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I. INTRODUCTION

The corporate income tax holiday is a tax incentive frequently used
by less developed countries (LDCs) to promote capital investment. The usual
form of the holiday is to allow a "pioneer" firm operating in a designated
industry to be fully or partly exempt from corporate taxation during its
formative years with full taxation applying after the holiday period. Of the
54 LDC tax systems described in a Price Waterhouse survey [1986], 27 of these
include tax holidays of one form or another. Although tax holidays are
prevalent in LDC’'s, it is not difficult to find examples of holidays used in
developed countries such as France and Belgium.

Much of the current literature on capital formation and effective tax
ratesl has concentrated on investment tax credits, accelerated depreciation,
and statutory tax rate abatements as tax incentives (see, for example, King
and Fullerton (1984] and Boadway, bruce and Mintz [1984]). These tax
incentives are not particularly difficult to analyze since it can be assumed
that the firm anticipatea; the tax system to be unchanging overtime. With
additional assumptions, time invariant effective tax rates are derived that are
useful for describing the long run impact of the tax system on capital. For
example, the usual assumptions include the following: (i) real capital good

prices inscrease at a constant rate over time, (ii) capital depreciates

1/ The notions of the effective tax rate and the cost of capital are fairly
well known now in the literature so they are only briefly defined here. The
user cost of capital is depreciation and financing costs, adjusted for
taxes, that are incurred by the firm when holding capital. Effective tax
rates are conventionally defined as the difference between the marginal
gross-of-tax rate of return (the user cost of capital net of depreciation
costs) and the net-of-tas rate of return that savers earn when investing in
the firm's capital. This difference may be divided by the gross-of-tax or
net-of-tax marginal rates of return.
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exponentially at a constant rate and (iii) the real net-of-tax discount rate of
the firm is time invariant. The steady-state condition in a dynamic perfect
foresight model without adjustment costs implies that the firm's capital
decision is determined at the point where the value of marginal product per
dollar of capital is equal to the tax-adjusted annual cost of depreciation and
financing (see Boadway and Bruce [1979]). With this type of model, the cost of
capital and effective tax rate faced by the firm is independent of time.

With tax holidays, the firm anticipates the tax system to be changing
over time. In particular, the cccporate tax rate rises after the holiday is
finished. This implies that the cost of capital is no longer time invariant,
making the tax holiday problem more difficult to analyze compared to other tax
incentives that have beun treated in the literature. The scant literature on
this subject has concentrated on issues related to the reasons why tax holidays
may be used as an incentive without trying to derive the effective tax rate on
capital during a holiday (Bond and Samuelson [1986] and Doyle and van
Wijnbergen [1984]).2 The task of this paper is quite different. The user
cost of capital, which varies over time, is derived for a firm that correctly
anticipates the length of the holiday and the tax regime that exists after the

holiday. The time consistency of tax policy is not an issue here.

2/ Two papers that also try to answer this question are by Agell (1982] and
Bond [1981]. Each measures the effective tax rate by taking into account
that income earned by capital during the holiday is taxed at the end of the
holiday with the value of marginal product constant over the tax holiday
period. As shown in this paper, this assumption, implying the capital stock
is constant until the end of the holiday, is incorrect. Tax depreciation
allowances are also modelled incorrectly.
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If che firm is fully exempt from corporate income taxation during the
holiday, what is its effective tax rate? A first response would be that
capital bears no tax at all. This would be correct for short term capital that
fully depreciates before the end of the holiday. However, as shown later, the
effective tax rate on long term holiday investments @epends on the relationship
between tax depreciation and true economic depreciation. Even though the firm
is tax exempt during the holiday, it must pay taxes on income generated by
holiday investments once the holiday is finished. If the firm must write down
the value of its assets for tax purposes during the tax holiday, the tax
depreciation writeoffs after the tax holiday may be inadequate relative to the
true cost of depreciation. For example, suppose capital is written off at a
1008 rate of tax purposes but has an economic life that goes well beyond the
holiday period. A firm that undertakes an investment during the holiday must
expense the capital for tax purposes, yet pay taxes on profits generated by the
remaining capital after the holiday period. In fact, the "rule" can be
described as follows: the effective tax rate on depreciable capital during the
holiday is positive [negative] if the tax depreciation rate (plus inflation
rate with historical cost valuation of capital) is more [less] than the true
economic depreciation rate.3 Indeed, it is possible, in the case of long
term depreciable capital, that the tax holiday may be no holiday at all in that

the effective tax rate on investments during the holiday is higher than that on

3/ This rule applies vwhen the firm cannot defer its tax depreciation writeoffs.
As we review in the next section, some countries allow tax depreciation to
be deferred until after the holiday. We show that capital is generally
subsidized when income is fully e:empt from taxation in the holiday period
and firms are allowed to defer depreciation deductions.
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investments after the holiday! This does not imply that the tax holiday is of
no value to the firm. Short term investments and labor (compensated by
profits) bear no tax during the tax holiday. It is only long term investments
that may be penalized by the tax holiday.

The remainder of the paper is divided as follows. 1In Section II,
details regarding the tax law for five countries that use tax holiday
incentives are surveyed. Section III presents the theory used to derive the
cost of capital and the effective tax rate on capital for each year during and
after a tax holiday. Section IV presents some effective tax comparisons for
the countries surveyed in Section II. Section V concludes with a discussion of

the distortions that arise from tax holidays.

II. A DETAILED DESCRIPTION OF TAX HOLIDAYS

This section describes the details of the corporate income tax law that is
relevant to tax holidays used in five countries: Bangladesh, Cdte d’Ivoire,
Malaysia, Morocco and Thailund. Table 1 provides a summary of various tax
provisions in each country. Instead of describing the tax regimes in each
country, I shall outline the general features of the tax law that apply to
qualifying holiday investments. Many countries give other forms of tax relief
during the holiday such as a remission of import duties on inputs, export taxes
on goods, sales taxes, and parsonal taxes on dividends. Since this paper
concentrates on the firm’'s investment decision, only the remission of import

duties on capital goods and dividend taxes are considered.



A. Tax Holiday Provisions
In the five countries listed in Table 1, tax holidays officiu.lly last

from 3 to 14 years depending on the law. In general, the firm is fully exempt
from corporate income taxes during the holiday although this is not always
true. Cote d’'Ivoire only partly c¢iempts the firm during the last three years
of the holiday while certain Mor cco investments are given only a 508
exemption. In each of the countries, firms must apply for a tax holiday status
and not all firms qualify.“

The tax hcliday provisions for the treatment of depreciable assets
vary considerably across countries. Morocco and Thailand require assets to be
depreciated for tax purposes during the holiday while Malaysia explicitly
permits the firm to depreciate assets after the holiday. Depreciation
deductions in Codte d’'Ivoire are not mandatory-these can be deferred
indefinitely. Thus, a Cdte d’Ivoire firm during the tax holiday may elect to
defer its depreciation allowances until after the holiday. Bangladesh requires
that depreciation deductions be claimed in the year but unused deductions may
be carried forward 1ndefinitely.5 As shown later in the theoretical sectionm,
the deferral of depreciation deductions makes the tax holiday much more

generous to the firm.

