returns. Firms may find certain projects
that would have been profitable to undertake using one source of funds
are unprofitable when other sources of funds are used because of the
higher tax costs. These tax costs become barriers to the efficient alloca-
tion of capital across firms.

Asymmetric information presents a different type of barrier to the
efficient allocation of capital. Ultimately, providers of funds for invest-
ment projects can never know as much about the projects as the entre-
preneurs undertaking the activities. Entrepreneurs have some scope to
change the riskiness of a project’s returns in unobservable ways and have
the ability to pursue other activities that benefit only themselves (for
example, leisure). Since the actions of entrepreneurs are not fully observ-
able (or could be observed only at high cost), contracts that dictate under
all possible contingencies how the entrepreneurs are to perform cannot
be enforced. Instead, as in other principal-agent problems, providers of
funds must find indirect means of influencing the behavior of entrepre-
neurs. The method of financing is an important instrument in guiding
such behavior in situations of asymmetric information.

The effects of these factors on the financing of investment have numer-
ous policy implications:

¢ Depending on technological characteristics, information asymmetries
can lead to either overinvestment or underinvestment in an economy.
Clearly, policy recommendations to correct the inefficiency will differ,
depending on which outcome occurs. Although persistent overinvest-
ment is unlikely to characterize most developing economies, there are
certainly many occasions when funds are applied to projects with low
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expected returns. The possibility that increased availability of funds
will result in misdirected investment cannot be ignored.

e Increases in the level of wealth and collateral in an economy can
greatly reduce the costs of asymmetric information. Increases in collateral
reduce the risks faced by lenders. Entrepreneurs with poor projects are
less likely to undertake them when they must risk more of their own
wealth. Government policies that increase the ability of individuals to
collateralize wealth—for example, by promoting property rights and
the establishment of a legal system that allows the transfer of collateral
at low cost—can increase the ability of potentially successful projects
to receive financing. Policies that facilitate the ability of individuals to
accumulate savings play a related role. The ability of entrepreneurs to
earn high rates of return increases both their collateral and their op-
portunity cost of undertaking projects with low expected returns.

e The creation of decentralized securities markets is likely to be less
advantageous in situations in which information asymmetries are large.
Individual providers of funds have an incentive to free ride on the
information about and monitoring of entreprencurs provided by others.
Only firms with established reputations may be able to obtain funds in
these markets.

¢ Similarly, although competition among lenders is generally promoted,
such competition can also reduce the incentive of individual lenders to
lend to entrepreneurs if information and monitoring costs are large.
Competitors would attempt to steal these borrowers away after they
were certified as creditworthy. Furthermore, limited competition allows a
lender to use the sanction of denying credit as an instrument to influ-
ence borrowers to act responsibly in order to obtain future financing.

e As a result of information asymmetries, certain types of projects are
more likely to obrain financing at a lower cost by using equity finance
rather than debt. If the tax costs of equity are higher than those of
debt, however, these projects may be relatively underfinanced. Those
making tax policy might wish to reconsider whether the tax treatment
of =quity and debt should be equalized or whether the tax costs of the
projects can be reduced in other ways.

¢ Although a government may feel an obligation to intervene directly in
credit allocation, any such intervention should occur only if the gov-
ernment’s ability to identify creditworthy recipients is greater than that
of other lenders. In the absence of any comparative advantage, govern-
ment attention to the basic infrastructure that reduces the costs of
obtaining information and enforcing contracts is likely better to assist
the efficient allocation of credit.

In sum, outside debt and equity finance creates information asymmetries
between shareholders and managers and between lenders and borrowers
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(see chapter 4). Although many solutions to this problem lie outside the
tax policy domain, the issue has some implications for the design of tax
incentives for investment. For example, because of the difficulty of moni-
toring intangible investment, such investment may not be able to secure
debt finance. Thus R&D tax credits may be called for to overcome this
problem. Another example arises from taxation of capital gains on a
realization basis rather than an accrual basis. Under such a tax regime a
financial institution would have an incentive to sell a loan portfolio on
which it suffers a loss. This problem could be overcome by allowing a
mark-to-market rule, that is, the bank values all its portfolios according to
their market value and therefore would not have to sell its loan portfolio
to receive the tax loss. In the presence of poorly functioning equity
markets, allowing full expensing of the investment under the tax system
would permit the government to become an equity partner and would
promote investments.

R&>D Capital, Industrial Performance, and Tax Policies

In chapter 5, Anwar Shah analyzes R&D and the production structure,
R&D and the product market structure, the rationale for public interven-
tion in R&D investment, and the effectiveness of tax policies in R&D
promoting investment. Conclusions arrived at in the major sections are
briefly reported here.

R&D CAPITAL AND THE STRUCTURE OF PRODUCTION. R&D capital
serves as an input in a joint production of multiple outputs that include
product and process development. Such capital facilitates the mapping of
technological possibilities into economic opportunities. Although it takes
time to accumulate and uses up scarce resources, R&D widens production
opportunities for the economy by enabling it to obtain greater outputs
with given inputs or to substitute relatively cheaper inputs for relatively
more expensive ones.

A special feature of R&D capital is the imperfect appropriability of
returns as a result of intra- as well as interindustry capital spillovers.
Spillovers diffuse knowledge through such channels as patents, cross-
licensing agreements, mobility of R&D personnel, and input purchases.
The overall effect of R&D capital spillovers on the incentive to undertake
additional R&D investment is unclear in view of two opposing influences.
First, the imperfect appropriability of returns from a firm’s own R&D has
a disincentive effect. Second, a firm’s desire to tap into the external
knowledge and associated benefits promotes its incentive to undertake its
own R&D so that it can benefit from externally generated knowledge. The
net effect of these influences varies by industry and explains the paradox
posed by some R&D-intensive industries, such as electronics and chemicals,
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in which the high levels of spillovers do not scem to have any detrimental
effects on the incentive to undertake additional R&D investment.

Available empirical evidence suggests that the overall adjustment proc-
ess from the initiation of research to product and process development
takes three to five years. The marginal adjustment costs for R&D are
higher than those for plant and equipment. The own-price elasticity of
demand for R&D capital is less than unity regardless of the time period
considered. In the long run R&D capital is a complement to physical
capital but a substitute for labor. The long-run output elasticity of de-
mand for R&D capital is close to unity; short-run clasticities are much
smaller than those for the long run. Qutput changes exert a much
stronger influence on R&D capital than vice versa. R&D capital spillovers
are large and significant, and as a result the social rate of return on R&D
projects exceeds the private returns by at least two-thirds.

R&D CAPITAL AND PRODUCT MARKET STRUCTURE. The value of
cost-reducing R&D is determined by its profitability. Because private
returns from R&D understate the true social returns from such
investments, R&D will be underprovided. Furthermore, because R&D
investments often represent large fixed costs, market structure in
R&D-intensive industries is going to be concentrated. The above situation
is, however, not unique to R&D. What is unique about R&D is the nature
of spillovers. These spillovers reduce industry costs, but they result in
inappropriability of returns for the R&D performer and so incentives to
perform R&D are reduced. Restoring appropriability does not help matters
either because it leads to industrial concentration, incorrect pricing of
R&D, and social costs. Perfect appropriability may also result in excessive
R&D because too many firms may be fishing tor the same information.

The information asymmetry between an R&D performer and a financier
distinguishes R&D investment from traditional risky investment. It is in
the interest of the R&D performer to keep vital project information secret,
but in the absence of detailed information, project financing may not be
forthcoming. Asymmetric information also limits the R&D firm’s ability to
profit from its output.

The following broad conclusions emerge from a survey of empirical
evidence on the relation between R&D capital and market structure.

¢ Success breeds success. Because learning involves costs, successful firms
possess an advantage over their rivals in having greater possibilities for
further success. Thus monopoly persists in the R&D capital market.
Past successes of R&D investments lead to greater current R&D efforts
on the part of the successful firms. These firms then tend to produce
further innovations and thus widen the gap between themselves and
their rivals.
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* The relation berween R&D and firm size is much looser and more
obscure than is implied by the usual statements of the Schumpeterian
hypothesis. Although much of the R&D capital is concentrated in large
firms, it is more likely that they have become large because of their
R&D successes than that they do more and more fruitful R&D because
they are large.

® R&D capital and industrial concentration are positively correlated up to
moderate levels of industrial concentration.

¢ Intraindustry spillovers drive a wedge between social and private re-
turns in an industry, as well as between the social rates across indus-
tries. Social rates of return diverge from the private rates by 50 to 150
percent, depending on the R&D intensiveness of the industry.

e In the presence of spillovers, society’s demand for R&D capital at
the existing market rates of return significantly exceeds the private
demand.

PUBLIC POLICY AND R&D INVESTMENT. It has been argued that the
social rate of return from R&D is higher than the private rate of return
because of either spillovers or information asymmetries. In the presence
of spillovers, R&D performers are not able fully to appropriate benefits
associated with their R&D activities. The existence of asymmetric
information between R&D performers and financiers limits financing of
R&D projects. Project success warrants secrecy, but project financing
requires release of vital information. As a result many projects lapse,
lacking financing. The asymmetric information in the R&D output market
also limits the R&D firm’s ability to achieve licensing gains from trade.

Most industrial nations see the need to intervene through the tax code
to encourage R&D activities. Empirical evidence on the effectiveness of
such initiatives is quite limited. In chapter 5, Shah examines the effect of
the Canadian R&D tax credit on R&D investment using a production
structure framework. This framework makes it possible to trace the effect
of tax policies on the production and investment decisions of an industry.
The framework was implemented by using detailed data on inputs, out-
puts, factor and output prices, and the tax regimes for eighteen Canadian
industries for the period 1963 to 1983. Provisions in the tax code were
used to develop estimates for the user cost of capital. A system of simulta-
neous cquations incorporating the cost function and derived input
demand functions was estimated by nonlinear interactive methods in
translog form. The estimated cost function fitted the data well and was
also “well-behaved.” An analysis of parameter estimates for this cost
function suggests that R&D tax credits had a significant positive effect on
R&D investment in Canada and that for every 1983 Canadian dollar of
revenue forgone by the national treasury, $1.80 worth of additional R&D
investment was undertaken. These results indicate that a properly de-
signed tax incentive can further public policy objectives cost-effectively.
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Tax Incentives and FDI

Perceptions regarding foreign investment in developing countries have
undergone rapid change in recent years. Previously, such investments
were seen as instruments of foreign domination and control. Perceptions
are now changing, and developing countries have come to recognize that
positive economic gains can be associated with foreign capital, particu-
larly technology transfers and access to world markets. This realization
has led to fierce competition among developing countries in the provi-
sion of tax incentives to attract foreign capital. It is little recognized,
however, that in many instances such incentives simply result in a transfer
of resources from the host developing country to foreign treasuries with-
out any special benefit being provided to foreign investors. Thus the
taxation of multinational companies by a developing country cannot be
examined in isolation from the tax regime of the home country, from
tax haven—conduit countries, and from transfer-pricing practices. These
factors have a bearing on the tax sensitivity of FDI. We next briefly review
the basic principles enunciated by Joel Slemrod (chapter 6) and Anwar
Shah and Joel Slemrod (chapter 13) that should guide the tax policies
of developing countries toward FDI under different home country tax
regimes.

NO HOME COUNTRY TAXATION. Some countries (for example, France)
follow a territorial system of taxation and do not tax the foreign earnings
of residents. Developing countries that wish to encourage investment
from countries following this system of taxation should avoid imposing
any taxes on foreign capital, for such taxes will inevitably lead to capital
flight until the after-tax rate of return is made equal to the alternative
return available elsewhere.

HOME COUNTRY TAXATION WITH FOREIGN TAX CREDITS AND NO TAX
SPARING. Several countries (for example, the United States, the United
Kingdom, and Japan) tax their residents on their worldwide income but
allow tax credits against domestic liability for foreign taxes deemed to
have been paid by home country residents. These foreign tax credits are
usually limited to a maximum obtained by applying the home country
statutory tax rate to net income earned abroad. The credits are usually
available in the year that foreign earnings are repatriated. The host
country can, without incurring any disincentives to investment, tax a
marginal investor from such a country by applying a withholding tax at
the home country tax rate. Note that, because such credits are available
only on repatriation of earnings, host country taxation of reinvestments at
the home country statutory rate would discourage some investments, as
the postponement would mean a lower present value of such credits. If
only withholding taxes on repatriations are used instead and are levied at
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rates that do not exceed home country rates, the taxes are immediately
creditable and therefore carry no disincentive effects.

A further complicaton is introduced if a marginal investor is in a posi-
tion of long-term excess credit, as some U.S. multinational companies
currently appear to be. Then the host country taxation would discourage
FDI, and host country tax relief would matter. In general, if the credit
status of multinationals is ignored to encourage inward investment, the
host country’s average effective tax rate on corporate income must not
exceed the home country tax rate. Note that a tax holiday for new
investment would not be a cost-effective instrument because the home
country taxes still matter and most investments may not be profitable in
the initial years. Positive incentives to reinvestment include immediate
full expensing of investment, accelerated capital consumption allowances,
and investment tax credits.

HOME COUNTRY TAXATION WITH FOREIGN TAX CREDITS AND TAX
SPARING. All the capital-exporting countries with worldwide systems of
taxation mentioned earlier, with the exception of the United States, have
entered into tax-sparing agreements with developing countries. A
standard feature of such agreements is that the home country allows
credit at the home country tax rate for foreign taxes that may or may not
be assessed. Thus if the host country taxes corporate income at a rate
lower than the home rate, the result is a direct subsidy from the capital-
exporting country to its outward investment. To encourage EDI from
tax-sparing countries, host countries must use such tax incentives as tax
reductions, expensing, accelerated depreciations, investment tax credits,
and tax holidays. If corporate tax revenue from FDI is not a consideration,
then an effective host country tax rate of zero on FDI would have the
maximum positive effect on such investments. At the other extreme,
when FDI promotion is not actively pursued, the home country average
effective tax rate can equal the host country tax rate without having any
disincentive effect.

FURTHER COMPLICATIONS INTRODUCED BY TRANSFER PRICING. The
ability of multinational companies to attribute income to various
locations creates a further complication for home country taxation with
foreign tax credits, both with and without tax sparing. It is usually
difficult for a high-tax host country to adopt rules of income attribution
that will fully circumvent the shifting of income to low-tax countries or
to tax havens through transfer pricing. Differences in statutory tax rates
among countries are considered to be important determinants for such
shifting of income across borders. In view of this, an environment of low
statutory taxes and fewer incentives would be more attractive to
multinationals than a high-tax, high-subsidy environment.
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SOME CONCLUSIONS REGARDING TAXATION OF EDI. The earlier
discussion emphasized that optimal taxation of FDI requires host country
taxation to discriminate among various foreign investors according to the tax
regime for outward investment available in their home countries. But
differential statutory corporate income tax rates based on ownership, even if
teasible, would not be desirable on neutrality grounds. In contrast,
differential withholding taxes on repatriations but no taxation of reinvested
earnings could be a feasible alternative. This alternative, however, unless
extended to domestic capital as well, will tend to discriminate against
reinvestment by domestic corporations and may well encourage
reincorporaton of domestic corporations as subsidiaries of foreign dummy
corporations. These complications lead to the conclusion that perhaps a
stable low-tax, low-subsidy environment which is also free of nontax
disincentives, such as regulations, exchange controls, credit rationing, and
price and quantity controls, offers the best climate for encouraging FDI.

Empirical Evidence on the Effectiveness of Tax Incentives

The empirical analyses presented in this volume can be loosely classified
into three broad categories: marginal effective tax rate models, produc-
tion structure models, and computable general-equilibrium (CGE) analy-
ses. The authors of several chapters have developed cost-of-capital
frameworks that take into account market imperfections, foreign tax
credit regimes, asymmetric information, financing constraints, and other
institutional features of developing countries. They then incorporate the
user cost of capital into production structure and CGE models to estimate
the effect of investment incentives in selected developing countries. The
regions and countries covered by these analyses include Latin America
(Brazil and Mexico), East Asia (Indonesia, Malaysia, the Philippines, Sin-
gapore, and Thailand), South Asia (Pakistan), and Eastern Europe (Bul-
garia, the former Czechoslovakia, Hungary, Poland, Romania, and
Turkey). The tax incentives analyzed include tax credits for physical and
R&D investment and employment, investment allowances, tax holidays,
and accelerated depreciation provisions. In addition, incentive effects of
the indirect tax system are analyzed. Country-specific evidence on the
effectiveness of various incentives is briefly reviewed below.

Tax Burden Analysts

This broad analysis is an attempt to capture the provisions of the tax code
that affect marginal investment. Tax incentives lower the marginal effec-
tive tax rate and thereby encourage additional investment in the tax-pre-
ferred activity until after-tax rates of return are equalized. Industry- and
sector-specific marginal effective tax rates are often used to stimulate
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investment on an ex ante basis. The six chapters summarized in this
section use varying types of tax burden analysis in examining tax policies
toward domestic investment and FDI.

Antonio Estache and Vitor Gaspar (chapter 7) apply the King-Fullerton
type of marginal effective tax rate analysis to an evaluation of tax incen-
tives in Brazil. They demonstrate that many tax incentives fail to lower
significantly the marginal effective rate of tax but instead, because of tax
arbitrage and tax evasion, bring about a lower average effective rate. They
show that the extensive use of tax incentives leads to a highly distorted
system of taxation. The tax system discriminates between investments by
sources of financing; by type of assets, sector, or region; and by market
orientation and the origin of capital goods. Overall, the authors conclude
that fiscal incentives in Brazil lead to high losses of revenue compared
with the amount of investment that is generated.

Robin W. Boadway, Dale Chua, and Frank Flatters (chapter 8) use a
marginal effective tax rate model to evaluate tax holidays granted to firms
that apply successfully for pioneer status, under which the firms incur no
tax Hability for up to five years. Such firms are not allowed to carry
forward initial and annual depreciation allowances to the postholiday
period. This tax incentive is intended to promote investment in desirable
activities and to assist infant industries and disadvantaged economic and
social groups. The authors find that in Malaysia such a tax status imposes
a penalty on firms that are not profitable during the holiday period.
Profitable firms receive a small net subsidy on all investments, but even
for them, tax subsidies on debt-financed investments are lower for pio-
neer firms than for nonpioneer firms. This is because loss or even post-
ponement of the use of the depreciation allowances costs firms more than
they gain from reduction of taxes during the holiday period. The authors
conclude that tax holidays are “highly unlikely to be of value to the weak
or infant investors or to industries that are claimed to be the intended
beneficiaries of the measures.”

In a companion chapter (chapter 9) the same authors extend the marginal
effective tax rate methodology to determine the effect on investment incen-
tives and disincentives of the indirect tax system in Malaysia. They find that
although the contribution of indirect taxes roughly equals that of direct
taxes, the distortionary effects of such taxes on investment are disproportion-
ately large. Such taxes create greater intersectoral variations in investment
distortions. For example, they penalize the export sector but provide a net
subsidy to competing import industries, thereby undermining Malaysia’s
international competitiveness. Trade taxes are responsible for more than
two-thirds of the investment distortions created by the indirect tax system.
The authors recommend that the number and levels of import tariffs be
reduced and that a broad-based value added tax be introduced.

Thailand, through its Board of Investment, offers a variety of incen-
tives for investment. These include tax holidays or reduction of corporate
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income taxes, import duties, and business taxes on machinery and raw
materials. In addition, the board also grants nonfiscal incentives in the
form of restrictions on business activitics and employment by foreigners.
Robert Halvorsen (chapter 10) examines the cost-effectiveness of these
incentives by analyzing survey data on responses by investors and by
comparing private and social rates of return on promoted projects. It is
interesting to learn that investors ranked exemption or reduction of im-
port duties and business taxes as the most important incentive, followed
by reduction of import duties and business taxes on raw materials. Provi-
sion of corporate tax holidays was ranked third, and the granting of
permission to bring in foreign technicians was ranked fourth. An analysis
of private and social rates of return for the supported projects suggests
that the private rate of return from these projects ranged from 13 to 61
percent and that therefore these projects would have been undertaken by
the private sector even in the absence of any fiscal incentives. Several of
these projects had negative social rates of return, and thus public subsi-
dies for them could not be justified. The author concludes that the rax
holiday was a particularly poor instrument for stimulating FDI because
until recently no tax-sparing agreement with dominant sources of foreign
capital had been concluded. The author recommends that Thailand
tighten the existing fiscal incentive regime but strengthen existing nonfis-
cal incentives by, for example, easing restrictions on the employment of
foreigners and augmenting the capacity of the One-Stop Service Centre
to inform investors and facilitate investment.

Whereas the use of tax incentives for investment is declining in indus-
trial countries and in the developing countries of Latin America, it is
growing in the countries of the Association of Southeast Asian Nations
(ASEAN) with the exception of Indonesia. In recent years these countries
have offered more generous tax holidays, investment tax credits, and
import duty exemptions. Ngee Choon Chia and John Whalley (chapter
11) note that the tax competition among ASEAN countries is the driving
force behind these generous but conceptually ineffective incentives. A
large part of FDI in these countries comes from the United States and
Japan, which allow investors foreign tax credits against domestic tax li-
abilities. Tax incentives in ASEAN countries lead to tax levels lower than
the level of home taxation for foreign investors and lead to transfer of
revenues from ASEAN to investing countries that do not allow tax sparing,.
(Note that Japan has tax-sparing treaties with ASEAN countries.) Chia and
Whalley observe a Stackleberg-type situation, in which Singapore always
takes the lead in accelerating incentives, followed by Malaysia, the Philip-
pines, and Thailand. They suggest that it is in the interest of individual
countries to take unilateral action to withdraw incentives, but they are
not hopeful that these countries will do so. Therefore they suggest bring-
ing negotiations on investment incentives into the wider trade and inte-
gration negotiations currently under way in ASEAN.
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Jack M. Mintz and Thomas Tsiopoulos (chapter 12) examine the im-
plications of corporate tax regimes in Bulgaria, the former Czechoslovakia,
Hungary, Poland, and Romania for inward ¥DI. Overall, they find that
the corporate income tax regimes in these countries as of mid-1991 were
attractive compared with those of other countries competing for FDI
from the United States or Germany, two important sources of FDI for
Central and Eastern Europe (CEE). Czechoslovakia’s effective tax rate was
a bit higher, but in all five countries the tax burdens were well below
levels that might deter interested investors. The authors pay particular
attention to the effects of tax holidays, which are offered as temporary tax
relief by all five countries to foreign investors. They show that tax holi-
days benefit companies if inflation rates are low or if companies finance
investment largely with equity. If, however, inflation is high and invest-
ments are financed in part by local borrowing, and if the nominal interest
costs are fully deductible for tax purposes, the tax holidays become re-
dundant. Without tax holidays, and under the assumption of debt-equity
ratio with debt borrowed locally, Czechoslovakia, Bulgaria (manufacturing
only), and Romania would not be tax competitive. The authors also exam-
ine alternative tax incentives. They find that if tax holidays are eliminated,
reducing the corporate tax rate to about 20 percent or instituting an
investment tax allowance of about 20 percent would preserve the tax
competitiveness of regimes in the CEE countries. Furthermore, tax allow-
ances and credits would probably be more cost-effective than tax holidays
in attracting FDI, without undue revenue losses by the treasuries of the
CEE countries. The authors also observe that if infladon rates are eventually
brought down to the level commonly found in most countries of the
Organization for Economic Cooperation and Development (OECD)—
that is, less than 5 percent—indexation for inflation will be unnecessary. At
the current high inflation rates, however, the CEE countries should consider
indexation to provide an improved tax policy environment for business.

A related question is the tax sensitivity of DI in Mexico. If FDI is not
responsive to taxation, it may be an appropriate target for taxation by the
host country. Anwar Shah and Joel Slemrod (chapter 13) examine this
question for Mexico and find that FDI in that country is sensitive to the
tax regimes in Mexico and the United States, the credit status of multina-
tional companies, country credit ratings, and the Mexican regulatory
environment. Thus Mexico’s current policies of dismantling regulations
and employing a tax system competitive with the United States are ex-
pected to have a salutary effect on FDI. The conclusions reached here imply
that the first priority of other developing countries, especially those in
which the degree of FDI penetration is large, should be to ensure that their
tax systems are compettive with the home tax regimes of a marginal inves-
tor having access to foreign tax credits against domestic liabilities. Special
tax incentives will matter only to investors from tax-sparing countries or
those with a long-term excess credit position in their worldwide portfolio.
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The Effect of Taxation on Production and Investment Decisions

The studies summarized in this section implement several versions of a
dynamic production structure approach “to serve as a useful reminder of
the limits of our knowledge” (Feldstein 1982, p. 831). The essence of
this approach is that taxes influence factor utilization, adjustment, and
output expansion through changes in factor prices and through their
effect on technological change. A dynamic version of this approach (vari-
able profit function) recognizes that capiral is a quasi-fixed factor in the
short run and that adjustment can take place only at a cost and with
significant lags. Thus the short-run effect of tax policy would be signifi-
cantly different from its long-run effect. The approach provides estimates
as to the stimulative (direct and induced) effects of public policy meas-
ures per dollar of forgone revenues. It also yields, as by-products, shadow
prices of quasi-fixed inputs, estimates of elasticities of factor substitution,
output elasticities of factor demand, and own-price elasticities of product
demand. These elasticity parameters are useful for studies dealing with
tax analysis, trade liberalization, cost of capital, and general-equilibrium
modeling of public policy changes. Much of production structure model-
ing is of recent origin (see Bernstein and Nadiri 1987), and its applications
to the evaluation of tax incentives in both industrial and nonindustrial
countries have just begun to be explored.

In order to estimate the effect of taxes on factor substitution, techno-
logical change, and output expansion, it is necessary to use cost or profit
functions that embody flexible functional forms with fewer a priori re-
strictions. Typically, the production structure of the economy is unknown
to a policy analyst, and often the Cobb-Douglas and constant elasticity of
substitution (CES) production functions are assumed, as is common in
most CGE work. By these assumptions, one runs the risk of choosing a
specification that places inaccurate restrictions on output and factor price
elasticities and hence arrives at misleading policy conclusions. Fortunately,
in recent years significant advances have taken place in modeling produc-
tion structures, but empirical work on the tax policy implications of this
new technology is significantly lacking both in industrial and developing
countries. To estimate the cost structure, one is faced with several model-
ing strategies, including, broadly, static and dynamic formulations. A
static equilibrium framework is easier to implement but is useful only
under a special set of circumstances, when there are no indivisibilities and
rigidities in the system and adjustment is costless and instantaneous.
These conditions are unlikely to be fulfilled in any practical economic
environment, let alone in a developing country. This framework would
lead to misleading policy prescriptions if quasi-fixed factors indeed di-
verged from their static equilibrium levels in the short run. Thus it is
essential that appropriate tests of static equilibrium precede actual estima-
tion in this framework. This framework in any case does not distinguish
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between short-run and long-run behavioral responses. In an explicitly
dynamic framework, by contrast, factor disequilibrium is recognized, ad-
justment costs are explicitly modeled, and an expectation hypothesis is
specified. The adjustment costs are usually treated as internal to the firm
and are measured by the reduction in output supply brought about when
variable factors are pulled away from producing output to adjust a firm’s
capital stock. Thus a firm increases its stock of a given quasi-fixed factor
as long as the present value of future additions to output is at least as
great as the cost of bringing in new capital as measured by the sum of the
after-tax user cost of capital and the reductions in current output attrib-
utable to capital adjustment. This framework, used in several chapters in
this volume, enables the researcher to trace the dynamic adjustment path
under specified conditions.

Jeffrey Bernstein and Anwar Shah (chapter 14) have developed a dy-
namic model of production (variable profits function) to analyze the
influence of tax policies on output supply and input demands for selected
industries in Mexico, Pakistan, and Turkey. Tax instruments considered
include corporate income tax rates, investment tax credit rates, invest-
ment allowances, capital cost allowance rates, payroll tax rates, and sales
tax rates on intermediate inputs. The dynamics of production in their
model arise from internal adjustment costs associated with the installation
of capital stock into the production process. Capital inputs differ from
other factors of production because costs arise from capital adjustment.
The model formulation allows the speed of capital adjustment to be
estimated internally. In addition to the dynamic nature of the model,
there are other interesting features. Output supply is endogenous and
is not solely a function of factor demand or of investment. Product
markets are not assumed to be purely competitive: the nature of firm
interdependence governs their structure. Finally, financial capital markets
imperfections emerge as firms are constrained by the rate of return that
can be earned on their financial capital. The authors applied this model to
detergent and other chemical industries in Mexico, using data for the
period 1970 to 1983; to apparel and leather products industries in Paki-
stan for the period 1966 to 1984; and to electrical machinery, nonelectri-
cal machinery, and transport equipment industries in Turkey for the
period 1973 to 1985. Tax incentives evaluated for these industries in-
cluded investment tax credits, investment allowances, accelerated capital
consumption allowances, and reductions in corporate income tax rates.
For each of these incentive measures, estimates of revenue losses per
dollar of investment were derived in the short, intermediate, and long
runs. When the last period evaluations for four Mexican and Pakistani
industries were used, the incremental benefit-cost ratio for investment
tax credits exceeded one in the short and intermediate runs only for
the Mexican detergent industry, whereas in the long run it exceeded
one for both the Mexican detergent and Pakistani apparel industries. The
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results are therefore quite mixed on the performance of investment tax
credits.

Investment allowances given to Turkish industries did significantly
better. In the short run, revenue losses exceeded more than a dollar
per dollar of investment in two of the three industries analyzed, but in
the long run investment in all three industries exceeded revenue losses
to the national treasury. Accelerated capital consumption allowances
were cost-effective in the short, medium, and long runs for Mexican
industries but only in the long run for the three Turkish industries.
These allowances were ineffective in stimulating investment in Pakistan.
Note that the first two countries had experienced significant inflation,
and in a nonindexed tax system, immediate expensing of investment
has important benefits. Corporate tax rate reductions, by contrast,
appeared to be an ineffective tax incentive in the short, medium, and
long runs for the seven industries examined in the three countries.
Investment stimularion was small compared with revenue losses.

Dagmar Rajagopal and Anwar Shah (chapter 15) argue that analyses of
the effectiveness of tax incentives can be considerably enriched if they
incorporate the industrial market structure of the industry at hand. The
authors propose an empirical procedure to test the market power hy-
pothesis. Such a test has important implications for the effectiveness of
fiscal incentives for investment. If the producers in an industry have
market power, they may be able to shift taxes forward completely so that
any tax incentive would simply lead to windfall gains for those firms. In a
competitive industry, however, producers are not able to shift taxes for-
ward completely, so tax incentives stimulate investment. Rajagopal and
Shah test the market power hypothesis empirically, using data for selected
industries: in Turkey, chemical and petroleum derivatives, and in Paki-
stan, textiles, as well as chemicals and pharmaceuticals. The authors also
examine the effect of investment tax credits (credits against tax liability),
investment allowances (deductions against taxable income), and R&D ex-
pensing on production and investment decisions and on government
revenues. They introduce three empirical innovations. First, they specify
an expression for the rental price of capital consistent with rational rather
than static expectations. Second, instead of assuming perfect competition,
they implement an empirical test of market power. Third, they empiri-
cally derive an incremental cost-benefit ratio for each of the incentives
evaluated. They conclude that firms in those industries had limited mar-
ket power and were therefore able to shift taxes forward only partially.
Thus tax incentives did influence production and investment decisions of
firms in the industries studied. The effects, however, varied greatly
among different industries, and in three of eleven cases, tax incentive
measures led to revenue losses that were higher than the amount invested
in physical or knowledge capital. The performance of investment tax
credits was mixed. It was cost-effective for Pakistani chemical and phar-
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maceutical industries but was ineffective for the textile industries. Invest-
ment allowances also had litde effect on investment in Turkish chemical
and petroleum-derivative industries. R&D expensing stimulated Pakistani
chemical industries but did little to stimulate investment in Pakistani
pharmaceutical and Turkish chemical and petroleum-derivative industries.

Anwar Shah and John Baffes (chapter 16) employ a flexible accelerator-
type dynamic factor demand model with endogenous capacity utilization
to examine the effectiveness of tax incentives available to large private
manufacturing industries in Pakistan. Their data are for the period 1956
to 1985. The tax incentive measures evaluated include investment tax
credits, full expensing of R&D investment, and reductions in corporate
income tax rates. The authors find that although investment in physical
and knowledge capital was sensitive to tax measures, the elasticity values
were without exception quite small. Further incremental benefit-cost
ratios associated with changes in investment tax credits and the corporate
tax rate were smaller than one in the short run. A full-expensing option
for R&D was found to be cost-effective.

Economywide Implications of Investment Incentives

Most complex interactions in an economy are assumed away by partial-
equilibrium analysis. An applied general-equilibrium model, however, can
provide a disaggregated view of the economy and thereby yield quantita-
tive estimates of all important interactons. It is therefore a valuable tool
for assessing the relative merits of alternate tax policy changes. Two
chapters in this volume employ this tool in evaluating investment incen-
tives in Mexico and in the Philippines.

Mexico has experimented with many tax instruments designed to pro-
mote private capital formation. Among such initiatives were general and
industry-specific tax credits, employment tax credits, and reductions in
corporate taxes. Using a dynamic computable general-equilibrium model,
Andrew Feltenstein and Anwar Shah (chapter 17) examine the relative
efficacy of such instruments. They carry out model simulations using
three scenarios involving equal-yield investment incentives: increases in
investment tax credits, increases in employment tax credits, and reduc-
tions in the corporate tax rate. They find that reductions in corporate
taxes have the most stimulative effect on investment, followed by in-
creases in investment tax credits. Increases in employment tax credits had
the least positive effect on investment.

Several plausible explanations can be given for the superiority of tax
rate reductons over increased investment tax credits in Mexico. Mexico
had high inflation, high nominal interest rates, and a negative real interest
rate for certain years, and firms faced severe financing constraints. In such
a macroeconomic climate, tax rate reductions increase cash flows, as well
as signal an improved public policy climate. Furthermore, in a period of
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economic uncertainty and decline, nonrefundable unindexed tax credits
on new investment would be less valuable than immediate reduction in
tax liability from both old and new capital.

Ramon Clarete (chapter 18) develops a general-equilibrium model of
the Philippine economy to analyze the effects of investment incentives in
the Philippines. The incentives considered are tax rebates and drawbacks
on imports of machinery and equipment by priority industries. Three
policy simulations are carried out. The first entails withdrawal of all tax
incentives but retention of existing subsidies on investments. The second
simulation involves retention of tax incentives and provision of invest-
ment subsidies on a uniform-rate basis to all sectors while real govern-
ment spending is held at a constant level. The third simulation includes
withdrawal of the entire package of tax and duty rebates on imported
capital equipment as well as discontinuation of investment subsidies. The
authors find that in the first and third policy scenarios private investment
falls (restricting the use of available incentives) but that in the second
scenario (liberal incentives) it increases. Thus the authors conclude that
tax incentives do matter for investment in the Philippines.