4/ Morocco grants tax holidays only for Zone III (50% exemption) and Zome IV
investments (100% exemption) that are situated in rural areas. The length
of Cdte ¢'lvoire tax holidays depend on region that the firm operates inm.
Most countries do not allow tax holiday firm to claim other tax incentives
(Bangladesh, Malaysia, Cdte d’'lvoire).

5/ 1f the firm earns taxable profits during the holiday, I interpret the rules
to imply that these depreciation deductions during the holiday are fully
used and thus not carried forward.



Trestasnt of

Other Festures
of _Holldeys

Bang|adesh

4-12 yrs

100%

Unused sandatory
deductions carried
forward

Declining Balance:
Sulldings 16%
Machinery 30%

Initial Allowance:
Buildings 10%
Machinery 20%

Not carried
forward after
holiday

6-30% of income
invested in govt.
bonds.

Dividends of
public firm exempt
from personal tax

Table I: Jax Holidey Provisions
Industrial Enterprisss

C8te d’Ivoire

7-11 yrs

100% for 4,8, or 8 yrs
depending on region
78% 8rd last yeer

0% 2nd last year

26% last year

Depreciation deductions
not mandatory-can be
deferred indefinitely

Straight line:
Buildings §%
Nachinery 10~ . %

Carried forvard
3 years

Netions! Investment
Fund levy - 10X tax
fully recoverable at a
rate that varies
asccording to type of
investaent

Malaysis

$-10 yrs

100%

Depreciation delayed
until end of hollidey

Straight line:
Builidings 2%
Nachinery 12% (average)

Initisl Allowance:
Bulldings 208
Machinery 20%

landatory deduction
of associated mon-
pioneer loss-ploneor
loss only carried
forward indefinitely

Dividend exempt from
personal tax

Morocco

10-14 yrs

100% Zone IV
60X Zone III

Deprecistion
mandatory-
carried forward
in loes periods
only

Straight Iine:
Conformalty with
book

Four years
carry forward

Thai land

3-8 yrs
+ 6 yrs (optionmal)

100%
50% for five
sdditionsl yrs

Depreciation
sandatory

Straight lime:
Conformity with
book

Pionesr and
sseociasted non-
pionesr lacome sad

{oss aggregated

Dividends exempt
from personal

-9-



Post-Hol iday
Tax Provisions

Corporate Tax
Rate

Depreciation
Rates
Other Tax

Incentives

- avallsble
after holiday

- not avallable
for holidey

Source:

Bangladesh

40% (Public)
46% (Private)

Same as above
Recapture rules
spply

Investasnt
allowance 26%.
Depreciation base
not adjusted

Accelerated at 100%
or 80% and 20%

C3te d’1lvoire

40% + 10% (NIF)
Same as above
No

Accelerated at twice
the nerme! rate

Nalaysia

43% less 6%
abatement

Same as above
Recapture rules apply

Accelersted st 40%
Investaent Tax
Al lowance of 100K

Internationa! Bureau of Fiscal Documentation 1967 and 1988.

Morocco
2recco

49.5%

Sams as sbove

Iavestaent
Reserve ~ 20%
of profite abated
wp to 30X of
investasnt

Thai land

30% (Public)
35% (Private)

Sasme ac above
Recapture rules
spply



If the firm is granted a holiday, it ususily does not qualify for
other tax incentives such as accelerated depreciation. Depreciation, except
in Bangladesh, is based on the straightline methods unindexed for inflation.
In some countries such as Bangladesh zand Malaysia, an initial allowance is
given. Morocco and Thailand require tax depreciation to conform with
accounting depreciation. Thesze rates of depreciation are applied to assets
purchased both during and after the holiday period. Table 1 provides the rates
of depreciation and initial depreciation or investment allowances. In most
cases, annual tax depreciation is based on the original cost of asset without
writing down the asset base by the initial allowance. Ignoring inflation, 1x
depreciation rates seem to be higher than economic depreciation . ces
particularly for buildings and machinery in Bangladesh, and, as a result of the
initial allowances, buildings and machinery in Malaysia.

Another important provision regarding tax holidays is the treatment
of tax losses. Thailand requires losses incurred by a pioneer firm to be
written off against income of a related non-pioneer company. The same applies
to the tax losses of the non-pioneer business-it must be set off against the
income of the pioneer firm. Malaysia also requires losses of associated non-
pioneer firms to be written off the income of pioneer firms, but unlike
Thailand, not the converse (the pioneer firm tax losses are carried forward
indefinitely). Bangladesh does not allow tax losses of holiday firms to be
carried forward after the holiday while in Cote d’'Ivoire and Morocco there is
a limit on the time permitted for losses to be carried forward. In the case of
Cdte d'Ivoire, depreciation deductions can be deferred indefinitely so it is
unlikely that the restriction on the car»y forward of losses is binding for

many firms.6

6/ Canada, similar to Céte d’'Ivoire, allows the firm to defer depreciation
deductions. For this reason, most reported tax losses are written off
during the seven year maximum period in Canada. See Mintz [1988].



There are a few other features that apply to tax holidays. 1In
Bangladesh, a certain percentage of income earned during the holiday must be
invested in government bonds (the rate varies from 5% to 30% according to the
region in which the investwent is located). If the government bond rate is
below the market ra.:', an "implicit" tax 1is imposed on the firm, Cébte
d’'Ivoire has a similar provision associated with the National Investment Fund
(this fund is financed by taxes levied on companies and the taxes are
recoverable if the firm purchases government bonds or undertakes sufficient
levels of investment). The rate of corporate income tax is 10% and the rate of
recovery depends on the region in which the investment is located.’

Another feature of tax holiday is that dividends paid by a firm to
its shareholders may be exempt at the personal level during the holiday.
Malaysia and Thailand fully exempt dividends while Bangladesh only exempts
dividends of holiday firms listed on the stock exchange. How dividend
taxation affects the marginal investment decision of the holiday firm is an

issue left for later analysis presented in Section III.

B. Post-Tax Holiday Provisions

When the holiday is terminated, the firm must pay corporate income
taxes according the normal tax code provisions. The statutory tax rate imposed
in the five countries currently varies from 30% in Thailand (public firms) to

about 50% in Morocco.

1/ 1 have not been able to determine if the firm must pay the NIF tax during
the holiday. I assume, if it does, that the tax does not affect the
marginal investment decision since the funds can be fully recovered by
investing in qualifying capital.
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Tax depreciation rules, after the holllay is terminated, are the same
as those described in the previous section, In general, the rates of
depreciation do not change except for the case of Céte d'Ivoire where
accelerated depreciation (twice the normal rate) might be available for
qualifying capital after the holiday period (for later analysis, I assume that
post-holiday investments do not qualify for accelerated depreciation). An
investment allowance not available to firms during a holiday is available after
the holicay in Bangladesh. Otherwise, accelerated depreciation and investment
allowance incentives are generally not available after the holiday period in
most of the countries.

The corporate tax law reviewed above and outlined in Table I is the
basis for modelling in the next section and for estimating effective tax rates
in Section IV. The information on the tax provisions were taken from published
sources so it is quite possible that the tax law has been misinterpreted in

some cases.

III. THEORETICAL ANALYSIS

In this section, the impact of tax holidays on the investment
decisions of price-taking firms is analyzed. The analysis is simplified by
assuming that there are no costs incurred by firm in adjusting its capital

stock.8 In addition, the firm, when undertaking investments, anticipates no

8/ 1t 1is straightforward to include adjustment costs so long as they are
current and fully deductible from the corporate tax. If adjustmert costs
are capital in nature, the analysis is more complicated but adds little in
theory to the model. For a discussion on effective tax rates and adjustment
costs, see Boadway [1988].
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changes in the tax provisions that are applied during and after the holiday
period. Personal taxation and debt finance are ignored, at least initially.
These assumptions imply that the firm uses a time invariant discount rate (the
opportunity cost of shareholder funds) both during and after the holiday period
to value its cash flows. Otherwise, in the presence of varying personal tax
rates and financing policies, the firm’s cost of finance, hence its discount
rate, would be different during and after holiday period. Time varying
discount rates are considered at the end of this section.

The first part of this section is devoted to the simplest model that
can be formulated to evaluate the impact of tax holidays on investment. In
this part, it is assumed that holiday firm is not associated with a non-tax
holiday firm, its depreciation deductions cannot be deferred and that the firm
has no accumulated losses at the end of the holiday period, thus being fully
taxable when the holiday is finished. In the second part of this section,
three complications are considered. The first is the possibility that
depreciation deductions may be deferred. The second is the tax treatment of
associated holiday and non-holiday firms. The third is incorporation of both

debt and personal t-xation in the model.

A. The Basic Theoretical Model

A competitive firm uses capital in each period with the objective of
maximizing the value of shareholders’ equity. With no debt, the payment made
to shareholders is equal to the cash flow of the firm: revenues net of
expenditures on gross investment and corporate taxes. Labor inputs are ignored
since there are no tax consequences associated with the use of current inputs

(as wages are fully deductible from the corporate tax base).
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In each year, the firm earns nominal revenues equal to (l+x) t:F[l(,;]
where x is the rate of inflation and K¢ ¥+ capital stock. Real revenues are
thus output which is represented by a strictly concave production function.
The revenues are distributed as dividends to the shareholder or used for gross
investment. Capital good prices rise with the general inflation rate, and the
price is equal to unity. Real gross investment, Iy, is physical depreciation
(vhich is assumed to be of the declining balance form) plus new investment:

I = (8Kg + Keyp - Ke) (L

Corporate taxes paid by the firm in each period depends on whether the
firm is operating during the tax holiday period or not. Let t=0 be the time
when the firm starts up and t=t* be the time at which the tax holiday ends and
the firm becomes fully taxable. Prior to t¥, (t= O0....t*-1), the firm's
taxable profits, revenues net of mandatory depreciation deductions, are taxed
at the rate ug and, for t = t¥*, at the rate uj with u; > ug. The net-of-tax
real revenues of the firm are thus equal to F[K¢](l-ug) and the real
expenditure on gross investment net of the present value of tax allowances is
equal to I¢(l-A¢). During the holiday, the tax value of depreciation
allowances per dollar of gross investment (Ag¢) varies at each point of time
which is shown subsequently.

When the firm invests in capital at time t < t*, it writes off its
gross investment at the initial allowance rate of f. An annual depreciation
allowance is also given based on the undepreciated capital cost base (UCC)
which is increased at time t, in real terms, by the amount (1-f8)I,, with £
denoting the proportion of the initial allowance that is written off the UCC

base. If there is full adjustment, f=1 and if no adjustment f£=0. At each
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point of time the annual allowance rate is a which is assumed to be of the
declining balance form and based on the original purchase price of capital.9
Thus at time s > t, the annua' allowance deducted from profits is equal to
a(l-a)s-t(1-£8) (14+x)t, in nominal terms. Prior to t*, the initial and annual
allowances are written off at the rate ug and after t*, the remaining annual
allowance on the investments made prior to the termination of the tax holiday
is written off at the rate uj. Since these tax depreciation writeoffs are
valued in nominal terms, they are discounted at the nominal interest rate i.
Deflating by the price index at time t, the real value of tax depreciation

allowances, Ay, are computed as follows:

tk-1 8-t o s-t
Ag = upp +(1-£8) 2 ayll-a +2 uwea |l-a (2)
s=0 1+ s=t¥ 1+1

Equation (2) yields a simpler expression for Ay which is the following:
Ag = upf + Z (ug + (up-ug) [(1-a)/(1+1)]t*-t) for t < t*. (3)

and Z = (1-£8)(1+i)a/(a+i). The tax value of depreciation writeoffs are thus
equal to the value of initial allowance (ugB) plus the present value of the
annual allowances written off during and after the holidays. Given u; > ug,

the firm is given an additional tax benefit arising from the deduction of

9/ The theory is easier to present with declining balance tax depreciation.
Straight line depreciation is more common, as discussed in Section II, so
depreciation rates were adjusted for the empirical work presented in Section
1v.
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depreciation 1llowances after the holiday. However, the value of the
deduction is lower the earlier that the investment takes place during the
holiday since [(i-a)/(1l+i)]}t*-t is lower in value for t<t+l.

For investments undertaken after the holiday period is terminated,
real revenues are equal to F[K¢](l-u;) and the real cost of investment
expenditure is I¢(l-A¢) with

o
Ag = w38 + (1-£8) [ £ uja [,L-_q]s't] = uj{f + 2) for t = t*. (4)
t 1+1
After the holiday is finished the present value of tax depreciation allowances
is time invariant since 8 and Z are independent of t. This is the usual case
found in the tax literature (note if pg=0, A= uja(l+i)/(a+i) which is the
present value of annual tax depreciation on a declining balance basis).

Given the above description of cash flows, the value maximization
problem is formulated. Let the real discount rate of the firm be l+r which is
equal to (1+i)/(1l+x). Shareholders’ equity is the discounted value of real
cash flows earned during and after the holiday period:

®

V=2 _1 | FIKel(Ql-up) - (K¢ + Kegg - Ke)(1 - Ap) (5)
t=0 (1+r)t
with Ay defined by equations (3) and (4) and u, denoting time varying corporate
tax rates. For convenience, let A = A for t 2 t* since the present value of
tax depreciation allowances on gross investment is shown to be time invariant
after the tax holiiday.