Some Conclusions

Tax policy instruments are widely used by developing and industrial
countries alike to foster industrial and technological development. Com-
monly used tax incentives include preferential tax rates by type of activity
or organization, either on a temporary or on a permanent basis, tax
holidays being an extreme but prevalent form of this type of incentive;
investment tax credits; and fast writeoffs (accelerated capital consumption
allowances and expensing of investment). Only investment tax credits,
accelerated depreciations, lower tax rates, and tax rebates are frequently
automatically granted; all others are subject to varying degrees of admin-
istrative discretion. Administrative discretion often results in discourage-
ment of potential investors, especially nonresidents. For example, the
fairly generous tax holidays provided by Brazil, Lesotho, Morocco, Paki-
stan, and Thailand have failed to provide sufficient stimulus to new in-
vestment. Several countries (for example, Brazil, Indonesia, and Mexico),
having observed that revenue forgone as a result of various fiscal incen-
tives for investment exceeds the investment stimulation offered by various
incentives, have moved to curtail these measures significantly. Although
properly designed and executed investment incentives could play an im-
portant role in stimulating investments, institutional features in develop-
ing countries significantly limit the realization of this potential.
Developing countries would be well advised to limit the use of such tax
preferences and instead concentrate on eliminating disincentives to invest
that arise from infrastructural deficiencies, the regulatory regime, and lack
of a legal framework, institutions, and enforcement.
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Various studies presented in this volume examine both conceptually
and empirically the effectiveness of different tax policy regimes in pro-
moting private capital formation in developing countries. In view of the
sharp differences in the methodologies adopted and the country eco-
nomic situations studied, a worry at the outset is that the results might be
contradictory and inconclusive and therefore may not offer any useful
lessons for other countries. Surprisingly, the empirical findings present
the following quite coherent themes regarding such policies.

Tax incentives that ave not properly targeted and that do not take into
acconnt limitations tn tax administration capabilities more often than not
bring in less than a dollar of investment for each dollar lost in government
revenues. Thus broad tax incentives, such as tax holidays and general corpo-
rate tax rate veductions, that arve below comparable levels in industrial
countries, prove cost-ineffective in promoting investment.

The experiences of industrial and developing countries alike suggest that
broad tax incentives such as tax holidays and corporate rate reductions
are a costly way to promote investment. Empirical results presented in
this volume for general corporate tax rate reductions in Mexico, Pakistan,
and Turkey indicate that more often than not such broad incentives bring
about revenue losses for the government that exceed the value of the new
investment they generate. The forgone revenues are financed by increased
taxes on other economic activities, which are thereby adversely affected.
Tax incentives are difficult to target in practice, and they can provide a
windfall gain on investments that would have been undertaken anyway in
the absence of these measures. Past experience suggests that incentives
given to a selected few priority industries lead to pressures from other
industries for similar treatment. Over time these incentives proliferate, as
happened in Brazil, Indonesia, and Mexico in the early 1980s. As a result
the tax system becomes complex, and its ability to raise revenues in an
equitable and a less distorting manner becomes impaired. This outcome
induces tax avoidance and tax evasion activities.

Tax holidays, as currently instituted in a lavge number of developing
countries, are poor instruments for promoting new investment by domestic
investors or by investors from capital-exporting countries that allow foreign
tax credits against domestic linbilities.

Tax holidays are among the most frequently used tax incentives in devel-
oping countries. Just like the changes in tax structure, the effects of such
a policy on the user cost of capital have three possible effects—one posi-
tive and two negative. A zero tax rate during the holiday period has a
positive effect on investment. Reduction in the present value of depreciation
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allowances and the rising value of these allowances toward the end of the
holiday period, by contrast, discourage current investment. The overall
effect of tax holidays on investment depends on the extent to which
capital consumption allowances and tax losses can be carried forward to
the postholiday period. If there are no carryforward provisions, some
firms benefit by being taxable in the formative years, when they are in a
loss position. If a full carryforward is allowed, effective subsidies in certain
instances would be too generous. In general, a tax holiday is generous to
firms that use nondepreciable factors of production. In any event, tax
holidays open tax arbitrage opportunities for investors to shift taxable
income into activities in which they can take advantage of the tax holiday.
Tax holidays may thus encourage fly-by-night or short-term operations at
the expense of long-term investment. A tax credit or an investment allow-
ance can encourage long-term investment at lower revenue cost than a
tax holiday.

Corporate tax vate reductions beyond the level found in capital-exporting
countries (say, below 30 percent) often bring about greater vevenue losses than
increases in investment. In fact, such rate reductions could genevate expecta-
tions regarding future tax hikes and may well discourage investment.

Reductions in corporate income tax rates benefit both old and new capi-
tal alike. They thus have little influence on investment but cause large
revenue losses to the treasury. For a given level of investment stimulation,
tax rate reductions would bring about higher forgone revenues than
investment tax credits and allowances because they reduce tax payments
on existing capital and economic rents, in addition to reducing new
investments. Furthermore, corporate tax rate reductions may be seen as
temporary in an uncertain economic policy climate and could even dis-
courage further investments in anticipation of future tax increases. Recent
attempts at tax reform in developing countries have included broadening
the tax base and lowering the tax rate to create a level playing field and so
sustain investments guided by economic considerations alone. Tax rate
reductions can also be justified if such rates in the capital-importing
country are higher than those in the relevant capital-exporting countries
with worldwide income taxation. Such a strategy, to be sure, will pay rich
dividends if it is seen as credible and permanent. But in a world of
mistrust between government and investor, it could be viewed as a “money
grab” from the corporate sector by raising the effective rate of business
taxation and could therefore discourage investments by raising expecta-
tions regarding future tax increases or reversal of current policies. The
empirical evidence presented in this volume casts doubt on the effective-
ness of such a broad tax reform strategy in promoting investments. A
country that is seen to have an unstable political and economic climate
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and frequent tax changes would have to consider front-loaded incentives,
such as full expensing (without interest deductions) or refundable invest-
ment tax credits, to promote investments. Of course, such incentives
must be designed carefully to take into account their interaction with
other institutional features; the country’s administration capabilities, and
their effect on marginal effective rax rates, loss firms, cash flows, for-
eign firms, and interasset and intersectoral choices. Furthermore, they
must be monitored carefully for their effect on investments and govern-
ment revenues.

Selective tax incentives that are targeted to new investment in machinery
and equipment and RGD and that provide up-front incentives are cost-
effective in stimulating investment.

Tax incentives that apply only to new capital (preferably to incremental
investment over and above the investment usually undertaken anyway)
and are up front (payable when investment is undertaken) are likely to be
more effective than others. Thus full expensing of investment (without
interest deductibility) would be most effective, followed by (refundable)
investment tax credits and accelerated capital consumption allowances.
Tax holidays and tax rate reductions, for reasons outlined earlier, are
likely to be less effective. Some tax preferences, such as expensing and
(refundable) investment tax credits for R&D and machinery and equip-
ment that embody advanced technology, have some theoretical and em-
pirical support. Their conceptual support is based on the externalities of
investment for economic growth and the overcoming of information
asymmetries between agents that finance such activites and those that
undertake them. In the presence of poorly functioning equity markets,
allowing full expensing of the investment under the tax system makes the
government an equity partner and promotes investments. In 1991 Mex-
ico took an important step in this direction by allowing the present value
of capital consumption allowances to be deducted in the initial year of
investment.

Special features of developing countries (such as marvket power vested in
few firms, a large number of firms with large accumulated tax losses,
ownership and control by foreign investors with access to foreign tax credits
against bome tax linbility, credit rationing, and exchange contvols) severely
constrain the effect of tax incentives in stimulating investment.

Many institutional features of developing countries cloud the effective-
ness of fiscal incentives for investment. For example, if firms enjoy full
market power and have the potential to shift the tax burden fully for-
ward, taxes will not affect the rental rate of capital and hence will be
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ineffective. Investment incentives are also likely to discourage investment
by firms with large accumulated losses because the income against which
these losses can be written off will be reduced. Credit rationing represents
another feature of developing countries that limits the usefulness of in-
vestment incentives. In many developing countries credits are allocated
by the central bank to qualifying firms, and prioritization of credits
tends to determine both the pattern and the size of investment. For
credit-constrained firms, investment activities will be largely unaffected by
explicit investment incentives. Similar arguments also apply to the effects
of other forms of intervention, including the protection and allocation of
scarce foreign exchange. In such circumstances, investment incentives
largely lead to a reallocation of rents rather than being instruments that
have a marginal effect on investment behavior. Finally, as discussed ear-
lier, foreign tax regimes can have important influences on inward FDI.

The credibility of the tax regime is of fundamental importance to the
effectiveness of tax incentives.

If the tax regime is inconsistent, a policy may have less effect because it is
seen as temporary. Thus incentives that are more difficult to reverse, such
as investment tax credits or accelerated capital consumption allowances,
may stimulate more investment than would reductions in tax rates. Inves-
tors working under a noncredible tax regime seek expected rates of return
considerably higher than the risk-free discount rate.

Tax incentives matter for domestic and foreign investment, but elimina-
tion of tax and nontax disincentives (lack of infrastructure, legal frame-
work, and tnstitutions) matters even more.

This theme is repeatedly stressed by multinational corporations. For ex-
ample, infrastructure deficiencies and regulatory regimes in Mexico and
Pakistan and the tariff regime in Malaysia were seen as serious barriers to
capital formation. Legal institutions also matter. Increases in the level of
wealth and collateral in an economy can greatly reduce the costs of
asymmetric information. Increases in collateral reduce the risks faced by
lenders. Entrepreneurs are less likely to undertake poor projects when
they must risk more of their own wealth. Government policies that in-
crease the ability of individuals to collateralize wealth—for example, by
promoting property rights and establishing a legal system that allows the
transfer of collateral at low cost—can increase the chances that potentially
successful projects will receive financing. In addition to increasing the
collateral of an entreprencur, the ability to earn high rates of return
increases the opportunity cost of undertaking projects with low expected
returns. In the absence of any comparative advantage in allocating credit,
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government attention to the basic infrastructure that reduces the costs of
obtaining information and enforcing contracts is likely to better assist the
efficient allocation of credit.

Special measures may be needed to attract FDIL.

Tax policies to encourage FDI require that taxation in the host country
discriminate among various foreign investors on the basis of the tax regime
for outward investment available in the home countries. But different
corporate income tax rates based on the nationality of the company, even
if feasible, would not be desirable because they would place an uneven
tax burden on similar economic activities. Different withholding taxes on
repatriations (with no taxation of reinvested earnings) could be a feasible
alternative. But unless such a policy were extended to domestic capital as
well, it would discriminate against reinvestment by domestic corporations
and perhaps even encourage reincorporation of domestic corporations as
subsidiaries of foreign dummy corporations.

Thus for most developing countries, a desirable first step of an effective
investment promotion strategy is to develop a climate of business confi-
dence by instituting sustainable economic policies and eliminating tax
and nontax disincentives to invest. Avoiding frequent tax changes is an
element of this strategy. Once business confidence is restored and the
credibility of the regime is no longer in question, consideration can be
given to well-targeted tax policy interventions.
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PERSPECTIVES ON THE
ROLE OF INVESTMENT
INCENTIVES IN
DEVELOPING COUNTRIES

Robin W. Boadway and Anwar Shah

THE PURPOSE OF this chapter is to survey the role of investment incen-
tives in developing countries. By no means unique to developing coun-
tries, such incentives are also widely used in industrial countries, and they
take a wide variety of forms. Yet, some forms of incentives are especially
common in developing countries, as are some unique institutional fea-
tures. It is therefore worthwhile to address their role in developing coun-
tries separately. Given the number and types of developing countries, and
their special economic features, we cannot do justice in a single chapter
to the detailed problems of each. Thus we choose a more general per-
spective and focus on what we take to be a few key characteristics and
effects of investment incentives used in developing countries.

We begin with a broad survey of some of the general design issues in
applying investment incentives in developing countries. The more com-
mon instruments used for encouraging investment in these countries are
presented. We then spend some time discussing the economic rationale
for providing special investment incentives rather than simply letting the
unfettered market determine the allocation of resources to investment.
The issue is one of examining the possible sources of capital market
failure in developing countries and asking whether these can form a basis
for encouraging investment. Some of these reasons reflect special features
of developing countries, including problems of information and uncer-
tainty, the important role investment plays in the growth process, and the
heavy reliance on foreign-owned capital. Particular attention is paid to
outlining the role of the corporate tax, because many incentives are deliv-
ered through that tax system.

We then turn to a discussion of how to measure the effect of invest-
ment incentives. This involves adapting the methodology of marginal
effective tax rates to the institutional setting of developing countries.
Some of the problems encountered in providing investment incentives
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there become clear in this discussion. These include particularly the prob-
lems of providing investment incentives in economies in which a good
deal of investment takes place in risky activities and in firms that are in a
loss position, and in economies in which foreign capital is important. We
illustrate some of these problems with a case study involving the Malay-
sian tax system.

Finally, we provide a summary of the recent empirical work that has
been done to estimate the effectiveness of investment incentives in devel-
oping countries.

Investment Incentives in Developing Countries:
Types of Instruments and Frequency of Use

As outlined below, a wide variety of types of investment incentives are
used in developing countries, and they might be expected to have differ-
ent effects. Yet, a number of common issues affect many of these incen-
tives and we repeatedly refer to them in the analysis to follow. The
purpose of this section is to highlight at the beginning some of the more
important of these issues and to discuss their relevance for the evaluation
of investment incentives.

Some Issues of General Relevance

The first of these issues concerns whether or not the incentives are “dis-
cretionary” or “automatic” policy instruments. Discretionary investment
incentives are those that are implemented on a case-by-case basis by
administrative decision. There may, of course, be general rules that the
administrators follow. The decision as to whether to award an incentive,
however, is contingent on administrative approval. Automatic incentives,
in contrast, are those that are available to any firms meeting certain stated
objective criteria. Examples include type and size of investment, location
of firm, ownership of firm, and profitability of firm.

Economists stress the advantages of using automatic policy instru-
ments whenever possible. Such instruments reduce the uncertainty
attached to incentives, reduce the planning time for investments, and
reduce the possibility that noneconomic considerations or favoritism
will enter the decision. Presumably they also reduce the costs of ad-
ministering the incentives. It could be argued, however, that discre-
tion allows the administrators to be more selective in awarding grants
and thereby increases the cost-effectiveness of the grants by screening
out inframarginal projects.

In practice, the line between discretionary and automatic incentives
may not be clear-cut. The criteria for eligibility may themselves require
administrative decisions, the more so the more selective the incentives are
intended to be. Furthermore, administrators will rarely be completely
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informed about whether the firms using incentives are fully entitled to
use them. Enforcement and compliance will necessarily require some
administrative participation. Therefore incentives will differ only in the
degree to which they are nondiscretionary. We take the general view that
less administrative discretion is a good thing.

Another general issue concerns the treatment of tax loss firms, that is,
firms that have negative taxes owing. Many incentives operate through the
tax system and ultimately influence the firm by affecting its tax liabilities.
Furthermore, many of the firms eligible for incentives are in a nontaxpay-
ing position, if only temporarily. In fact, these may be precisely the types
of firms for which incentives would be most socially beneficial. For firms
that are in a nontaxpaying position, the incentives will increase the size of
“negative tax liabilities” held by the firm. It is important to know whether
these negative tax liabilities are treated symmetrically to positive ones, that
is, whether they actually give rise to tax refunds or their equivalent.

Fully symmetric treatment of positive and negative tax liabilities would
require refundability of all negative tax liabilities. Failing that, unlimited
carryforward (and backward) with full interest would be equivalent in
present-value terms, although it would give rise to a different cash flow
for the firm. The appropriate interest cost to ensure present-value equiva-
lence would be problematic, however, for firms that faced credit con-
straints on capital markets. Partial loss-offsetting measures might involve
the carrying forward and backward of losses but probably only for a
limited time period and without interest. Compared with full loss offset-
ting, this would be similar to the firm’s giving an interest-free loan to the
government. Loss-offsetting provisions may differ from one component
of the firm’s tax base to another. For example, depreciation allowances
may be taken at the discretion of the firm, which is equivalent to extend-
ing the carryforward of losses arising from this type of capital cost. Also,
some types of investment incentives, such as investment tax credits, might
be refundable even though other components of tax liabilities are not.

Loss offsetting is important for ensuring that the tax system applies
uniformly across different types of firms. The sorts of firms that are in a
negative tax liability position would generally include small, growing
firms; firms engaged in large, risky projects; and perhaps declining firms.
Furthermore, the small, growing ones might be in a cash-constrained
position, given their relatively large investments and given the fact that
they may not have established a reputation for themselves on the capital
market. The absence of full loss offsetting would tend to discriminate
against risky investments, precisely those that might have a high expected
return. It would discriminate against small, growing firms that might
already have a high cost of capital because of imperfections in the capital
market. Anything short of full refundability would serve to worsen their
already tight cash flow position. The absence of refundability might also
postpone the exit from the market of firms that are declining. They have
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an incentive to stay in business to write off as many of their capital costs as
they can. Finally, refundability will be important in cases in which the
credibility of the government is questionable. In this situation, uncertainty
about future government actions will cause firms to discount future funds
from the government in relation to those received up front. Thus refundable
investment tax credits will be more valuable to the firm than the equiva-
lent present value of funds received, say, through future tax reductions.

A third important issue is the distincon between temporary and perma-
nent incentives. Some incentives may be introduced for a limited length of
time, or they may be available to the firm for only a fixed period. In these
cases, the incentive may have as its primary effect a change in the timing of
the firm’s investment rather than a change in the level of its capital stock in the
long run. In some circumstances, however, a temporary incentive to invest
may have a permanent effect on the fortunes of the firm. This will be the
case if there are capital market imperfections that discriminate against young
firms starting up (for example, infant industry arguments for protection).

Incentives may differ in the degree to which they are selective rather
than general. Selectivity may be according to various criteria, such as type
of asset, type of sector, ownership, and location. In the absence of market
inefficiencies, selectivity of incentives will introduce distortions in the
allocation of capital across sectors.

One final consideration that is important in evaluating investment in-
centives is the extent to which capital markets are open to the rest of the
world so capital can flow freely into and out of the country. Typically,
developing economies are capital importers and rely heavily on foreign
investment. The tax treatment of foreign investment will influence the
incentive for foreign firms to invest in the host (developing) country.
Furthermore, foreign investors typically are faced with tax liabilities in
their home country and have opportunities to invest in alternative loca-
tions. This means that the interaction of the host country tax system with
that of the home country one will be important in determining the
effectiveness of investment incentives. For example, under a system of
foreign tax crediting (in which the foreign investor receives a credit in the
home country for taxes paid abroad), investment incentives could simply
reduce foreign tax credits of firms operating in the host country and have
little or no effect on the actual incentive to invest.

Types of Instruments to Enconurage Investment

Developing countries have traditionally given a wide variety of special
preferences to encourage investment broadly or in specific sectors and
regions. The most typical of these incentives include tax rates differenti-
ated over time, size, location, ownership, and activity of firm; accelerated
capital consumption allowances; and investment and employment tax
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credits and allowances. These and other incentives are briefly discussed in
the following paragraphs. Further details are provided in the appendix to
this chapter.

PREFERENTIAL TAX RATES. Certain types of firms may receive lower tax
rates than others, cither on a temporary or on a permanent basis. The use
of preferential tax rates is a blunt instrument for providing investment
incentives, because the incentive does not vary with the amount of
investment undertaken. Furthermore, the absence of full loss-offsetting
provisions often renders the incentive relatively ineffective. Also, if
marginal tax rates are already low, the incentive effect is minimal.

An extreme case of this is a tax holiday, whereby a firm is tax free for a
given period of time. Tax holidays may be awarded on a discretionary
basis to firms in designated industries or areas. Firms awarded tax holi-
days are typically those just starting up, and are referred to as “pioneer
firms.” The tax holiday is a widely used incentive in developing countries
and is currently practiced in Bangladesh, Brazil, Céte d’Ivoire, Lesotho,
Malaysia, Morocco, Pakistan, and Thailand. Of these, Morocco and
Lesotho have extended tax holiday provisions to foreign investors as well.

INVESTMENT TAX CREDITS AND ALLOWANCES. Under an investment
tax credit, companies in a specific industry, or more generally, are allowed
as a deduction against their tax liabilities a fraction of expenditure on new
additions to physical or research and development (R&D) capital stock or
employment. Tax credits can be granted for specific activities and, by
providing a direct subsidy, can be more effective than rate reductions.
(An investment allowance is similar in effect to a tax credit except that it
is a deduction from the taxable income for corporate tax purposes.) Their
effectiveness depends on whether they are refundable and therefore
provide cash up front to the firm, and, if not, the extent to which they
can be carried forward. The less generous the loss-offsetting provisions,
the less effective the incentive effect will be for firms in a loss position in
relation to others. These include firms that are small and growing and
firms that are engaged in risky activities. Tax credits may be targeted to
specific types of investments, both tangible and intangible, and they may
be discretionary or automatic. They may reduce future depreciation
allowances. In the case of foreign subsidiaries, a relevant consideration is
whether or not the credits are offset by the system of foreign tax
crediting. To the extent that they are, they may represent at least partly a
transfer of tax revenues to foreign treasuries. An investment allowance is a
deduction from the taxable income for corporate tax purposes. Greece,
Malaysia, Mexico, and Pakistan permit investment tax credits. Turkey
provides 100 percent investment allowance for priority industries and
scientific research and development.
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FAST WRITE-OFFS. Certain types of costs may obtain a fast write-off.
Most commonly these are depreciation (capital consumption) allowances
that can be accelerated (initial allowance) or can even be expensed.
Intangible investments are also commonly expensed (R&D, exploration,
advertising, and so on.) In principle, any type of cost could be accelerated,
including financing (interest) costs. Loss-offsetting provisions are also
relevant here. Certain types of write-ofts may be “elective” in the sense
that the firm has some discreton as to when to claim them. This is
particularly attractive to firms in a loss position when carryforward is
limited. Some countries combine elective depreciation allowances with tax
holidays. Countries with accelerated depreciation schemes include, among
others, Brazil, which allows 50 or 100 percent depreciation in the first year
for approved investment projects, and Malaysia, which allows qualified
expenditure to be fully expensed in the first two years.

FINANCING INCENTIVES. The government may provide incentives that
reduce the cost of tinancing investments. A cash grant would be
analogous to a tax credit in this regard. The cash granted may come with
various strings attached. The government may provide financial assistance
through an investment fund. It may provide cheap loans, or it may
provide public sector equity funds with the associated equity participation
of the government. Financing assistance may also be provided through
the tax system. The flow-through of rax write-offs to shareholders will be
beneficial to firms in a loss position. Various methods of imputation of
corporate taxes to the shareholders will reduce their cost of finance. Still,
this is not so much the giving of an incentive as a removal of a source of
double taxation.

EMPLOYMENT INCENTIVES. Although most incentives are directed
toward investment, there can be incentives for employment of labor as
well. These could be employment or wage subsidies or tax credits.
Manpower training programs could also be used. Mexico is an example
of a country that allows an employment tax credit.

GENERAL POLICY INSTRUMENTS. In addition to policy instruments
directed specifically at certain types of activities, more general policies will
affect aggregate investment and its allocation among various uses.
Examples include indirect taxes, tariffs, and the establishment of free-trade
zones. Investments will also be influenced by infrastructure provided by
the public sector, such as industrial parks, roads, and education.

TECHNOLOGY TRANSFER. Governments may have certain provisions
that affect the transfer of technology from foreign tirms. These include
equity participation requirements and the tax treatment of royalties and
licenses. As well, the threat of expropriation and uncertainty about future
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tax policies will influence the incentive for foreign investment. More
generally, the existence of uncertainty makes cash up front more valuable
than incentives providing benefits in the future.

The Economic Rationale for Investment Incentives

As we have seen, investment incentives typically operate through the tax
system either directly or indirectly. That is, they ultimately reduce the tax
liabilities faced by the firm, especially those accruing under the corporation
income tax. A proper evaluation of incentives requires first an under-
standing of the role of corporate taxes. We begin this section by discussing
the rationale for corporate taxes and, given that rationale, their optimal
design. This discussion is followed by one on the efficiency of capital
markets and possible sources of market failure. We go on to discuss, in
light of the latter, the case for further intervention in the form of invest-
ment incentives.

The Role of Corporation Income Taxes

Virtually all countries levy direct taxes on corporations. Ultimately, these
taxes will be borne by households, so one might think that it would be
ideal to tax households directly rather than indirectly through their owner-
ship of corporations. The essential question to address is why corporate
taxes are needed at all, given the alternative of taxing households directly
by personal taxes (or indirectly by sales taxes on their consumption pur-
chases). Posing the question this way makes it clear that the corporate
income tax is essentially supplementary to the personal income tax. It owes
its existence to the fact that for various reasons an ideal tax system cannot
be achieved by personal taxation alone. It is useful to distinguish three
main reasons for having a corporate tax alongside personal and commod-
ity taxes. We refer to these as the withholding function, the rent-collecting
function, and the revenue-raising function. We discuss each in turn.

THE WITHHOLDING FUNCTION. One way to view the corporate
income tax is as a device for withholding at source the equity capital
income generated in the corporate sector. This is the conventional
function of the corporate tax, at least in industrial countries. The need for
withholding arises because corporate source income would not otherwise
be fully taxed on accrual by the system of personal taxes. There are two
distinct types of reasons for this, each of which might call for a different
type of corporate tax when considered in isolation. The corporate tax is
called on to satisfy both types of withholding functions simultaneously,
however, and that makes its design more problematic and judgmental.
The two types of withholding are withholding against resident
shareholders and withholding against foreign shareholders.
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Withholding against vesident shaveholders. Most personal tax systems are
designed with the intention of taxing income on as comprehensive a basis
as possible. Among other things, this would require taxing capital gains as
they accrue. It seems difficult to do so, however; capital gains are typically
taxed on realization, if at all. This implies that asset owners can postpone
tax liabilities by not realizing capital gains as they accrue. One of the main
ways they can do this is by retaining and reinvesting income within a
corporation rather than paying it out. A corporation income tax provides a
way for taxing at source equity income earned within the corporation.

If this were the only role for the corporate tax, the design would be
straightforward. It would need only to be applied to retained earnings.
Its rate might be the top personal rate of shareholders, and the corporate
tax payments might be viewed as taxes collected on behalf of the share-
holders. This means that the corporate and personal tax systems ought to
be integrated so that sharcholders are credited with the taxes that have
been collected on their behalf. One way to do this might be simply to
credit the corporation with the corporate taxes that had previously been
paid on funds that are paid out to shareholders. This is referred to as the
dividend-paid deduction system, and it would seem to represent perfect
imputation. Unfortunately, as we shall see below, this system is not likely
to be suitable in an open economy. A system of imputation, such as a
dividend tax credit operating at the shareholder level, is required.

The imputation method becomes somewhat imperfect if the corporate
tax itself is not applied uniformly. For example, if loss offsetting is imper-
fect, the effective tax rate paid by the firm will differ from the statutory
rate. Suppose the imputation is achieved by a dividend tax credit system
applied at a constant rate to all shareholders. If the rate is appropriate for
firms that pay full taxes, it will be imperfect for shareholders of tax-loss
firms. Different firms, however, may face difterent tax liabilities as a
matter of government policy. In this case, if the imputation system were
to reflect the differences in tax treatment of firms, it would essentially
undo the preferential treatment intended for the firm by the corporate
tax. This would argue in favor of a uniform dividend tax credit system.

A fully integrated system would apply a dividend tax credit at a rate
equal to the corporate tax rate, which in turn is set equal to the top
personal rate. Let the corporate tax rate be # and the top personal rate be
t. If the dividend tax credit rate is 4, the effective personal tax rate on
dividends received by shareholders in the top bracket is given by » = (£ ~
d)/(1 — 4). This is because the dividend tax credit system works as
follows: When a dollar of dividends is paid out, taxable income is grossed
up by the dividend tax credit rate and so becomes 1/(1 ~ 4). This is
taxed at the shareholder tax rate z, and a dividend tax credit at the rate 4
is allowed. A fully integrated system sets # = ¢ = 4 (so » = 0). If capital
gains are not taxed, even on realization, this ensures that corporate equity
income is taxed once and only once in the hands of the shareholders for
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those in the top bracket.! For those in the lower tax brackets, the system
withholds more than required but eventually gives credit when profits are
paid out. These shareholders will effectively be giving a small interest-free
loan to the government. Thus the imputation system will not be perfect.
Because most shareholders are close to the top marginal bracket, how-
ever, this should not be a great problem.

In practice, the system may not be fully integrated as described above
for two reasons. First, because the corporate tax must fulfill more func-
tions than this one of withholding against resident shareholders, the
corporate tax rate may not be set equal to the top personal rate. The
dividend tax credit should then be equal to the corporate tax rate. If the
latter is set below the personal tax rate, there will still be some small
incentive to retain funds within the corporation and vice versa. Second, a
capital gains tax may be imposed on realized capital gains. If it is, some
personal taxation will implicitly be applied to retained earnings, although
at a lower effective rate. This means that the dividend tax credit can be
set at less than the fully integrated rate.

Some domestic saving in corporations will be done in a form that is
sheltered from the personal tax altogether. The most common example is
saving in pension funds. There would be no need to withhold taxes
against income accruing to pension funds, but in practice it is impossible
for the corporate tax to treat such shareholders differently from taxable
ones. This implies that full imputation should apply to these funds, al-
though that is not often done in practice.

Finally, recall that the rationale for withholding against domestic share-
holders was to tax capital income on accrual that would otherwise escape
full taxation at the personal level. This presumes that comprehensive
income is the chosen personal tax base. Many economists would argue
that gcrsonal consumption has advantages over income as a direct tax
base.” In fact, many tax systems that purport to tax income come closer
to taxing consumption, given the number of assets that are sheltered,
such as pension funds, housing and other consumer durables, human
capital accumulation, insurance, and cash balances. If countries were to
adopt a full consumption tax system, this withholding rationale would
disappear. Even so, a corporate tax may still be needed to fulfill some of
the other roles discussed below. If that role were the withholding role
discussed next, a system of imputation would still be desired.

Withholding against foreign shareholders. Income accruing to foreign
shareholders would also escape domestic personal taxation because the
latter applies only to residents. If it is desired to tax foreign shareholders,
a corporate tax could be used for this purpose (perhaps alongside with-
holding taxes). The ability to extract tax revenues from foreigners de-
pends on the tax systems facing foreigners in their home countries.
Specifically, if the host country into which the foreign capital is imported
is small in relation to world capital markets, which is typically the case,
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taxes can be obtained from foreigners only to the extent that the taxes are
creditable against tax liabilities in the home country. Otherwise, any
attempt to tax foreigners will result in capital leaving the country until
the rate of return before taxes rises to cover tax liabilities. Effectively, the
tax is being shifted back to domestic factors of production. If host coun-
try taxes can be credited against home country tax liabilities, a pure tax
transfer can be made from the home country treasury to that of the host
country. Because this transfer is costless it should be fully exploited.

Typically, two sorts of capital income taxes are creditable. Pure with-
holding taxes are creditable to the extent specified by tax treaties. Many
corporate tax systems also provide credits on taxes paid abroad. The
credits are limited by the amount of home country tax liabilities, are
calculated using the home country tax system, and are available when
dividends are repatriated. In addition, full credit is usually available only
on shares held in foreign-controlled affiliates, which accounts for most
foreign direct investment. To exploit this tax transfer tully requires that
the host tax system conform with the foreign one. It host country tax
rates are too high, some foreign investment will be discouraged. If they
are too low, the host country is forgoing costless tax transfer. Because
most countries tax corporations on the basis of some notion of equity
income, this is also the sensible tax base for host countries to adopt,
despite the fact that for domestic withholding purposes only retained
earnings need be taxed. It would not be possible for the corporate tax to
apply differently to domestic and foreign firms because that type of dis-
crimination, designed to exploit the tax transfer from foreigners selec-
tively, would presumably result in the denial by host countries of full
credir for raxes.

Note that this withholding role is conditional on the tax system of the
host country offering full credits for taxes paid by its resident corpora-
tions abroad. This is equivalent to implementing the corporate tax on a
full origin basis. If foreign tax systems offered only deductions for_taxes
paid abroad rather than credits, no tax transfer would be possiblc.3 Any
tax levied on capital income by the home country would be shifted back
to domestic residents by induced flows of capital abroad. One of the
great mysterics of corporate tax policy, and one that is the subject of
current rescarch, is why do creditor nations choose to use the origin
principle for their corporate tax systems when by doing so they are simply
inviting a tax transfer to debtor nations.

Given this second reason for withholding by use of the corporate tax,
the question of integration with the personal tax becomes more conten-
tious. Certainly one would not like to impute corporate taxes paid to
foreign shareholders when dividends are paid out. To do so would simply
undo the tax transfer that is the reason for taxing foreign firms in the first
place. This essentially rules out the dividend-paid deduction mentioned
above. Any integration would have to be done at the personal level, say,
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by a dividend tax credit, so that only domestic sharcholders are affected.
This mixing of the use of the origin basis for the corporate tax with the
residence basis for the imputation makes the integration an imperfect
policy device. In an open economy, the saving side of the domestic
capital market is effectively segmented from the domestic investment
side. In the aggregate, the two need not be equal; the rate of return is
exogenously given and does not serve as a domestic market clearing price.
This means that tax measures that apply at the personal level influence
the saving side of the market, whereas measures applying to corporations
influence the investment side. Given that imputation applies at the per-
sonal level and the corporate tax applies at the corporate level, integration
effectively removes the tax on equity income at the personal level while
leaving the corporate tax distortion intact. At the same time, interest
income remains taxable at the personal level but deductible for the cor-
poration. Thus houscholds would prefer to hold equity, whereas firms
would prefer debt financing. Integration cannot remove this distortion
on capital markets. As argued in Boadway and Bruce (1992), where this
analysis is developed in more detail, this makes the case stronger for
taxing consumption rather than income at the personal level.

These problems would be avoided under a corporate tax system that
allows deductions rather than credits for foreign taxes paid. In this case, the
only withholding role for the corporate tax would be against domestic
shareholders because it would no longer be possible to transfer taxes from
the foreign treasury. Integration could be achieved at the corporate level by
use of a dividend-paid deduction. In this way, foreign shareholders would be
exempt from tax, and domestic shareholders would be taxed once on equity
income. Interest and equity income would be treated on a par.

THE RENT-COLLECTING FUNCTION. The theoretical literature on
taxation has stressed the desirability of taxing corporations in a
nondistorting manner. The purpose of a nondistorting tax is to tax pure
profits or rents. To do so, the tax base must correspond with rents or
economic profits. Measuring pure profits is extremely difficult to do
because it involves measuring all real imputed costs on an accrual basis,
including true depreciation, asset depletion, costs of risk and finance, and
so on. As is well known, however, the equivalent can be achieved in a
feasible way by using a cash flow tax. Should a cash flow tax not be
palatable because of the way it postpones the tax liabilities of the firm,
any tax base that is equivalent in present-value terms will do. Boadway
and Bruce (1984a) present an example of such a scheme that is flexible
and easy to implement. If such a tax were to be used, no imputation
would be desired because it would undo the purpose of the tax.