The firm maximizes its value choosing K. in each period. The first

order conditions are of three types:
For t < t¥;

N_=-_1_ |F'(l-ug) - (6-1)(1-Ap)| - o [1-A¢1] = 0 (6.1)
Ky (l+x)t| ¢ (1+r)t°1
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For t = t*;

Qv - ____1__; '(l-uy) - (6-1)(1-A)| - ..___1_;_.I (1-Agx.1] = 0 (6.2
IKex  (1+r)t [ t 1 ] (1l+x)t¥- w1 ‘

For t > t¥*:
v =-_1 [F'(l-ul) - (8~1)(1-A)] S {1-A] = O (6.3)
Ky (l+r)t | T (1+r)t-1

Equation (6.1) to (6.3) are rearranged using the expressions for A, so
that the ifamiliar user cost of capital is derived as described below.
Intuitively, the firm equates the discounted marginal value of capital in
period t with purchase cost of acquiring capital in period t-1. The discounted
marginal value of capital is net-of-tax marginal revenues, F{(l-u¢)/(l+r), plus
the discounted resale value of capital net of the tax value of depreciation
allowances that would be lost to the firm if capital is sold in period t:
(1-8)(1-A¢)/(l+r). The cost of buying capital in period t-1 is its purchase
cost (net of tax depreciation allowances), 1l-A¢.j. Each of the three cases are

described according to when the investment takes place.

Investments During the Holiday Peried:

When t < t¥, the user cost obtained from equation (6.1) is

(6+4r) (1-Ap) + (14r) (Ac-Ae-1)

F' =
t (1-ug) (1-up)
(6+1) (1-A¢) + (up-ug)(1-£8)a(l+r) [l-a]t*-t (7.1
(1-ug) (1-up) 1+
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The user cost of capital during the tax holiday is composed of two
part:s as shown in the first line of equation (7.1). The first expresssion is
fuite familiar: the costs of holding a unit of capital are depreciation and
financing costs adjusted for taxes. The expression (l-A.) is the real
purchase cost of capital net of the tsx value of depreciation and investment
allowances at time t*, The expression is also divided by (1-ug) since marginal
revenues (gross of depreciation costs) are taxed at the rate ug. The second
part of the expression (7.1) in the first line is the cost to the firm of
purchasing capital in period t-1 rather than t. Since depreciation writeoffs
increase in value over time, the firm is better off waiting one period. The
expression of equation (3) is substituted into (7.1) and rearranged by
combining terms, yielding the second term of the right hand side in line two of
equativa (7.1). This expression is 1nterpreted as the tax depreciation penalty
of investing in assets during the holiday rather than waiting until the holiday
terminates,

In most cases, 100% of the firm’'s profits are exempt from taxation.
This implies that up=0 and that the present value of tax depreciation
allowances are based on writeoffs made after the tax holiday is completed: Ag=-
ulz{(l-a)/(1+i)}t*'t (the value of tax depreciation allowances after the
holiday is terminated). With a full exemption, the user cost of capital in
equation (7.1) becomes the following:

F; = §5+1r - [6§(ltx) - (a+w)]u12[(1-a)/(1+1)]t*’t/(l+a) (7.1°)

Let §x =» 0. During the tax holiday, the user cost of capital is equal to the
cost of depreciation and finance less the gain to firm in tax depreciation
allowances after the holiday is terminated. The interpretation of this formula
is straightforward. By investing in capital in period t-1 (yielding income in

period t), the firm replaces § units of capital in period t. This generates
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tax depreciation allowances per dollar of capital equal to u; 2
[(1-a)/(1+1) )%t afcer the period. However, the firm, by investing in capital
in period t-1 rather than in t, loses in present value terms, tax depreciation
that would be based on higher capital good prices. This is the term a+x
multiplied by the present value of tax depreciation allowance later earned by

the firm. Equation (7.1') leads to the following conclusion regarding a tax

holiday that fully exempts a firm: if the firm’'s economic depreciation rate

were equal to the tax depreciation rate plus inflation apits .
be exempt from capital taxation during the holiday.10  If, however, economic
depreciation were more (less) than tax depreciation plus inflation, capital
during the holiday would be subsidized (taxed).

The user cost of capital in (7.1) and (7.1') also shows that there
are other distortions associated with tax holidays. Non-depreciable assets
such as land and inventories are fully exempt from taxation during the holiday
(since Z=0). 1If depreciable assets are written off quickly or if there is high
inflation, the non-depreciable assets are favoured by the tax holiday. Also,
for a given tax depreciation rate, durable assets are favored less compared to
non-durable assets during the tax holiday. It also easy to determine that the
cost of capital during the tax holiday when profits are fully exempt rises

(falls) continuously if a+x > § (< §).

10/ 1f the tax depreciation allowances were indexed for inflation, the inflation
term would drop out and all that would matter would be the relationship
between economic depreciation and tax depreciation.
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Investment at the End of the Holiday Period:

When t=t*, the tax holiday ends and the firm becomes fully taxable.
Its income, however, 1is based on its capital stock held in period t* but
determined by the new investment decision taken in the previous period when the
holiday was operating. Thus, the present value of tax depreciation allowances
is in part influenced by investment decisions taken in period t*-1 even though
the its income generated in period t* is fully taxed. All this is determined
by equation (6.2) which is rearranged with substitutions made for A, using the

expressions in equations (3) and /4). The cost of capital for this case is the

following:
Fot* - (5+rx) II'A] + (1*’!) (ul-uo)[B-!-(l-fB)a] (7.2)
(1-u3) (1-uy)
A=ufp+2].

Intuitively, the user cost of capital stock for period t* is equal to
the cost of depreciation and finance adjusted for taxes in two ways. First,
the corporate tax levied on revenues earned after the holiday is based on the
post-holiday statutory tax rate. Second, the purchase cost of holding capital
is adjusted for the present value of tax depreciation allowances (A) that are
incurred by the firm when replacing capital at time t*. However, because the
capital stock decision at time t* is determined in the period before the end of
holiday, a correction must be made for the loss in the tax value of initial and
annual allowances arising from investing too early in period t*-1. This tax

penalty is captured by the second term of equation (7.2).
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Iovestments Made After the Tax Holiday:

When t > t*, the firm is fully taxed both at the time of investment
and when income is generated. In this case, the familiar user cost of capital
formula for a firm is derived:

F' = (§+r) (1-A) for t > t¥, (7.3)

£t (1-up) 4

The post-holiday user cost of capital is adjusted for the full
statutory corporate tax rate and the tax value of investment allowances that
are available after the holiday period.11 Note that the cost of capital after

period t* is time invariant.

B. Some Complications

The above theory can be extended in thrge directions to take
int. account various complications in tax codes that are relevant to the
impact of tax holidays on investment. The complications that are to be
considered are the following: (i) the deferral of depreciation deductions
until after the tax holiday: (ii) the treatment of associated tax holiday
(pioneer) and non-pioneer firms; and (iii) financial policy and time varying

personal tax rates.