Although it is easy to see why economists would find a tax of the cash
flow type attractive, it is not clear that it makes much sense as a base for a
corporate tax. For one thing, a cash flow tax is not compatible with the
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withholding function, which is a main role of the corporate tax. For
another, one should not confuse the rent-generating sector with the cor-
porate sector. One would expect that a good portion of the latter would
earn only a market rate of return. It might be better to target a rent tax to
those sectors most susceptible to earning rents. A prime candidate would
be the resource industries. Most countries already impose special taxes on
them at least partly for the purpose of giving the public sector a share of
the rents. It might be better to direct cash flow taxation specifically to
those sectors rather than to the corporate sector as a whole. This would
mean revising ineflicient resource taxes such as severance taxes (royalties)
and other levies that do not properly account for costs.

One interesting phenomenon frequently observed in industrial countries
is that corporate tax systems often favor precisely these industries. Special
tax measures such as depletion allowances and the rapid write-off of explo-
ration and development expenses imply that effective tax rates on resource
industries (both marginal and average) are less than for other industries.

THE REVENUE-RAISING FUNCTION. In developing countries many taxes
are costly to use in the administrative sense of compliance and
enforcement, especially direct taxes. A good part of what should be
included in income escapes taxation because of difficulties in detection
and measurement. In these circumstances a tax on corporations may be a
relatively efficient way to raise revenues because there are fewer taxpayers
and evasion may be more difficult. The use of a corporate tax simply as a
revenue-raising device alongside personal and indirect taxes might be
reinforced if capital incomes are otherwise difficult to detect at the
personal level. A corporate tax used for revenue-raising purposes
presumably need not be integrated with the personal tax, although this
means double taxation of capital income and the discouragement of
saving and investment.

In an open economy the extent to which the corporate tax can be
effective at raising revenue from capital owners is limited. As mentioned
above, except to the extent that tax payments are credited abroad, a tax on
foreign-owned capital imposed by a small economy will end up being
shifted back to other, less mobile factors of production, such as labor, and
will leave the economy with less capital. It may be more efficient to tax the
immobile factors directly, if possible. Even if the economy is large enough
to have some effect on its return to capital, say, because of country-specific
risk, a corporate tax would not be useful in exploiting it. What the country
wants to do in this case is to increase the amount of capital imported; this
goal would be achieved by subsidizing capital, not taxing it. We return to
this issue below in our discussion of investment incentives.

To summarize this discussion, the main reason for a corporate tax is
withholding, both against domestic sharcholders and against foreign-
owned firms. A subsidiary reason might be simply to raise revenue in an



Robin Boadway and Anwar Shabh 43

economy in which no tax is perfect. Because the corporate tax cannot treat
foreign firms differently from domestic ones, a common tax must satisfy all
objectives. The withholding functions can best be satisfied by a tax on
corporate equity income defined in a similar way to that of capital-export-
ing countries. Also, to take full advantage of foreign tax-crediting systems,
the tax rate should be comparable to that used in creditor countries. An
imputation system could be established, but it must be done through the
personal tax (that is, on a residence basis). If there is full imputation,
capital gains taxes are not necessary. Whether or not there is an imputation
of corporate taxes at the personal level, the corporate tax will distort the
investment side of the capital market and will leave firms with an incentive
to finance by debt rather than by equity. This could be avoided only if all
countries were to move from a system of foreign tax crediting to one of
deductibility of foreign taxes. In this case, imputation would be better
done by a dividend-paid deduction, and corporate taxes would effectively
be levied on a residence basis. This system could be achieved if creditor
nations moved unilaterally (and independently) to a system of deductions.
What is unclear is why they have not done so already.

The Efficiency of Capital Mavkets

Investment incentives involve interfering with capital markets to encour-
age particular types of investment. The justification for this would seem
to imply some sort of inefficiency in the way capital markets allocate
investment. In this section we summarize the various sources of market
failure on capital markets. This will serve as a basis for considering the
rationale for investment incentives in the following section.

CAPITAL INCOME TAXES. We have already seen that in an open
economy a corporate tax will impose an unavoidable distortion on
investment, even if it is imposed optimally. This is part of the
consequence of using the corporate tax as a withholding device both
against foreigners and against domestic residents on their accrued capital
income earned in corporations. In a closed economy this distortion could
be avoided by reducing capital income tax rates. The extent of the
distortion on capital markets would be determined by trading off the
equity gains of taxing capital income with the efficiency costs of
distorting investment. In an open economy the distortion arises partly
because the corporate tax is being used to transfer funds from foreign
treasuries to the domestic one. Because of tax-crediting arrangements,
this does not affect the allocation of foreign-owned capirtal, but domestic
capital accumulation is discouraged.

Investment incentives could represent an effective policy instrument
only to the extent that they could be made to apply to domestically
owned capital rather than foreign-owned capital. If they applied to the
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latter, they would serve only to reduce the tax transfer from foreign
treasuries by reducing creditable tax liabilities. Also, tax measures operat-
ing on the personal tax side, such as imputation and tax sheltering, would
have no effect on the investment distortion, although they would encour-
age saving.

DYNAMIC INEFFICIENCY. Inefliciency exists when it is possible to make
some persons better off without making anyone worse off. The so-called
fundamental theorems of welfare economics state that, under a set of
conventional assumptions, (a) all competitive equilibriums will be
efficient and (b) all efficient allocations can be supported by a competitive
equilibrium. In a dynamic setting, this principle is applied to an economy
evolving over an indefinite period of time. Dynamic inefficiency exists if it
is possible to make one cohort better off without making any cohort
worse off. The basic result stated in the literature is that a competitive
allocation that is efficient in the static setting will be dynamically efficient
unless the rate of return on capital is below the rate of growth of the
economy into the indefinite future—that is, unless the economy is
“overcapitalized.” In a finite-horizon economy, or in an infinite-horizon
one in which the rate of return on capital is at least as great as the rate of
growth (or becomes so in the future), the two fundamental theorems of
welfare economics apply.

Empirically, it would be virtually impossible to make the case that
actual economies are dynamically inefficient, especially developing ones.
Rates of return on capital (before raxes) seem to be well above rates of
growth of modern economies. Furthermore, in principle, to know
whether an economy is dynamically inefficient would require knowing
the relation between the rate of growth and the rate of return on capital
into the indefinite future, and that is clearly not possible. Thus it is
difficult to base arguments for capital market failure on dynamic inefhi-
ciency. Moreover, even if dynamic inefficiency did exist, investment in-
centives would not be called for. On the contrary, dynamic inefficiency is
associated with too much capital accumulation, so measures would have
to be taken to reduce investment.

INTERGENERATIONAL EXTERNALITIES. A common form of market
failure is externalities or public goods. Some economists have argued that
saving for bequest purposes may have a positive externality associated
with it.* They contend that part of saving is for bequests and this is
motivated by altruism toward future generations. If each saver gets utility
from the well-being of all members of future generations and not just
their own heirs, saving will yield external benefits that are nort taken into
account by individuals. This will lead to too little saving or, equivalently,
a market discount rate that is higher than the social discount rate.
Government intervention to increase saving will be required.
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Valid though this argument may be, it is not clear that it could be used
to make a case for investment incentives, especially in an open economy.
If the root of the problem is undersaving, the appropriate remedy would
be to provide incentives for saving rather than for investment. In an open
economy, in which the saving and investment sides of the markets are
segmented, investment incentives will do little to increase saving, except
through general equilibrium effects. They would primarily encourage
investment financed by foreign capital inflows. A further difficulty is that
if altruism does exist, measures to facilitate intergenerational transfers
may be fairly ineffectual. As Barro (1974) has argued, attempts to make
pure redistributive transfers among generations will be undone by ra-
tional households that have an intergenerational altruistic motive. Thus
saving for future generations can be increased only by providing relative
price incentives.

Related to the possibility of intergenerational externalities are intergenera-
tional equity arguments. Some generations will be better off than others
simply because of their date of birth. If one applied some intergenerational
social welfare function, equity arguments may well call for a set of intergen-
eratonal redistributive transfers from better-off to less-well-off generations.
Ramsey (1928) recognized this possibility long ago, and Eckstein (1957)
made it operational. The simple idea is as follows: suppose that the growth
rate of consumption (lifeime wealth) across generations is g, and the elastic-
ity of lifetime udlity with respect to wealth is €. Suppose also that 7 is the rate
of return on capital, # is the rate of growth of population, and o is the rate at
which the social welfare function discounts per capita utilities across genera-
tions.? Then the optmal rate of growth of wealth across generations would
be that for which ge = # ~ » — o. In the long run the economy should
approach a steady state in which » — # = o.. Per capita consumption should
be rising over time as long as » — z > @, that is, as long as the economy is out
of the steady state. The rate of approach to the steady state depends on the
elasticity of the marginal udlity of income, €. The policy instrument for
implementing the optimal policy in this case should be intergenerational
transfers, not investment incentives.

Of course, the whole notion of optimal policy in this context is fraught
with difficulties because it depends on social values that are not objec-
tively given. Two dimensions of social value enter the determination of
optimal policy. One is the degree of social discounting, «, which affects
the steady state to which the economy should move in the long run. The
other is the degree of intergenerational inequality aversion, €, which
affects the path to the long-run steady state. There is unlikely to be
general agreement on what these should be, especially because some of
the persons involved are not yet born.

EXTERNALITIES OF GROWTH. The above type of capital market failure
involves externalities on the saving side of the market. Externalities may
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also occur on the supply side. Several economists have stressed the
possible importance of externalities in the process of economic growth.
For example, Romer (1986) has argued that capital accumulation
generates external benefits (for example, technological improvements) to
firms other than those undertaking the investment.® The results hark
back to those of the growth theories of the 1960s, in which the rate of
technological change was made endogenous and dependent on the rate
of investment. They also bear some resemblance to the infant industry
arguments of trade theory. In the context of growth theory, they are
interesting because they can account for differences in the rate of growth
of economies as well as differences in the levels of income achieved. To
the extent that they are true, we would expect to see a correlation
between rates of investment and rates of growth in per capita incomes.

Scott (1989) examined the causes of the rate of growth of output in
pooled data on twenty-six period averages for ten developed countries
(with nineteen of twenty-six observations for the United Kingdom, the
United States, and Japan). He used an ordinary least-squares regression
with the only explanatory variables the share of investment in output, the
rate of growth of quality-adjusted employed labor force, and the ratio of
output per quality-adjusted labor in nonresidential output—excluding
agriculture—in the country to that in the United States in a base year
(considered as a “catch-up” factor). He found that, for the sample as a
whole, nearly half of the growth in nonresidential business output can be
explained by changes in the share of investment. Scott further estimates
that marginal social rates of return to investment in the United Kingdom
(1951-73) and the United States (1948-73) exceeded the marginal pri-
vate return by about seven percentage points, the former averaging 12.6
percent and the latter 5.3 percent. Taxation accounts for a third of
this gap. Three other factors explain the rest of the gap: the “learning
externality” (firms other than the firm undertaking the investment
benefit disproportionately from increased opportunities}, the “demand
externality” (firms selling in imperfect markets receive lower marginal
than average returns because of higher marginal selling costs), and
“animal spirits™ (a positive externality based on a tendency of firms to
value increases in output by more than their value to shareholders);
see Scott (1989: xlvi).

Because it is the act of investment per se that yields an externality, the
appropriate course of action would be to implement measures that influ-
ence investment directly. Policies operating on the saving side will not be
effective. This may be the strongest argument for investment incentives.
Indeed, it might also be the argument for incentives for investment in
human capital and R&D. For example, Lucas (1988) has argued that
precisely the same sorts of externalities may be involved with human
capital investment as others, such as Romer (1986), have analyzed for
physical investment.
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INCOMPLETE OR IMPERFECT CAPITAL MARKETS. Capital markets may
not be perfectly functioning or complete for institutional reasons. Two
examples of these reasons follow:

Liguidity constraints. Households or firms may be liquidity-constrained.
If households are prevented from borrowing early in life against their
future labor income, they will be forced to consume less than the desired
amount, and aggregate saving will be highcr.7 Again, policies operating
on the saving side of the market would be appropriate here rather than
investment incentives.

Firms may be liquidity-constrained as well, especially, as noted above,
young, growing firms. Corporate tax policies can be of some help here to
the extent that they make cash available to firms that are strapped for
funds. Because many such firms are in a negative tax liability position, full
refundability of tax losses would be helpful. Refundable investment in-
centives would also offset the effects of liquidity constraints.

Incomplete markets for risk. Complete markets for the trading of risk
require that the number of assets be at least as great as the number of
possible states of nature (outcomes per asset). Given that the latter can be
large, it is quite likely that such markets are incomplete. Furthermore,
because government policy itself contributes to the risky environment in
ways that cannot be foreseen, it would be difficult to insure against future
government policies. By offering less than full loss offsetting, tax policy
itself may contribute to the inefficiency in trading in risk. There is no
particular reason why the government should be any better informed
than the private sector, so it is not clear that the government can improve
the efficiency of allocating risk except by making sure that tax policies do
not distort it further.

One particular form of risk trading that the government may have a
role in influencing is the sharing of risks across generations. Strictly
speaking, this is not an efficiency argument but an equity argument. It
may be analyzed precisely as an insurance problem, however, when co-
horts are put behind the “veil of ignorance.”8 The argument goes as
follows: some cohorts are luckier than others because of their date of
birth. The larger the cohort of a person, the less well off will that person
be because the group has lower wages in working periods, when labor is
more plentiful, and lower capital incomes in retirement, when labor is
scarcer. In addition to this demographic effect will be productivity difter-
ences and other shocks; business cycles, too, will have a different effect on
some cohorts than others. Although risk is associated with when a par-
ticular person is born, it is “insurable” to society because the risks of
being born at different times largely cancel out across different genera-
tions. There will be no market for insurance against time of birth, how-
ever, because such insurance would have to be acquired before the date
of birth was known! Still; the possibility exists for the government to
provide “social insurance” by a set of intergenerational transfers from
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those who are less lucky to those who are more lucky. The existence of
such intergenerational transfers will naturally influence saving and invest-
ment behavior. Investment incentives per se, however, are not involved.

INFORMATION ASYMMETRIES. Different participants in the capital
market may be differently informed. The most common case is that in
which the profitability of an investment or a firm is better known to one
agent than to others. For example, persons in the firm may know more
about the prospects of the firm than outside investors. Or managers may
know more than shareholders. These asymmetries in information will
cause persons to behave differently from the way they would behave if
they were perfectly informed. We are particularly interested in how
investment is affected by asymmetries in information. The literature
describes two sorts of asymmetries of information that affect investment:
adverse selection and moral hazard. We discuss each in turn.

Adverse selection models. Adverse selection occurs when some charac-
teristic of the firm, such as its quality, is known to the firm but not to
outsiders. In this case it will be to the advantage of the high-quality firms
to signal their quality by engaging in some activity that the lower-quality
firms find costly to mimic. Originally, signaling models were used to
explain why firms might prefer one financial structure over another, given
that with full information the theorem of Modigliani and Miller (1958)
implied that the financial structure was irrelevant. For example, Ross
(1977} argued that if managers face a loss in welfare when their firms go
bankrupt, managers of firms with low probabilities of bankruptcy can
signal their quality by taking on more debt. Signaling models of the
financial structure of firms typically take the level of investment as fixed.
Their implication for investment can readily be inferred, however. Be-
cause signaling entails a cost if financial instruments are used, it will raise
the cost of financing and thereby reduce the level of investment.

Investment per se may be used as a signal. For example, Miller and
Rock (1985) consider a model in which higher-quality firms have higher
cash flows; they argue that firms will signal their quality (cash flow) by
the size of their net dividend, defined as the payout of dividends less the
use of external funds. To prevent lower-quality firms from mimicking
their behavior, they underinvest. Lower-quality firms can only mimic
higher cash flows by taking funds away from investment. Williams (1988)
obtains a similar underinvestment equilibrium by considering a model in
which the firms solve for an optimal mix of costly signals. Myers and
Majluf (1984) also obtain a signaling equilibrium in which profitable
investments may be forgone to avoid taking on external financiers who
can benefit from the existing (known) wealth of firms.

In all these cases of adverse sclection, the fact that signaling is costly
raises the cost of undertaking new investments and results in an equilib-
rium in which investment is below the full information level. This might
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be expected to give a prima facie rationale for encouraging investment,
although the literature has not really addressed the issue. One problem is
that the government is not likely to have any better information than the
private sector. Any investment incentives will have to apply uniformly to
all firms, both those of high quality and those of low quality.

There have, however, been some models in which overinvestment can
result from adverse selection. For example, Heinkel and Zechner (1990)
suggest that overinvestment can occur in the presence of adverse selec-
tion when securities are priced at the average, or expected, value. In such
cases a firm with a project with a negative expected present value may be
able to sell overvalued securities that more than compensate its equity
holders for taking such a project. John and Senbet (1988) consider the
case in which limited liability of equity holders induces overinvestment.
Overinvestment is perhaps less plausible than underinvestment if only
because firms always have investment options with nonnegative (zero)
net present value available to them outside the firm. It is not clear how it
could be in the interest of sharcholders to undertake negative net pre-
sent-value investments in the firm (that is, to overinvest) when zero
present-value assets could always be obtained on the capital market.

Moral bazard models. The effects of moral hazard (or agency prob-
lems) for investment have been analyzed in two main contexts—conflicts
of interest between equity holders and debt holders and between inside
(sometimes owner-managers) and outside (sometimes new) equiry hold-
ers. Several papers in the literature argue that agency problems are likely
to lead to underinvestment. The classic papers are those by Myers (1977)
and Jensen and Meckling (1976). Myers shows that a potential moral hazard
problem exists between the firm (whose management is assumed to operate
in the best interest of shareholders) and debt holders that can lead to
underinvestment. The problem arises because the firm will raise capital for
investment only if there is positive net present value to the existing share-
holders. If the capital structure includes debt whose owners must be reim-
bursed before shareholders, new capital will be raised only if the returns are
great enough to cover both the required repayment of debt and the
required outlay for investment. This will lead to underinvestment be-
cause it would be efficient to undertake any investment with returns
great enough to cover the outlay alone. The Jensen and Meckling paper is
somewhat more general because it includes, in addition to the conflict be-
tween equity holders and debt holders, a conflict between insiders and
outsiders. Managers who are fractional owners of the firm will want to
consume too many perquisites because they receive all the benefits but bear
only part of the cost. This possibility leads equity capital suppliers to pursue
methods, such as monitoring and covenants, that induce optimal behavior
from managers. These additional costs lead to lower levels of investment.
Other papers in the literature have come to the same conclusion of underin-
vestment, including Jensen (1986) and Shleifer and Vishny (1986).
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Darrough and Stoughton (1986) have included both adverse selection
and moral hazard in the same model. The adverse selection involves an
unknown quality of manager, whereas the moral hazard is the manager’s
unobservable effort. The equilibrium involves an optimal tradeoff by the
owner-manager among excess risk incurred, effort provided, and commu-
nication of information. In making such a tradeoff, the owner-manager
uses an optimal mix of debt and equity financing to shed risk, which leads
to real agency costs that again reduce investment.

INTERNATIONAL TAX COMPETITION. From a national perspective, there
may be gains from artracting capital from the rest of the world. In the
literature, policies for attracting capital from other countries are often
treated as being purely strategic in the sense that inflows of foreign
investment will reduce the domestic rate of return and cause part of
the burden of the taxes on the investment to be exported.® Alternatively,
if there are rents associated with investments, governments will have a
private incentive to reduce the tax on rents to attract more capital and
thus generate more domestic rents.!® Finally, terms-of-trade effects
may be associared with capital inflows, as has been stressed in the trade
literature.!! In each of these cases, wasteful (beggar-thy-neighbor) tax
competition will be the result. Investment incentives are obviously the
prime policy instrument for attracting foreign investment into a
country. As mentioned, their effectiveness is contingent on foreign
tax-crediting systems that do not merely cause them to transfer tax
reventies abroad.

Information asymmetries may also characterize international capital
flows. Thus foreign investors may not have full information about
which countries are high-profit countries and which are not. This is
especially true if there is some uncertainty about future government
policies. In this case, countries with high returns may want to “signal”
their quality by offering special incentives to potential investors. Bond
and Samuelson (1986) have used this as an argument for tax holidays
in developing countries, a phenomenon that appears to be quite wide-
spread. Because much of the uncertainty about investment returns in
developing countries might come from uncertainty about future gov-
ernment policies and their effect on after-tax cash flows, incentives
that improve cash flows up front would probably be the most effective
signals. It is not clear that tax holidays fall into this category, especially
when marginal effective tax rates are low to begin with, as discussed
below. Refundable investment incentives, such as investment tax cred-
its, would be more effective.

DISTORTIONS ON OTHER MARKETS. So far our discussion has been
entirely about market failure on capital markets. In developing
economies, however, other markets may be significantly distorted; such
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distortions may be relevant in evaluating the effects of investment
incentives. Two markets in particular are liable to be distorted: labor
markets and foreign exchange markets. The literature on project
evaluation in developing countries deals largely with the issue of
investment criteria when there are distortions in these markets.!? On the
basis of first principles (that is, when demanders and suppliers face
different prices because of taxes on imperfectly functioning markets), we
know that distortions should be dealt with directly in the markets
involved. Where this is not possible, however, their implications for
investment decisions should be dealt with on a case-by-case basis. Some
general results that may be relevant to investment incentives are given
below for labor market distortions.

The efficiency implications of labor market distortions depend on the
nature of the distortion. Labor market distortions, most of which show
up as unemployment, can take several forms. Unemployment may be
frictional and a result of the costly search process observed in labor
markets. In this case inefficiencies may result from search externalities
(Diamond 1981), and a case can be made for subsidizing search—say,
through unemployment insurance schemes. Unemployment may be
structural, resulting from the adjustment of the economy to shocks of
productivity, terms of trade, shifting tastes, and so on. In this case, as
shown by Mussa (1978), it is not obvious that the public sector can do
any better than the private sector in adjusting to change. Unemployment
may be temporary, as modeled in the implicit contract literature
(Azariadis 1975; Baily 1974; Feldstein 1976). Temporary unemployment
may be exacerbated by government schemes, such as unemployment
insurance. Finally, there are efficiency wage types of arguments for unem-
ployment, in which wages are set above the market clearing level to deter
shirking or voluntary turnover, both of which involve costs to firms. As
Shapiro and Stiglitz (1984) have shown, efficiency wages cause unem-
ployment inefficiencies that can be addressed by wage subsidies, at least
to those sectors subject to the problem.

In the context of developing countries, unemployment has often been
modeled as a dual economy phenomenon arising from an exogenously
given high wage in the urban sector with unemployment as a migration
equilibrium device. Harberger (1971) has argued convincingly in the
context of this model that the market wage and the shadow wage are
identical in the urban sector and that therefore no special employment
incentives are called for.!® Once the wage rate is made endogenous,
however—say, by an efficiency wage argument—the case for employment
subsidies reappears.”~ Countering this are the theoretical arguments
against efficiency wages as a source of unemployment. For example, Car-
michael (1985) has argued that efficiency wages would not be necessary
as a worker discipline device if workers could be required to post bonds
(explicitly or implicitly) when hired.
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In an efficiency wage context in which employment subsidies are not
available for whatever reason, investment subsidies may prove to be a
useful second-best instrument for increasing employment. For example,
efficiency wages may be relatively more important in capital-intensive
industries. If so, investment incentives may be a more selective instru-
ment for dealing with the problem than employment incentives. If this is
the rationale for investment incentives, it would call for permanent incen-
tives rather than short-run ones so as to raise the level of employment
permanently. Of course, investment incentives would not be fully effi-
cient because they would cause firms to substitute capital for labor.

TIME INCONSISTENCY IN GOVERNMENT POLICY. A key feature of
investment is its intertemporal nature. Capital invested at one period of
time yields returns into the future. To the extent that investment is
irreversible, capital, once acquired, becomes a quasi-fixed factor. This
gives rise to a well-known problem of time inconsistency in government
policy. A far-sighted government that is planning its future tax policies
would naturally want ro take into consideration the effect thar furure
taxes would have on current investment decisions and design them
accordingly. If current governments cannot commit future ones to a
predetermined set of tax policies, however, the quasi-fixed nature of
accumulated capital stocks will provide an incentive for future
governments to renege on those tax policies. In particular, there will be
an incentive to try to tax “old capital,” whose return now takes the form
of a quasi rent.

If the government is unable to commit future governments to a tax
policy, and if decisionmakers correctly anticipate that this is the case, the
result will be a rational expectations equilibrium in which the inability to
commit is taken into account by all persons. This result has been analyzed
in the literature in various guises (for example, Bond and Samuelson
1989a; Chamley 1986; Fischer 1980). The general result is the no-com-
mitment equilibrium, in which capital tax rates are higher and investment
is lower than in the full-commitment (optimal tax) equilibrium.

Such a resuit has been thought to be a particular problem for govern-
ment policy in the case of foreign firms operating in developing coun-
tries, presumably both because foreign investment is especially important
in developing countries and because foreign investors in these countries
might have less direct influence on government policy than domestic
firms. The phenomenon is more widespread than tax policy. Expropria-
tion is another way in which future governments can capture the quasi
rents of foreign investors. This has been analyzed by Eaton and Gersovitz
(1981). More generally, the incentive to renege on foreign debt is an-
other example of time inconsistency in developing countries. In all cases,
the result is likely to be underinvestment, perhaps of a significant
amount.
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The Role of Investment Incentives

We are now in a position to summarize the arguments for using invest-
ment incentives as policy instruments. The various arguments will also
suggest some principles of design for investment incentives.

OFFSETTING THE CORPORATE TAX DISTORTION. We have mentioned
that in an open economy the corporate tax will impose a distortion on
domestic investment if it is used as a withholding device. This will be the
case regardless of whether an imputation system is in effect for domestic
residents. The distortion will apply only on domestic-owned capital as
long as the corporate tax rate does not exceed that which can be credited
abroad. This suggests that investment incentives that apply at source to
domestically owned capital will offset the corporate tax distortion.

The difficulty with using investment incentives for this purpose is that
cither they should be applied to domestic investment alone or, if applied
on foreign investment, they should be such as not to reduce the foreign
tax credit. Otherwise, much of the force of the incentive as it applies to
foreign investment will be dissipated as a tax transfer to foreign treasuries.
It is likely that foreign countries would view a country’s selective imposi-
tion of an incentive on domestically owned firms as discriminatory and
would disallow the normal foreign tax credit. It is not clear, however, how
investment incentives that would not reduce the foreign tax credit could
be applied on foreign firms. Thus it is not clear that investment incentives
could do much to eliminate the unavoidable distortion of the corporate
tax without undoing the withholding purpose of the tax in the first place.

One imperfect way in which a country might eliminate this distortion
would be to target investment incentives to specific sectors—in particular,
those that are domestically owned to a relatively high degree. Such tar-
geting would minimize the tax transfer abroad without at the same time
appearing discriminatory. At the same time it would be distortionary
because it would make the tax distortion different in different industries.
Furthermore, if preferential treatment were desired in the first place, it
would be more sensible simply to have differential corporate tax rates
across sectors, with higher rates in those sectors in which foreign owner-
ship is the highest. In other words, the investment incentive should take
the form of reduced tax rates.

ATTRACTING FOREIGN INVESTMENT. Related to the elimination of the
tax distortion is the desire to attract foreign investment because of its net
benefits, such as the increase in tax base, the generation of employment,
the transfer of technology, and, where possible, the strategic exploitation
of terms of trade and rates of return on capital. Again, the ability to do
this is limited by the extent to which investment incentives applying on
foreign investment can actually affect the behavior of foreign firms rather
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than simply transferring tax revenues abroad. If the investment incentives
can be applied in a way that does not affect the foreign tax credit, then
foreign investment can be attracted and all of its benefits (including the
exploitation of foreign treasuries) can be achieved. It is unlikely, however,
that this can be done.

It may still be possible for a country to attract foreign investment using
investment incentives even though they reduce the foreign tax credit.
Because foreign tax crediting is not instantaneous but occurs only when
dividends are repatriated, the exploitation of foreign treasuries cannot be
perfect. The existence of tax deferral implies that the domestic tax system
will have a marginal effect on investment financed by the retained earnings
of the firm even if foreign firms have not fully exploited their foreign tax
credits.!> Thus investment incentives will have some effect in attracting
foreign investment, although it will be at the expense of some tax transfer
forgone when the earnings are repatriated. Once again, the way to deal
with the offsetting effect of investment incentives on the transfer of reve-
nues from foreign treasuries is to set the corporate tax rate in the first place
so as to achieve the appropriate tradeoffs among the distorting effect of
the corporate tax, the induced inflow of foreign investment, and the tax
transfer from foreign treasuries. The setting of the tax rate will vary from
country to country. Presumably it will not necessarily be optimal to mimic
the foreign tax system. Instead there will be an incentive to set the domes-
tic tax rate lower than that of the home countries of investing firms.

Because the imperfection of the foreign tax transfer is a result of the
deferral of foreign tax liabilities until the repatriation of dividends, tax
incentives might well be based on retained earnings specifically. In other
words, the corporate tax system might apply differentially to dividends.
Unfortunately, this strategy conflicts with the domestic withholding role
that involves taxing retained earnings to prevent shareholders from post-
poning taxes by keeping their funds within the corporation. To the ex-
tent that capital income is taxed at the personal level, it will not be
desirable to treat retained earnings preferentially in order to improve the
withholding properties against foreigners.

INFANT INDUSTRY ARGUMENTS. To the extent that infant industry
arguments are valid, temporary investment incentives may be an effective
device for assisting firms just starting up. From the point of view of
instrument design, investment incentives will be superior to, say, tariff
protection. To be effective such investment incentives must be designed
to be of specific use to small, growing firms. Many of these firms are in a
nontaxpaying position and may be involved in risky projects. They may
also be strapped for funds because capital markets are characterized by
asymmetric information such that creditors cannot tell good prospects
from bad ones. These considerations would seem to imply that
investment incentives should provide funds up front to young firms and
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that refundability is a necessary feature. As we discuss later, reduced tax
rates or temporary tax holidays may not have the required preferential
effect. If marginal tax rates are low to begin with, reductions in the tax
rate will not provide much incentive at the margin. If there is not full loss
offsetting, it may provide no incentive. The benefit of tax rate reductions
may also occur too far into the future to be of much help to
liquidity-constrained firms. Measures that provide funds up front, such as
investment tax credits, would be much more effective, although only if
one of their features is refundability. To the extent that infant industry
arguments are the rationale, the incentives need only be temporary.

Again, it is worth stressing that in an open economy the use of tax
incentives, temporary or otherwise, will be partly dissipated as tax trans-
fers to foreign treasuries. This will be the case to the extent that foreign
firms can take advantage of such incentives. If it is possible to aim tempo-
rary tax reductions to domestic firms without jeopardizing the tax credit
status of foreign firms, the tax transfer can be avoided. This may be
possible in practice. Some countries apply temporary tax incentives (for
example, tax holidays) on a discretionary basis.

If, in so doing, they can apply them discriminately to domestic firms
rather than foreign firms, there will not be any reduced tax transfer from
foreign treasuries. Of course, even for foreign firms, temporary tax incen-
tives are likely to have some stimulative effect on investment. Because
these firms may not be in a profitable position when the incentives apply,
any tax loss to foreign treasuries will be deferred. Thus it may be still
worth applying temporary incentives to them. Indeed, temporary incen-
tives may be preferable to permanent ones. We return below to another
reason why it might be desirable to apply temporary tax incentives to
foreign firms.

EXTERNALITIES OF INVESTMENT. One of the most convincing
arguments for encouraging investment is that investment generates
benefits for the economy over and above those that are captured privately
by investors. These benefits may take the form of innovation, learning by
doing, or labor training and can affect both the level and rate of growth
of the economy. To the extent that this argument is true, there is a case
for encouraging investment to be higher than it would otherwise be.
Implementing policies to encourage investment involves taking into
account the consequences of investment incentives in an open economy.
In such an economy, incentives for investment applied at source can be
undertaken with little regard for the way in which capital income is
treated at the personal level. The main constraint is the conflict between
investment incentives and the role of the corporate tax as a withholding
device against foreign firms. A reduction in corporate tax liabilities will
encourage investment, especially for domestic corporations. To the
extent that they must be applied in a nondiscriminatory way to domestic
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and foreign firms alike, however, they will involve a relatively large
revenue loss on foreign firms compared with the extra investment they
generate. This is the tradeoff that must be judged when the corporate tax
system is designed. The more important the externality arguments for
investment incentives, the more a country would be willing to forgo the
tax transfer of revenues from foreign governments and the lower tax rates
would be in relation to those in the home countries of foreign investors.

CREATION OF EMPLOYMENT. We have argued above that some forms
of unemployment may reflect distortions on labor markets that can be
offset by government policies. For example, if unemployment is caused
by efficiency wages, employment subsidies would be appropriate. Also,
frictional unemployment may be treated with subsidies to job search.
Typically these sorts of labor market distortions are best corrected by
labor market policies. The use of investment incentives would generally
be a second-best policy. For some reason, however, whether political or
administrative, labor market policies may not be available. Also, as
mentioned, efficiency wage sectors may also be capital-intensive ones.
There may, therefore, be an argument for using investment incentives as
a way of creating employment.

If this is the case, exactly the same issues are relevant as discussed in the
section on externalities of investment. The employment-generating bene-
fits of investment along with externality benefits will have to be set
against the possible loss of tax revenues to foreign treasuries, assuming
countries cannot discriminate against foreign firms.

RISK-SHARING AND FINANCING PROBLEMS. To the extent that capital
markets are imperfect, some firms may be liquidity-constrained or may
find it costly to undertake risky projects. This may be especially true for
small, growing firms that are short of internal finance and that cannot
self-insure. These firms may be sensible targets for investment incentives,
especially because the corporate tax itself may discriminate against them.
As with the infant industry arguments above, incentives that provide
funds up front and in a refundable way are particularly attractive in
relation to, say, tax reductions. The incentives could be limited to
smaller, younger firms and could be temporary. The same conflict with
the foreign withholding role as before also exists here.

TAX INCENTIVES AS SIGNALS. As Bond and Samuelson (1986) have
argued, temporary tax incentives may be used by countries as signals of
their “quality” as locations for foreign investment.'® To the extent that
this is a valid argument, such tax incentives would presumably be more
effective if they were designed like other temporary tax incentives; that is,
if they provided funds up front in a refundable way. The tradeoff with the
foreign withholding function, which was not part of the Bond-Samuelson
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analysis, would have to be addressed. Tax incentives to foreign firms that
involve lost tax revenues to the foreign treasury are a costly, and therefore
more effective, signal.