11/ Some tax holiday provisions also exempt the firm from paying sales taxes and
import duties on their capital good purchases. If taxes are paid on capital
goods, the price of capital in real term is (l+r) instead of 1 dollar
(letter r be the sale tax or import duty rate). The cost of capital is thus
adjusted by multiplying the term [1-A] by (l+r) in expression (7.1) to 7.3)
where applicable, assuming that depreciation is based on the tax inclusive
price of the asset.
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(1) Deferral of Depreciation

When depreciation {s deferred until after the holiday, the firm
deducts the allowances from taxable income at the post-holiday corporate tax
vate. This could cause the firm to be non-taxpaying for a lengthy time if
unused holiday depreciation allowances are large relative to post-holiday net
revenues, For convenience, it is assumed that the firm is taxpaying after the
holiday so deductions are used immediately, beginning at time t¥*.

If deferral does arise, the present value of tax depreciation
allowances are calculated beginning in period t as follows. At time s=t* (ie:
when the holiday is over), the firm deducts the initial allowance at the value
ujf or in present value terms at time s=t, ulﬁ[1+1]'(t*'t). Investment
expenditure in period t also adds 1-f8 dollars of investment expenditure to the
UCC base which is used to calculate the annual allowance given at tha rate a on
a declining balance basis.l2 The f£firm deducts an annual allovance only after
the holiday is finished (sxt¥). The deduction for the annual allowance is
equal to the nominal value uja(l-a)%-t* in each post-holiday period. In
present value terms, at time t, this is equal to uja(l-a)8-t*(1+1)-(8-t%)  The
tex benefit of depreciation allowances is thus squal to the following:

) s-t¥ «(tk-t)
Ag = [ + (l-fﬁ)(tft* uia [(l-a)/(1+1)] 1] (1+1) (8)

-(t*-t)
= uy [B+Z] (1+1) for t s t,

12/ In some cases, the total amount of depreciation undeclared during the
holiday may be expensed at the end of the holiday rather than written off in
the post-holiday period at the rate a. This practice does not seem to be
followed in the countries that are dealt with in this paper.



.21-

The cost of capital is derived following the same methodology as
before except for the use of equation (8). The three expressions for the user

cost of capital are the following:

Heoliday Perjod (t < t¥*):

Fi = (6+r) [1- up(B+2) (1+1) " (E¥-E)] & u) (B+2)(1+1)-(t*-t) (9.1)
(1-up) (1-ug) (1+=)

End of Holiday (t = t¥*):

Fé* - (6+r) [1- uj(p+2)] + 1luj(p+2) (9.2)
(1-uy) (1-uy) (1+x)

Rost Holiday (t > t¥):

Fé - (§+r)(l-A) (9.3)
(1-v1)

Equations (9.1) and (9.2) are similar to (7.1) and (7.2) respectively
except for the treatment of the value of tax depreciation allowances. The
value of tax depreciation allowances for investments during the holiday period
are the discounted value of writeoffs that begin after the holiday is
completed. This is quite unlike the case (equation (7.1) when the firm must
wvriteoff capital during the holiday (and thus 1as only (1-a)t*t units of
capital invested at time t to writeoff). The seuznd term in equations (9.1)
and (9.2) are also similar in interpretation. The'r Jdenote the tax penalty of
investing in capital prior to the end of the holiday and taking depreciation
allowances afterwards. If the firm could carry forward its tax deductions at a
rate of interest, then this second term would disappear. Equations (9.3) and

(7.3) are identical as one would expect.
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If the firm is able to defer its tax depreciation until after the
holiday is completed, capital investment may be subsidized especially if the
firm is fully exempt (ugp = 0). For example in the first term of equation (9.1)
the firm is able to deduct its depreciation allowances at the rate uj which is
higher than the tax on revenues (ug). The only cost to the firm of investing
in capital at time t (< t*) is the loss in the present value of tax
depreciation allowances by investing in capital as captured by the second term
in equations (9.1) and (9.2) respectively.

In some countries, such as Cdte d'lvoire, the firm may choose whether
to deduct or not its depreciation gllowances during the holiday period. The
choice made by the firm is determined by comparing the pr;sent value of tax
depreciation allowances for each strategy. Under deferral, the present value
of tax depreciation (denote A4) is equal to that shown in equation (8) and
under no deferral, the present value (Apq) is that shown in equation (3).
Deferral is preferred if Ay - Apg > 0, implying uj(B+Z) - ugZ[l-a)t*-t > 0.
Given that uj; > ug, # 2 0 and (l-a) < 1, it is clear that deferral is always
preferred. This is a useful result for empirical work presented later in that
ic can be assumed that a Céte d'Ivoire firm that is given only a partial
exemption during the last three years of the holiday, would still prefer to

defer its depreciation deductions.

(i1) Associated Non-Tax Holiday Firms

Tax holidays in many countries are given to designated firms that may
be owned in association with other taxpaying firms. As result, there is a
clear incentive for owners to shift income from taxpaying into tax holiday
entities and similarly, shift tax deductible costs from tax holiday to
taxpaying firms to minimize corporate tax payments. For example, one strategy

would involve intercorporate transfer pricing. Transacted prices of goods and
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services sold by a tax holiday firm to a taxpaying one can be overstated, thus
allowing the firms to pass taxable income from the taxpaying firm to the tax
holiday one (and vice versa if goods and services are sold from the associated
taxpaying company to the tax holiday firm).

Unless tax administrators institute and enforce "tax-avoidance"
rules, tax holidays provide significant advantages for investments undertaken
by associated taxpaying firms. This argument can be elaborated upon by
considering the following case which assumes that the post-tax holiday regime
is the same that applying to all taxpaying firms.13

Suppose that the proportion, «, of net revenues is shifted from
taxpaying to non-taxpaying firms (but not so much that the taxpaying firm
becomes a tax loss company). This implies that the effective statutory tax
rate *hat is applied to the net revenues earned by the taxpaying company is u =
xkuy +(l-k)uy. Since tax depreciation is deductible at the rate uj, the present
value of tax allowances for the taxpaying firm is A= uj{8 + 2]. Thus the user
cost of capital for the taxpaying firm takes into account the low tax on the

firm’s net revenues. This implies the following vost of capital:

Fe o= (541)(L-u1[p+Z]) (10)
(1-p)

Since p < uj, capital investment undertaken by the taxpaying firm is encouraged
by shifting net revenues into the associated tax holiday firm.

1f a tax holiday firm is associated with a taxpaying firm, its
investment decision is only affected to the extent that the firm can shift

depreciation deductions to the taxpaying company. The discussion below apnlies

13/ As surveyed in Section II, several of the countries may give other tax
incentives to non-tax holiday firms thus making post-holiday tax regimes
different than the tax regime faced by associated taxpaying companies.



-24-

to both cases which involve either mandatory or permissive tax depreciation
deductions. This can be achieved through leasing arrangements which allow the
taxpaying company to own the capital (and deduct depreciation) and receive a
taxable lease payment for use of the capital by the tax holiday firm. The tax
holiday firm, however, can only deduct the lease payment at its effective
statutory tax rate which could, in fact, be zero. Thus, since the asset held
by the taxpaying company is fully taxed, the only tax minimizing strategy that
can work is for the lease payment to be less than amount of depreciation
deducted so that the taxpaying company incurs a taxable loss on the
transaction. This "tax-avoidance" technique can be easily prohibited by
requiring lease payments to be no less than the deductible costs incurred by
the taxpafing company that holds the asset. If such a restriction applies,
the capital stock decision made by the tax holiday firm is not affected at the
margin.

The above discussion assumes that both types of associated firms do
not incur taxable losses. In some countries, associated firms may have to
consolidate accounts when losses are incurred so this may impact on the
investment decisions of the two types of firms. If the taxable loss of the
holiday firm is fully written off the Income earned by an associated taxpaying
firm, the holiday firm is able to transfer depreciation deductions to the nou-
holiday company. However, income is also transferred, and thus taxable, since
the taxpaying firm adds the income to its own to determine the overall tax
liability. 1If this happens every year during the tax holiday, the holiday
firm’s investment is taxed as if it were not in the holiday (again, assuming
that post-holiday tax provisions are the same as those that apply to taxpaying
firms in general). Thus the cost of capital for the tax holiday firm, for this

particular case, is the same as that shown in equation (7.3).



-25.

If the tax loss is incurred by the taxpaying company and is written
off against the income of the associated tax holiday firm, investment
decisions made by the taxpaying company could be significantly affected.
Without consolidation, a tax loss company may carry forward its tax losses
for a maximum number of years, in some countries indefinitely. In present
value terms, the tax benefit of marginal 1losses incurred in period t |is
the discounted value of tax writeoffs taken in th. period t’' when the firm
becomes taxable. This implies that the tax on net revenues earned in period t
by the tax loss firm is ve= uj[l+i]-(t'-t). As for depreciation, initial and
annual allowances deductions are carried forward to t' and fully written off
and remaining allowances are wr;.tten off income after t’. Thus, the
present value of depreciation deductions during the tax loss years is equal to
Ag=vB + v(1-88){1- (L-a)(t'-t)} 4yZ(l-a)t’'-t., Without consolidation, the cost
of capital for the tax loss company is the following (corresponding to equation
(7.1)):

o o (84r) [1-Ac] + (L41) (Ap-Ap.))

F (11)
t (1-v) (1-v)

If, however, the tax accounts of the associated companies must
be consolidated, the non-holiday firm must deduct its loss against the income
of the holiday firm which could be fully exempt from taxation. Since fewer
losses are carried forward by the non-tax holiday firm, it becomes taxpaying
earlier than t’'. Thus, both current and future investment decisions of the
non-tax holiday firm are affected by consolidation since future income is
less sheltered from taxation.

When losses are transferred to the tax holiday firm that |is
fully exempt, the tax on income earned by the non-tax holiday firm is zero.
As for depreciation deductions, there is some value still left to the non-tax

holiday firm since non-transferred future annual depreciation allowances
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remain deductible against future income. All this implies that, in
expression (11), the discounted tax rate is v=0, and the present value of
tax depreciation allowances is Ap = uiz[(l-a)/(1+i)]t"'t (t" is the first year
after t in which annual depreciation allowances are deductible by the taxpaying
company). If assets, such as structures, are written off slowly over time,
capital investment of the non-tax holiday firm could be encouraged if losses
must be transferred to the tax holiday firm. However, future investment of
the non-tax holiday firm is no longer shelter~-d from tax writeoffs so that

it becomes more highly taxed as a result of consolidation.

(ii1) Personal Texation and Debt Policy

The analysis so far ignores both personal taxation and debt policy.
To take both of these factors into account the model must be revised
accordingly. This is done by first reformulating the firm’s maximization
problem to be one in which shareholders’ equity is maximized rather than
cash flows. The equity maximization problem is then converted into a value
maximization problem which involves the firm discounting its cash flows by a
discount rate that is a weighted average of the costs of debt and equity
finance. As shown later, the discount rate actually varies over time because
of the expected changes in tax rates after the holiday is terminated.

When a firm undertakes investment, it finances capital from
three sources: retained earnings, debt and new equity issues. (The latter

source of finance is ignored to simplify the presen:ation.)]-“ Investors face

14/ Since dividends may be exempt during the holiday, new equity may be a
favored source of finance during a holiday. It is quite easy to adjust the
cost of capital of a holiday firm for new equity finance by letting the cost
of finance faced by the firm to depend on the dividend tax rate faced by the
shareholders. See Boadway [1988].
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three types of personal taxation. The first is the tax on nominal interest
income which is assumed to be levied at the rate m. The second is tax on
dividends which is assumed to be levied at the rate §p during the holiday and
81 after the holiday (note that the dividend tax rate is assumed to be
net of dividend tax credits that may paid for integration of corporate and
personal taxes). The third is the nominal capital gains tax that is assumed to
levied at the rate ¢ on an accrual basis.l3 At the individual 1level,
interest, dividends and capital gains may be taxed at different rates
according the individual’s income and nationality. Below, it is assumed that
investors in the tax holiday firm are identical and resident of the country.

In a capital market facing no imperfections such as credit
rationing, shareholders are willing to hold equity at the margin if the net-
of-tax dividends and capital gains earned by investing in equity equals
the net-of-tax return on investing the same funds in a bond. This
capital market constraint holds each period during and after the holiday period
and is written as follows:

i(1-m)Eg = (1-0¢41)D¢e41 + (L-c)[Egqq - Eel (12)
with f¢=fg for t<t* and 6 = 01 for t=t*. The dividend in each period is equal
to the nominal net-of-corporate tax cash flow of the firm, X, plus new bond
issues (used to finance capital acquired in period t) less net-of-corporate tax
interest payments:

De = X¢ + Begp - Be -1(1-ugp)Be (13)

15/ Unless capital gains are exempt from :taxation, most countries tax capital
gains on a realization blasis. The accrual tax rate is derived by
calculating the present value equivalent of capital gains taxes paid when
the asset is disposed. See Auerbach [1983] for a discussion of this.
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where ug=ug for t<t* and ug=u; for txt*. Cash flow (arising from transactions
in real goods) is equal to nominal revenues net of nominal gross
investment and corporate tax payments (the latter is the tax on revenues
net of capital cost allowances):

Xeg = L+ F[Kel(L-up) - (140) E(Key] -KetsKe) (L-ueh) + ugak’, (14)
Note that K’y is the UCC base for annual depreciation allowances.l6

With differential taxation of capital income both at the company
and personal level, there is an incentive for firms to issue securities
which bear the least tax paid by investors. If equity income bears 1little
tax relative to bonds, equity finance would be preferred and vice versa. In
the model below, only retentions and bond finance are considered.
Since dividend taxes are capitalized in share values, they have no impact on
the marginal finance decisions.l’ On the other hand, capital gains taxes
are relevant since the retention of profits increase the wvalue of shares

that are assumed to be taxed at the individual level at the rate c. Thus,

16/ The UCC base at time t, assuming no deferral of allowance, is equal to the
following:

t
K't = K'g(1-a)t + = (1-£8) (1+x)8 (K41 -Ke+6Ky) (1-a) t-8,
s=0

This equation, describing the nominal wvalue of the UCC base, is used to
compute the present value of tax depreciation allowances.