TAX INCENTIVES TO OVERCOME TIME-INCONSISTENCY PROBLEMS.
Finally, as mentioned above, underinvestment can occur as a result of
the inherent inability of governments to commit to future tax policies,
especially those that effectively expropriate the future returns on
quasi-fixed capital stocks. Because it is unlikely that mechanisms can
be found that commit future governments to predetermined tax
policies, one is left with measures that work to offset the disincentive
effects of time inconsistency. An obvious example of this involves
investment incentives applied up front. Tax holidays and investment
tax credits are good examples of such instruments. Again, their
effectiveness would be contingent on their not being offset by foreign
tax-crediting regimes.

In summary, there are arguments for permanent investment encour-
agement and for temporary incentives. The effect of temporary incentives
on cash flow is often important. Foreign tax-crediting arrangements con-
siderably temper the effectiveness and cost of investment incentives.
Investment incentives will typically involve an unavoidable loss in tax
revenues to foreign treasuries, unless discriminatory provisions can be
applied or the incentives can be applied selectively to sectors that rely
less heavily on foreign capital.

The Conceptual Effect of Investment Incentives

Investment incentives are intended to induce firms to invest more by
increasing the rate of return from holding assets. They can do so in a
wide variety of ways. Firms make a large number of capital decisions, and
investment incentives can affect each of them differently. Firms decide
how much capital of various types to hold, when to acquire the capital,
how durable the capital should be, and how long to hold it. There are
many different types of physical capital, including depreciable capital of
various sorts (machinery, buildings), inventory, depletable assets (miner-
als, oil, and gas), renewable resources (forest), and real estate. In addi-
tion, firms invest in various forms of intangible assets, such as R&D,
advertising, human capital, and goodwill. The tax system can affect all
these decisions. It can also affect the financial structure of firms, that is,
their decision to use debt or equity instruments of various sorts as a
means of financing. The choice of financial instrument, by affecting the
cost of funds, will also affect decisions on real investment. Finally, the tax
system will affect in different ways capital decisions taken by different
types of industries or firms. Thus the effect of investment incentives can
vary greatly for different types of investment decisions in the economy. In
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fact, the same investment incentive can have quite different effects on
different decisions. Any attempt to measure the overall effect is bound to
be imprecise.

One useful summary device for measuring the effect of investment
incentives is the marginal effective tax rate (METR). The METR meas-
ures the tax wedge at the margin for a given type of capital demand,
that is, the extent to which the tax system affects the marginal rate of
return from holding the asset. The effect of investment incentives can
be inferred by computing how the METR is affected by the incentive.
In this section we outline the computation of METRs, emphasizing some
of the problems encountered with investment incentives in developing
economies.

Before presenting some sample calculations, we review some of the limita-
tions of METRs. First, the METR measures only the size of the effect of taxes
on the rate of return. It does not measure the responsiveness of investment.
This means that its usefulness will ultimately be limited to making qualitative
judgments and to comparing alternative incentves. This drawback arises
essentially because there is currently no acceptable and reliable technique for
estimating investment demand empirically. It would therefore be futile to try
to extend the use of METRs to determine the effect of investment incentives
on actual investment. Our state of knowledge does not permit that. At the
same time, the METR does have the advantage that it isolates tax considera-
tions completely from other considerations.

Another limitation is that potentially there are an almost indefinite
number of METRs in the economy, each one associated with a different
type of investment decision. This means that there must necessarily be
some selectivity or aggregation involved in presenting METR calculations.
In the end, METR calculations are essentially illustrarive.

The METR measures also presuppose a great deal about the structure of
the economy and the process by which production and investment deci-
sions are taken. For example, they typically assume competitive condi-
tions and use some variant of the neoclassical theory of investment
without adjustment costs as in Jorgenson (1963). They can, however, be
extended to include adjustment costs with some additional assumptions.
METRs are often computed for a risk-free environment, or at least one in
which firms maximize only expected returns. When the costs of risk
taking are considered, it is in a fairly rudimentary way. The financial
structure of firms is usually taken as given, although it is possible to
measure the incentive effect of the tax structure on the financial structure
of the firm. In the absence of an accepted financial theory, it is typically
necessary to adopt some arbitrage assumption for the firm. That is, be-
cause the tax structure treats different types of financing differently, there
will be a different tax wedge for different types of financial instruments.
One must specify which side of the market bears the differential tax. (We
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return to the arbitrage assumption below.) The behavior of the firm is
modeled quite simply as that of maximizing the present value of divi-
dends to sharecholders. Problems of management and labor, such as in-
centive problems of the principal-agent sort that have figured so
prominently in both labor economics and the theory of finance, are
essentially assumed away. Finally, the theory typically treats capital deci-
sions as being perfectly divisible. In actual fact, many types of capital
decisions are lumpy, and the usual problems of nonconvexities arise.
These can best be dealt with on a case-by-case basis.

Despite these limitations, the METR is probably the best available indi-
cator of the incentive effects of the tax structure. There are two other
alternatives. The first is to measure average effective tax rates. The other
is to do rate-of-return calculations on a project-specific basis. Consider
the latter first. Calculating the pre- and posttax rates of return for specific
projects is feasible and certainly indicates the proportion of a project’s
return that accrues to the government. It also might indicate whether tax
considerations are critical in determining the viability of the project—that
is, whether taxes turn the project from having a positive present value to
having a negative one, or vice versa. Unfortunately, the results are not
likely to be of more general applicability. The general incentive effects of
a tax system depend on how it affects marginal decisions. Marginal in-
vestment projects are difficult to identify, and it is not likely that the
specific projects analyzed are marginal. This means that at least a portion
of the rate of return accruing to the government comes from inframargi-
nal profits. One of the great advantages of METRs is that they are de-
signed to measure the tax rate on the marginal project.

The other alternative is to measure average effective tax rates, by which
is meant the ratio of tax liabilities to capital income, where capital income
is typically adjusted for inflation and true dclgrcciation and may include
both equity and interest income before taxes.”” Average effective tax rates
will differ from METRs for a variety of reasons. Because they are average
rates they will include both the tax collected on marginal projects and
that collected on inframarginal projects. They also measure taxes col-
lected ex post on past investments, whereas the METR is that applicable
on currently undertaken marginal projects. Thus average tax rates include
windfall gains and losses resulting from unexpected changes in parame-
ters and statutory tax rates. Average tax rates also fail to account for
deferred tax labilities resulting from temporary losses or favorable tax
treatment. For these reasons, the average tax rate is not a useful measure
of the incentive effects of the tax system. T&rgically, average effective tax
rates are calculated to be higher than METRs.

We proceed now to summarize the basic theory of METRs and then to
consider its application to the measurement of the effect of investment
incentives in developing countries.
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Measuring Incentive Effects Using METRs

The METR is the amount of taxes collected on the marginal investment,
sometimes expressed as a proportion of the rate of return on capital. In
absolute terms it is defined as the difference between the before-tax rate
of return on capital (rg) and the after-tax rate of return on savings (7,,).
The task of the investigator is to compute 7, and 7,,. The measurement of
7, is conceptually straightforward because one can, in principle, observe
market rates of return on savings and deduct from them the relevant
taxes on savers. The measurement of r, is more difficult, however. To
observe it directly one would have to identify the marginal project and
measure its rate of return, which would be impossible to do. Instead, one
must deduce it indirectly. Using a theoretical model of investment, one
derives an expression showing what the marginal product of capital
would have to be in order to cover all costs (the user cost of capital). This
is converted to a rate-of-return expression containing the components of
cost, including taxes, that must be covered by the marginal project. This
rate of return is then calculated through use of the various tax, deprecia-
tion, and financial cost parameters facing the firm. As can be seen, this
procedure is contingent on the behavioral model used to derive the
user-cost-of-capital expression of the firm. We present a simple version of
that next for the case of depreciable capital incorporating a simple system
of capital income taxes.

DERIVING #; AND #,—THE DEPRECIABLE CAPITAL CASE. Much of the
theory of taxation and investment has been developed in the context of
depreciable capital, so we begin with that case. The marginal tax rate
represents the difference between the pretax rate of return on the
marginal investment and the after-tax return to those who finance it. To
derive an expression for the pretax rate of return, we use the conventional
dynamic neoclassical theory of the firm.

Consider a firm that produces output according to the strictly concave
production function F(K,), where K, is the capital stock at time z. All
other arguments are suppressed for simplicity. In the absence of new
share issues, the dividend stream D, of the firm may be written:

(1-1) D,=(1 - u) P,RK) - (1 -¢) Q, (K, +8K))
+ uolA, + lit— i(1-u) B,

where P, is the price of output; Q, is the price of investment goods; # is
the corporate tax rate; ¢ is the investment tax credit rate; & is the depre-
ciation rate on capital; o is the tax depreciation rate; 7 is the nominal
interest rate; A, is the undepreciated value of capital for tax purposes; and
B, is the debt of the firm.
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This formulation makes particular assumptions about the tax structure
that could easily be_revised. 19 A dot over a variable indicates its time rate
of change. Thus B dB /dt. We work in continuous time purely for
convenience, although in practice both the tax system and capital markets
operate on a discrete time basis. All rates of return and tax rates are
treated as constant for simplicity.

It is convenient to write equation 1-1 in the following form:

(1-2) D,=X,+B,-i(1-uB,

where X, is called the cash flow of the firm. The latter two terms capture
the financial flows of the firm with nonshareholders.
Assuming competitive capital markets, capital market equilibrium requires

(1-3) pE,=(1 - 9E,+(1-0) D,

where p is the nominal after-tax rate of return on equity to existing
shareholders, E, is the value of equity in the firm, ¢ is the shareholders’
personal tax rate on capital gains (converted to an effective rate on accru-
als), and 6 is the shareholders’ tax rate on dividends. Solving equation
1-3 for E, gives

P 1-6
(1-4) E,+f:e 1-c679 DJET—T)) ds.
Thus the equity value of the firm is the tax-adjusted dividend stream
discounted by p/(1 — ¢), which is the pretax return on equity (retained
earnings) held in the firm.

The equity value defined by equation 1-4 would be a suitable objective
function for the firm. As it stands, however, it will not yield an internal
solution. Both an investment policy (K) and a financial policy (B) must
be determined. As is obv1ous from inspection, however, the objective
function is monotonic in B % To avoid this problem, we treat the finan-
cial structure as cxogcnously given, a procedure that is common in this
literature. In particular, we assume that the debt-equity ratio is given as
&= B,/ E Usmg this definition of & in equation 1-2, substituting the
result in equation 1-3, and again solving for equation 1-4 yields

-1
(-9 " s-1)

1-5 E =4 X d
( ) t [ +(1_e):| Ir [4 ¥ 5
h
where P_Lia- u)b (-9

(-9 -0
(1-6) r=

1+b(1_9)

-9



62 PERSPECTIVES ON THE ROLE OF INVESTMENT INCENTIVES

We can think of r as the nominal cost of financial capital to the firm. It is
a weighted average of the cost of equity finance, p/(1 - ¢), and the cost
of debt finance, 7 (1 — #).
Furthermore, the weights can be shown to be the proportions in which
additional investment is financed by new debt and retained earnings.
New issues can readily be incorporated as a source of equity finance.
The nominal cost of new equity finance can be shown to equal

o 1-29
—+n|l-
1-9) [ (1_9)]
where o is the required return to new sharcholders.?® If a proportion & of
equity finance is from retained earnings, the cost of capital can be written

as
c (1-29
(1—m+"[1‘u—eJ}]

. — A1 - _ p _
(1-7) r=B1-w+(Q B)[u(l—c)+(1 u){

where

8= b(1-6)/( -9
1+ 61 -0A1 -0

is the proportion of new investment that is financed by debt.

By equation 1-5, the equity value of the firm is proportional to the
present value of the cash flow discounted by the cost of capital r. If we
take this latter to be the objective function of the firm, the first-order
condiztf'}on on the real investment decision of the firm can be shown to
equal

PF'(K) r+8-0/Q ot
(1-8) Q = l-u 1-01 o
where time subscripts have been suppressed for simplicity. Next, if p and

-

q are denoted as real prices obtained by deflating Pand Q by ¢, where
7t is the inflation rate, equation 1-8 becomes

(1-9) pF’(K)zr—n+8—q/q(1_e)[l_ uoz]

q 1-u r+o )

This is a standard expression of the user cost of capital, incorporating
taxes. It represents the marginal product of capital gross of tax. To
convert it to a rate of return, we subtract the economic depreciation rate.
The expression for the gross rate of return 7, is given by
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, _roma b4/ g o e ) s
(1-10) 7,= 1=y A-®1-=—|-(@-4/9.

The measurement of #, (that is, the components of its right-hand side) is
an essential ingredient of the marginal effective tax calculation. The defi-
nition of the METR is simply # = »_ - 7,, where 7, is the real after-tax rate
of return to savers. In the context of this model, 7, is given by

(1-11) r,=Pi(l-m+Q-P)lap+(1-a)o]-1

where m is the personal tax rate on interest income. Equations 1-10 and
1-11 form the basis for measuring marginal tax rates, the details of which
we return to below.

THE IMPLICATIONS OF RELAXING SOME ASSUMPTIONS. The basic
formulation above makes several rather restrictive assumptions. Before
turning to other sorts of capital decisions, it is worth considering the
implications of relaxing some of them.

Nonexponential depreciation. Neither the rate of real depreciation nor
the rate of tax depreciation need be exponential. We, could define a
depreciation function A (K), for example, such that I= K + A (K). In this
case, the term & in equations 1-9 and 1-10 would be replaced by A" (K).
Similarly, vintage capital could also be incorporated. The tax depreciation
rate could take on any arbitrary pattern as well. The term ua /(7 + o) is
the present value of the tax savings from future depreciation deductions
when an exponential depreciation schedule is used. For other deprecia-
tion schemes, this would simply be replaced with the appropriate present-
value expression.

More generally, it is convenient to write #, in a slightly more concise
way. Define Z as the present value of the future tax savings from deprecia-
ton allowances per dollar of gross investment. Then, #, may be written:

r

3-q/9- .
=TI () (1-2)- 65— i

Note that this equation could be obtained from the following simplified
maximization problem for the firm:

Max j: e_ﬂ[P,-F(K,) A-m-A-0)(1-2 Q,(K,+ SKJ] dr.
K

The term ( 1 — ¢) (1 — Z) can be interpreted as the effective purchase
price of capital goods if one takes into account the tax saving resulting
from the investment tax credit and future depreciation deductions.
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Time-varying tax parameters. Under some of the tax incentives we are
interested in the firm will face a set of tax provisions that vary over time.
The simplest case of this is the tax holiday, but other temporary tax
provisions are similar in that regard. Tax parameters may vary also be-
cause the status of the firm changes over time. For example, the firm may
change from having negative to positive taxable income. For illustrative
purposes we consider the tax holiday. Define the effective statutory cor-
porate tax rate of the firm as #, at time ¢ This may also be the actual
statutory tax rate and will be elaborated on further below. The firm’s
after-tax net revenue at time ¢ is then P,F (K,) (1 — #,). The after-tax net
cost of investment to the firm is Q I, (1 - Z,), where Z, is the present
value at time r of future tax depreciation allowances per dollar of gross
investment. For simplicity, we exclude the investment tax credit, al-
though it could easily be added.

The representative firm maximizes the present value of its after-tax cash
flow. Following the above simplification, its problem can be formulated
as follows:

Max fo R,[PF(K) (1 -n)-(1-Z) Q (K, +5K)] ds

where R, is the nominal discount factor in period ¢ and satisfies
R,/R,=—r, Here r,is the nominal after-tax cost of finance to the firm at
time 2, defined as above to be a weighted average of the cost of debt and
the rate of return on equity.

The solution to this problem yields a set of conditions characterizing
the long-run profit-maximizing choice of K, at each point of time:

P, F' (K, r+8-0Q/0
Q 1 ~u,
The last term, involving the change in Z, reflects the fact that an addi-
tional cost of holding an incremental dollar of capital is the postponing of

the purchase of capital that will increase future tax savings by Z, (which
could be positive or negative). Using this expression, 7, becomes

Z

(1-12) .

1-2y)+

":“n'*'s—q-t/% .Zt q.r
(1-13) Ty = T (1_Zf)+l—ut_8+qt'

To apply this expression to particular cases, we need to specify the
paths of #,, #,, and Z,. Consider the case in which the firm operates under
a tax holiday for the time period O . .. H. No taxes are paid by the firm
during the tax holiday period. Also, suppose that, as in some countries
(for example, Malaysia until 1988), depreciation allowances can be de-
layed until the end of the tax holiday. At that time, all accumulated tax
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savings from annual depreciation allowances could be set off against reve-
nues earned by the firm in the first tax vear following the tax holiday
period. Assume that the profits of the firm immediately following the tax
holiday are sufficiently large to absorb all depreciation allowances that
have accumulated during the tax holiday period. If the firm decides to
distribute its profit during the holiday period, the dividends received by
its shareholders are also exempred from personal income taxes.

These features of the treatment of tax holiday firms make the computa-
tion of the before-tax rate of return on investment complicated. The
tax holiday provisions make Z, 7, and #, all vary over time. Consider the
computation of #,, r, and Z, in turn.?® The effective statutory corporate
tax #, to the firm during the tax holiday period is zero because the firm is
completely exempt from paying any tax on its income. The corporate tax
rate will revert to the standard rate # after the tax holiday, however.
Therefore

OforO0<t<H.
ufort>H

(1-14) “:={

The cost of finance to the firm is given by
(1-15) r,=Bi(l-u)+(1-P)p

where we have neglected new equity issues and we treat the parameters J,
3, and p as fixed. The cost of funds to the firm will differ between the
taxable and tax holiday firms because of the differences in #,.