17/ The relevant personal tax rate on equity income depends on the view taken
regarding the role of dividends in a financial model. One view, due to
Auerbach [1979) is that the dividend tax is full capitalized in share
values, If the firm uses retentions as a source of finance, the relevant
tax rate is c¢. If dividends convey information to the market, the effective
personal tax rate on equity income may be a weighted average of personal
dividend and capital gains taxes (Poterba and Summers [1985]). Below, we
assume "tax capitalization" of dividend taxes so that only the capital gains
tax rate is relevant at the margin. If new equity is issued, the personal
dividend tax would directly financial decisionms.
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the effective tax on a unit of retained profit 1is ug+(l-ug)e and on
bond interest m. Since equity income is taxed less during the holiday, a
firm would favour equity finance compared to the period after the holiday.

If there were no cost to issuing different types of securities, only
one least-taxed source of finance would be used-retentions or debt. However,
securities are issued at cost so that the firms must minimize the cost of
financial funds trading off tax benefits with other attendant costs. For
example, debt may increase the cost of bankruptcy so it is unlikely that
capital would be fully debt financed. This suggests that an optimal debt
policy may exist although differing in the pre- and post-holiday periods.
Without deriving an optimal debt policy, we assume that the firm finances
itself keéping the its optimal debt-value ratio (denoted v.) constant in each
regime: pre- and post-tax holiday. Note that the firm’s value at each point of
time, denoted Vi, is the sum of the "market" value of debt and equity.13
There are thus two optimal financial policies in each period such that (yq4 <
71)-

These assumptions regarding financial policy may be used to derive
a value maximization problem for the firm. If equation (13) is substituted

into equation (12), it can be rearranged to obtain:

Ec[141(1-m) J+Be [1+1(1-upq1) ) (L-0¢41) =

(1-¢)
(1-0¢41)Xe41 + Ergl + Byl (1-8¢41) (15)
(1-c) (1-c)

18/ The financial policy of the firm is thus determined independently of the
capital stock decision. This procedure is only valid for particular
financial models. See Bartholdy, Fisher and Mintz [1987].
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Let Vi = E¢ + By (1-0¢41)/(l-c) and yp = Bp(l-6¢41)/(l-c)Ve. The
formulation of this problem requires one to interpret the "market" value of
the firm carefully. The nominal value of bonds issued by the firm from the
point of view of the equity investor must be corrected by the tax
capitalization factor (1-84¢41)/(l-c). The tax capitalization factor reflects
the following. If the firm buys back its bonds in period t+l that were issued
period t (By), the value of equity falls by (l-c)B but dividend payments
increase by (1-0¢41)Be. Thus the firm's value rises by (1-8¢41)/(1l-c) when
the firm buys back one dollar of its bonds B..

The definition of V¢ is substituted into equation (15) yielding:
Vell+Re] = (1-8¢41) X4l + Vesd (16)
(1-¢)
where Ry = yei(l-ug) + (l-v¢)i(l-m)/(l-¢), the weighted average nominal net-
of-corporate tax cost of equity and debt finance. Since tax rates and the
weights only have values that differ according to when the firm |is
operating (pre- or post-tax holiday), Ry is only of two values, Rg and Rj.
Equation (16) holds at each point of time so it is straightforward to obtain

the value maximization problem for the holiday firm that starts up at time

t=0:
tx-1
Vo = = Xe(l-00) 3 Xe(l-01) an
t=0 (1+Rp)t(1l-c) t* (1+Rp)t(1-c)
t*
with ¢1 = (14R1) .
(T+RQ) ™

Equation (17) can be further manipulated by using the definition of

the X, and dividing terms by the price index (1+x)t to yield:

«© (1-0t)(F[Kt](l-uc)-(Kt.,.]_-Kt-GKt)(l-At)
Vo =3 ft
t=0 (1-¢) (l+re)v
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with ¢y = 1 for t<t* and { for t2tg; (l+re)t = ((1+Rg)/(14x))t and

(1-01)Yt]
(1-8p)

Ag= ugB + [ugZg(l-Y¢) + 012 for t < t*

Ap= ui(B + Z1] = A for t = t* (18)

with Ze= (1-£8) (1+R¢)a/(a+Re) and Ye= [(1-a)/(14Rq)]E*-C,

The analysis of the previous section is repeated by finding the
optimal choices for capital taking into account both personal taxes and
financial policy. The user costs of capital for a firm during and at the

end of its holiday are:

Holiday Period:
Fr oo (6+T0)(1-Ap) + (14rg) (Ag-Ag.1) (19.1)
t (1-ug) (1-ug)
End of Holiday:
Fr = (54T0)(1-A) + (147rp) (A-Agw.1(1-87)/(1-80)) (19.2)
t* (I-up) (L-uy)

The post-holiday period user cost of capital is the same a; that derived
earlier for equation (7.3) except that r is replaced by rj (the cost of finance
is the weighted average cost of funds in the post-holiday period).

Expressions 19.1 and 19.2 are similar to 7.1 and 7.2 respectively
except for three adjustments. First, the cost of finance is no longer the cost
of equity finance; instead, it is now the weighted average cost of equity and
debt finance during the holiday period. Second, the present value of tax
depreciation allowance are discounted by the weighted average cost of finance
rather than the cost of equity finance (with the discount rate varying from the
holiday to post-tax holiday period). And third, the value of tax depreciation
allowances are adjusted for the change in dividend tax rates from the holiday

to post-tax holiday periods.
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Although personal taxation and debt finance complicate the analysis,
the results easily generalize. There are a few points that are worth noting.
First, when the personal tax on dividends changes at the end of the holiday
period, the div iend tax is not "lump sum" as found in the conventional
analysis. A jump in the dividend tax directly affects the user cost of
capital through depreciation deductions since they are less valuable after the
holiday is terminated. Even though we began with the tax capitalization theory
of dividend policy, we see that the dividend tax directly impacts on
investment decisions. Second, the cost of capital is also affected by shifts
in financial policy. Since debt interest deductions are less valuable during
the holiday, the cost of funds is higher to the firm compared to the post-
holiday period. This suggests that the firm investments during the holiday may

not receive as much benefit as one might believe.

IV. EMPIRICAL ANALYSIS

In this section, the user cost of capital and effective tax rates for
depreciable capital investments undertaken during and after the holiday period
are estimated for the five countries described in Section II. These
calculations are meant to be illustrative only since we lack the data needed
for a more careful measurement of the user cost of capital. In particular, no
country-specific data except for interest rates and inflatiom rates were
available. Instead, we used data that were estimated for developed countries
such as physical depreciation rates for capital. Certain developing country-
specific corporate tax parameters were also used such as statutory corporate
tax rates, dividend, tax rates and tax depreciation rates. However, no

information was available regarding such items as the average length of tax
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holidays, the weighted marginal dividend tax rate, and the distribution of
machinery or building assets that is needed to calculate the average tax
depreciation rate. Thus, the length of holidays, dividend tax rate and tax
depreciation rates were chosen based on the country’s tax code. It is also not
known to what extent governments limit the number of times that a firm can
claim a tax holiday. It is quite possible that the effective holidays may
last longer than that indicated by statute.