The calculation of the present value of tax savings resulting from de-
preciation Z, must take into account the carryforward from the tax holi-
day to the taxpaying period of accumulated depreciation expenses as well
as the variable discount rate. The value of Z, will vary, depending on
when the investment is undertaken. For investments made during the tax
holiday period, Z, will be given by

H oo
(1-16)  Z=(Ry-R)|] w0 9 ds+ | uae*(’*“’(“”’ds).
t H

For t > H, the expression for Z, is the same as in equation 1-9. Note that
Z, is a monotonically increasing function with respect to time £ within the
pioneer period. The time profile of the before-tax rate of return on
capital 7 (t) for a pioneer firm can be easily calculated through use of
equations 1-14, 1-15, and 1-16 along with 1-13. It will vary throughout
the tax holiday period and will become constant after the transition to
full taxpaying status. Below we provide some sample calculations for this
tax holiday case.

Monopoly behavior. If the firm is a monopolist, the left-hand side of
equation 1-8 becomes the marginal revenue product per unit of capital,
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[P+ P RKK)F'/Q, or (1 - 1/m) PF’/Q, where n is the elasticity of
dernand. The use of equation 1-10 to calculate the marginal distortion
would capture only the tax distortion, the difference between the private
gross rate of return and the net return to savings. The social gross rate of
return would have to include the monopoly distortion and would be
given by

_ _ _rdoggmm o we) o
A1) 7= a0 e G

Monopsony power in the purchase of capital inputs is a special case of
adjustment costs to which we turn next.

Adjustment costs. The implications of adjustment costs in measuring
the marginal tax rate depend on the form of the adjustment costs and on
the extent to which they are tax deductible. Consider as an example the
case in which adjustment costs are separable and are given by the func-
tion Y(K, K). We denote by vi the derivative of the adjustment cost
function with respect to its #th argument. If a proportion x of adjustment
costs is tax deductible, the objective function of the firm must include as
part of the cash flow the term — (1 — x#) v (K, K). The first-order condi-
tions then simplify to

, i O ¥
(1-18) PF (K) 1-xu(htm Yl)=r+? Q’/Q(l—cp)(l—rua)

Q l-u Q —u +a

The left-hand side represents the gross marginal product of capital after
adjustment costs. If adjustment costs were independent of tax, the proce-
dure suggested above for measuring g would appropriately capture the
social rate of return after adjustment costs. A sufficient condition for this
would be that x = 1 (so adjustment costs are tax deductible) and » is
independent of taxes. Failing this, the proper measurement of ty would
require terms involving the adjustment cost function that is not observ-
able. In practice, we are typically able only to measure 7, without ac-
counting specifically for adjustment costs. To that extent, the METR will
inaccurately neglect the interaction of the tax system with adjustment
costs and will give only an approximate measure of the full distortion
resulting from the tax.

Auerbach (chapter 2, this volume) argues that the usual assumption of
instantaneous capital stock adjustment is quite restrictive as the firms
attempt to dampen the swings in capital stock due to changes in the
rental price of capital. Thus a forward-looking investment behavior would
depend on the weighted average of current and future costs of capital,
taking into account the adjustment costs of additional investment. He
suggests that the introduction of time-variant tax parameters and convex
adjustment costs would be consistent with such behavior. This can be
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accomplished by introducing an adjustment cost parameter in the mar-
ginal cost of capital goods to capture increases in effective capital goods
prices to the firm per unit of additional investment.

METRS FOR OTHER INVESTMENT DECISIONS. In principle an effective
tax rate could be derived and measured for any sort of decision for which
taxes impinge at the margin. We present below the derivation of #, for
three different cases—nondepreciable capital, inventory capital, and
depletable resource properties. Other interesting cases that could be
worked out include research and development, investment and harvesting
of renewable resources, labor training, advertising and marketing, and
so on. In each case, a derivation of #; would be involved, which, in turn,
would require a theory about the way the capital decision in question is
determined. The computation of an effective tax rate as ¢ = 7, — 74 is as
before.

Nondepreciable capital. The rate of return on nondepreciable capital
(for example, land) is simply the special case of depreciable capital where
d=0a = 0. Thus equation 1-10 reduces to

(1-19) rg=r;f/f—u_5(1—¢)+é/q-

Recall that taxes generally influence # as in equation 1-7. In general, taxes
will have an ambiguous effect on #,. In the absence of inflation and the
investment tax credit (x, ¢ = 0), 7y would be higher than in the absence of
taxation because only part of the cost of holding the land would be tax
deductible (the interest cost). The ability to deduct nominal interest costs
when inflation is present and the ability to claim an investment tax credit
would both reduce the effective tax rate.

Inventory capital. A completely general theory of the holding of inven-
tories can be complicated, indeed, because of the dynamic nature of the
problem. We make some reasonable simplifications to render the prob-
lem both manageable and intuitive. In particular, we model the firm in
the steady state.”” The firm produces an output X, using as an input
some raw material. An amount » of the raw material is held as inventory
(or work in progress). The average holding period of a unit of inventory
is T = R/X, chosen by the firm. The firm produces a unit of output
containing a unit of raw material drawn from inventory and incurs costs
of C(X, R), where C; > 0, C, < 0. The price of the output is Q, and the
purchase price of raw material is P.

The corporate tax base includes total revenues (QX) less current costs
(C) less interest costs less the first in, first out (FIFO) value of raw materi-
als taken out of invcntory.28 We denote P.ras the FIFO value of goods
taken out of inventory after being held there a length of time 7. The
problem of the firm at time zero is
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(1:20) Max [ e {1-w[0X-C(X,R)]-P(X+R)y+uP X} dr
» 0

where T = R/X and P(X+ l.l) represents the new acquisition of raw
materials. The first-order conditions for this problem reduce to

-G, (X, R) _r=(1- ue_YT)'Y
P B l1-2u

(1-21)

where y = P/P, the rate of change in the nominal price of the good held as
inventory. This expression gives the marginal benefit of a unit of inventory
holdings. To convert it to a rate of return, we subtract the real capital loss on
holding a unit of inventory (which is the analog of true depreciation here),
sO

(1 =ue VT I
r=r (1 -ue )y+_1_’
g 1-u pr

(1-22)

where i)/p = P/P-m, the rate of change in the price of inventory relative
to that of other goods in the economy.

Depletable resonrces. As with inventories, we must make some simplify-
ing assumption to render the problem of exploiting nonrenewable re-
sources manageable. We consider a firm that is simultaneously involved in
exploration, investment in mining facilities, and extraction. Inventories
are excluded so that sales equal extraction; the addition of inventories
would be a relatively straightforward task. The taxation of resources is
notoriously complex in practice. For illustrative purposes we consider a
simple scheme that incorporates most of the key issues.

In the exploration stage the firm hires current inputs L at a price W
and produces a depletable asset according to the strictly concave produc-
tion function S(L). It then invests in mining capital K at a price Q to
make the asset ready for extraction. The production function is Z(K,F),
where Fis the current use of the previously discovered asset. This is the
only stage at which depreciable capital is used, although it would be
straightforward to allow for it at either of the other two stages. Finally,
the firm extracts an amount 7 of the resource according to the strictly
convex nominal cost function C(7Y) and sells it at a price P. The dividend
flow resulting from this three-stage process is

(1-23) D=PT—C(T)—WL—Q(I.(+8K)+B.—2'B—T
where T is the tax liability.

The expression for tax liabilities can vary widely from jurisdiction to
jurisdiction and from one resource to another. Typically, firms will be
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liable both for a special resource tax and for a corporate income tax. We
assume the resource tax is in the form of a severance tax (or royalty)
based on the output produced. The corporate tax generally involves gen-
erous write-off provisions as well as some deduction for the use of the
asset itself (a depletion allowance). We assume a severance tax rate of g
based on total revenues. The corporate tax liability will be written:

(1-24) T,= w(PY~ C(T)- WL- oA~ R—iB) + ¢Q (K+3K).

Here, R is the depledon allowance and is defined as R = f{PY - (( ) - a 4],
although most tax systems are more complicated than that. All other
variables in equation 1-24 are the same as defined earlier.

Proceeding as before, using the expression for taxes and the severance
rate, we define the cash flow of the firm to be

(1-25)X = PY[1 - (1 - 9) - g] - C(T)[1 - w1 -5)] - WL (1 - )
—Ql-¢)(K+8K) +o Au(1-1).

The firm maximizes the present value of its cash flow, discounted by r as
in equation 1-7 and subject to the equation of motion on A and the
following two resource constraints:

(1-26) [Tir-zewia<o
0

)

[ [F-smiar<o.
0

The first constraint states that the total resource extracted cannot exceed
the total developed, whereas the second states that the total resource
developed cannot exceed the total found. In a more general version of
this problem, this constraint would have to hold at each point in time.

The first-order conditions for this problem on K, L, and 7, respec-
tively, reduce to

(p-c') 7 _ (r—-n+8-a/9 B _ou(l-p
) k" T w (- nl-aphp—e) ¢){1 rrae ]
(p-c’) 9Z 3S _ 1=
(1-28) w OF oL [l-u(1-dl-gp/p-c’)
(1-29) AL AN s

p-c’ p [-uQ-1[1-(c'/D]"
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The first of these is simply the before-tax gross marginal product of
capital. To convert it to #,, subtract 8 - 4/, as before. The second equa-
tion is the social value of marginal product per unit of input L. An
effective tax rate can be obtained directly by subtracting unity from equa-
ton 1-28. The final equation is a form of Hotelling’s rule. It gives the
gross rate of return to society from not extracting the resource. It can be
converted to an effective tax wedge by subtracting 7,,.

SOME ISSUES IN APPLYING METRS. Effective tax rate computations are
based on calculating values for 7, as given by equation 1-11, and 7, as
given by equation 1-10 or by its analog for other sorts of capital. The
procedure typically followed is to attempt to evaluate all the parameters
in, say, equations 1-10 and 1-11 for some level of aggregation and for
some assumed values for the various parameters. Before outlining the
method used to obtain parameter values, we believe it is worth
mentioning some of the important conceptual issues and assumptions
used as well as their limitations.

The level of aggregation. Given the specificity of most tax structures,
there are in principle a large number of marginal distortions on invest-
ment in the economy. Some aggregation is inevitable. On the asset side,
the minimum amount of disaggregation often used is by type of asset
(machinery, building, land, inventory, and depletable assets). Beyond
that, METRs may be variously disaggregated by industry, by size of firm,
by location (for example, province or region), and by year. On the fi-
nancing side, some disaggregation may be done by type of asset holder,
for example, income class, tax status, and type of financial instirution.
Two different procedures exist for obtaining aggregate effective tax rates
from data that are available at varying degrees of disaggregation. One
procedure, followed by King and Fullerton (1984), is to calculate effec-
tive tax rates at the lower levels of aggregation and aggregate the METRs
up by some weighting procedure. The other is to aggregate the underly-
ing parameters up first and then calculate the aggregate METR at the
higher level of aggregation. This is the procedure followed by Boadway,
Bruce, and Mintz (1984).

The arbitrage assumption. A key distinguishing feature of alternative
effective tax calculations concerns which arbitrage assumption is chosen
and consequently which rates of return are taken as given. The need
for an arbitrage assumption arises because tax systems impose varying
burdens on different sources of finance—debt, retained earnings, and
new issues. This implies that differential burdens must be imposed on
some agents in capital markets. The arbitrage assumption stipulates
which agents in the market are able to compete away differential tax
burdens. We outline four arbitrage assumntions that have been used in
the literature.
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King and Fullerton (1984 ) adopt two alternative arbitrage assumptions
and present the results of each in their intercountry comparisons. They
are the so-called fixed-p and fixed-s cases. Their fixed-p assumption in-
volves comparing projects with the same before-tax rate of return. This is
analogous to assuming #, is the same on all projects (10 percent in their
calculations). Given the characteristics of the tax system, one can then
work backward and compute for each firm the cost of funds » and also the
after-tax return to savers 4, p, and 6. Notice that this implies that different
firms face different interest rates and rates of return on equity. Thus the
fixed-p assumption cannot correspond to market equilibrium. Therefore it
cannot succeed in picking out those investments that are truly marginal in
a given economy. It does measure the effective tax rate across similar
projects in different circumstances. Those different circumstances, how-
ever, involve both different tax systems and different costs of finance.

In their fixed-s case, all arbitrage occurs at the household level so that,
in our notation, #1 — m) = p = 0. Households in different tax brackets
can still face different after-tax returns, but for any asset the return is the
same to a given household. Starting with given values of the after-tax
return to houscholds (King and Fullerton assume 5 percent), one can
calculate the cost of funds to firms. Under the fixed-s assumption, firms
will face different costs for all three sources of finance.

The fixed-p assumption probably should not be described as an arbi-
trage assumption because all agents are receiving different returns from the
same assets. Nor does the fixed-p assumption represent a market equilib-
rium, as mentioned above. A variant of the fixed-p case was used by
Bradford and Fullerton (1981), who assumed that arbitrage occurred at
the firm level. This is the third arbitrage assumption. Arbitrage at this level
implies that the firm faces the same cost of finance from all sources, so

p __0O _d-¢)
1-c~ (1-0) +“[1 (1-9)]‘

1-u) =

Given the cost of funds to the firm, one can calculate the rates of return
received by savers in various assets, and thus 7,

The fourth arbitrage assumption is that used by Boadway, Bruce, and
Mintz (1984). It is referred to as the open economy assumption and
seems particularly appropriate in developing countries. The basic assump-
tion is that the costs of debt and equity finance facing a country are
determined by international capital markets. More particularly, in regard
to debt the after-tax return to foreign debt holders is given exogenously.
If starred values refer to foreign ones, the following international arbi-
trage condition must hold:

(1-30) G+mA-m)-(1-cHm-nY=0G +n)(1-m).
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This arbitrage equation, which determines 7, assumes that exchange rate
movements reflect differences in expected inflation (and are taxed as
capital gains).

In regard to equity financing, a further assumption is made for data
reasons. Stock market data do not allow the rate of return on retained
earnings to be distinguished from that on new share issues. The rate of
return on equity (p,) paid by firms is therefore assumed to be the same
for both. It is given by

P Y 1-¢
-." 1.8 ™ 1 0

(1-31) py=

The value of p ), Must satisfy an international arbitrage condition analo-
gous to equation 1-30 with p , replacing . The net return received by
household savers, p and &, can then be computed from equation 1-31
and used to obtain 7,. The value of » paid by firms is simply

(1-32) r=Pi(l-w)+(1-p) Py-

Thus given observed measures of ¢ and pg, all variables of the financial
rate of return can be computed. Also, comparative static or counter-
factual computations can be done by considering changes in tax or
inflation rates domestically, given that the right-hand side of equation
1-30 is exogenous.

One advantage of the open economy arbitrage assumption is thart it
allows us to disaggregate METR calculations into that attributable to
the corporate tax and that attributable to the personal tax. In an open
economy facing fixed world rates of return, corporate taxation affects
mainly the investment decision, whereas personal taxes affect savings.
The magnitudes of the relevant distortions can be obtained by taking
the difference between the world cost of funds #* and either 7, or 7,
as appropriate, where 7* =i+ (1 -B) p - 7.

Loss offsetting and risk. The above formulations were based on two
implicit assumptions. The first is that negative tax liabilities are treated
symmetrically with positive ones. The other is that the analysis is based
on a deterministic model of household choice.

The absence of full loss offsetting can, in principle, be incorporated
into the above theory. In theory, its effect can either increase or decrease
marginal tax rates, although the former seems the most likely to occur.
In the context of depreciable assets, the absence of full loss offsetting
reduces the present value of depreciation write-offs and the investment
tax credit #o/{r + o), ¢ and reduces the value of interest write-offs #i
(thereby increasing the effective cost of debt finance). Both these in-
crease 7, to the extent that depreciation or interest write-offs are post-
poned. gl‘o the extent that revenues are earned while the firm is in a
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nontaxpaying position, however, », will fall—because the grossing up of
the user cost on the right side of equation 1-10 will be at a rate greater
than (1 — #). The methodology for taking these differences into account
is similar to that presented above for the tax holiday firm.

The incorporation of risk is somewhat more difficult. One simple way
to think of the way risk affects 7, is through its effect on the rate of return
to equity, p (or ¢). One can think of the return to equity p as comprising
a safe return #* plus a risk premium 4 that can be estimated under certain
circumstances. It has been established in the literature (for example, Gor-
don 1985; Mintz 1982) that full loss offsetting is equivalent to allowing a
deduction for the cost of risk taking. To the extent that loss offsetting
of risks does occur, the risk premium itself ought to be reduced by the
tax, A1 — #). Since our methodology does not reduce the risk premium
by the tax, it will yield an overestimate of #; to the extent that loss
offsetting of risk occurs.

Whether or not loss offsetting occurs depends on the source of the
risk. If the risk takes the form of capital risk, as discussed in Bulow and
Summers (1984), loss offsetting does not occur. In contrast, risks re-
flected in varying revenues will almost certainly be partly offset.

Risk can also take the form of uncertainty about future government
policy—that is, policy risk. Auerbach (chapter 2, this volume) emphasizes
the importance of the credibility of the tax regime in the effectiveness of
tax policies. If an announced tax policy change is seen as temporary and
likely to be reversed, it will not have the same effect as a possibly less
stimulative alternative but one that is seen as permanent. Also, in an
uncertain tax climate investors are likely to demand a higher expected
return from investments.

The data. We briefly outline here the manner in which numbers can be
attached to the variables », and 7