In our estimates below, we assume that the rate of depreciation of
buildings is 5% and machinery 15% on a declining balance basis.19 We then
convert straightline physical depreciation rates into declining balance rates
using the well known approximation formula a=2/T (T denoting the life of the
asset). As for debt-asset ratios of firms, we assume for one set of
calculations that the firm finances capital during the holiday 50% by debt and
after the holiday 75% by debt. Recent evidence20 suggests that this would be
reasonable to assume although it is clear that only country-specific
information would be helpful in this regard.

Corporate tax rates and depreciation rates are based on 1987 tax law
as reported by International Bureau of Fiscal Documentation. Tax depreciation
rates of a straightline form are converted to declining balance depreciation
rates when necessary. Depreciation is deferred wu:...l after the tax holiday for

firms operating in Céte d’Ivoire and Malaysia.

19/ For Cbéte d’'lIvoire, we assume that machinery, which generally includes
vehicles and office furniture, depreciate at a 30% rate on a declining
balance basis.

20/ See Bartholdy, Fisher and Mintz [1987] who estimate that a point increase in
the corporate tax rate in Canada is associated with a three-quarter point
increase in the debt-asset ratio.
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Table 11 presents.effective tax rates and user costs of capital for
tax holiday investments that are assumed to be fully financed by equity. Note
that personal taxes are ignored in this set of calculations.

For the five countries that are considered, effective tax rates on
capital during a tax holiday (except for the final year) are generally below
those that are faced by the firm after the holiday. This is not entirely
surprising. What is surprising, however, is that the effective tax rates on
capital during the holiday are generally high and positive in value. The
implication of this is that there is rather large tax penalty arising from
insufficient tax depreciation deductions taken after the holiday for
investments made during the holiday. This tax penalty is highest in those
countries with high inflation rates (Morocco and Bangladesh) and with tax
provisions that require capital to be quickly written off during the holiday
(Bangladesh). 1If, however, a country allows firms to defer tax depreciation
until after the holiday, capital is taxed at a lower rate or subsidized (as
indicated by negative effective tax rates). This particularly applies to Cote
d’Ivoire and to a lesser extent Malaysia.

Table II also indicates that effective tax rates imposed on firms at
the end of the tax holiday are particularly high. At this point, the firms are
investing in new capital just before the end of the tax holiday but income
earned is fully taxed after the holiday is terminated. Even 1ﬁ those countries
that allow depreciation to be deferred, the firm does not get much benefit from
this provision in the final year of the holiday since the allowances cannot be
carried forward at a rate of interest. These extraordinarily high effective
tax rates severely affect investment. In fact, the firm is selling off capital
stock before the holiday is terminated and increases its capital stock after

the holiday is completed.
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Effsctive Tz Rate o/

Bangiadesh (tes?) Cite d'Ivoire (ten7) Malaysia (sem?) Zone 3 Morecco (tes10) Zoas 4 Thailsnd (te=5)
)

Buildings Muchinery Buildings Machinery Buildings Machinery Buitdings Machinery Buildinge Mechinery Buildisgs  Mechinery

During Holiday

A0 18.7% .3 -1.1% -909.08 -1.9% -44.18 .08 26.08 1.48 0.08 0.48% 0.4%

A=3 20.9% 22.4% 1.5% 610.4% -2.7% -76.3% 28.3% 2.2 2.58 2.18 0.7% 1.08

v =8 44.88 43.5% 1.08 325.08 =-3.48 -119.9% 28.7% 29.08 3.08 3.7%

A=8 2.78 31.7% [ X ] .98
End of Holidey .18 3.08 58.08 61.6% 61.58 51.18% 50.18 n.28 3.9 75.78% 41.9% 51.78
Post Molidey 44.08 48.7% 45.2% .95 8.9 8.4% 53.08 54.38 53.08 54.98 .08 32.98

Uner Costs of Canital 2/
Sengisdesh (tes7) Clte 4'Ivoi Cow’ laysl Sou10; Thailand
¢ volre (teeT) teisysia (Vee?) s Morocen ( ) . i (te=5)
Buildings Machinery Buildings Machinery ildings Mechinery Suildings Machinery Buildings Machinery Suildings Machinery

During Hollday

‘=0 .5 18.2% 10.1% 20.58 18.08 20.e8 16.58 28.7% 19.48 28.48 n.o 31.2%

t4=) [ R 18.9% 10.1% 29.08 12.98 19.08 1.8 38.08 13.08 20.58 2.2 31.3%

s=b 10.4% 20.3% 10.1% 27.7% 12.98 18.78 16.78 28.08 13.08 28.08

(XN ] 16.88 n.28 13.98 24.18
End of Holiday 20.28 57.7% 10.9% 43.58 2.8 31.0% .5 41.1%8 28.08 “.15 2.7 48.48
Sost Holidey 20.4% .08 14.58 28.08 17.98% 23.98 2.7% 29.29 =.7 23.2% 29.08 N.2%
Noninsl Interests Rate 14.08 9.9% 12.2% 15.08 18.68%
Infistion Rate 11.08% 4.78% 4.1% 7.5 2.58%

Estinnded L '-6- * the inad net-of. return . user cost ] oguel F,
3/ Esviemte .::.;m(" ’n"‘?e"("“"_‘("’ is he marginal grose-of-ter and ¢ ie —tax rate of on copitel. The of capitatl is to F', the

8/ Effechive tax rato is highly negetive.

-ss-
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These results can be quite sensitive to the degree to which firms
finance capital by equity. In Table III, we allow for debt finance using the
debt-asset ratios referred ton earlier. In the case of Thailand, we also
incorporate the exemption of dividends at the personal level during the tax
holiday. Since the same exemption is not given to foreign investors, we
effectively assume for these calculations that cost of equity finance for the
firm is affected by personal taxes imposed on domestic investors.2l Otherwise,
domestic personal taxes could be ignored since they only affect the ownership
of domestic assets rather than investment decisions of firms.

Since nominal interest costs are deductible from the corporate tax
base, it is not surprising to find the user costs of capital and effective tax
rates are much lower in Table III compared to Table II in the post-holiday
period for all countries. It is well known that interest deductions can be
quite generous to the firm since the deductibility of nominal interest payments
allows the firm to writeoff part of the real value of the debt’s principal. Of
more interest, the incorporation of debt finance in the measures affects the
relative ranking of tax rates during and after the firm’s holiday. Since
interest deductions are beneficial only after the holiday period, the effective
tax rate may be higher during and at the end of the holiday than in the post-
holiday period. As seen in Table III, effective tax rates on capital during
the holiday are higher than those after the holiday for Morocco structure (Zone
I11) and Bangladesh. End of holiday investments also bear a high tax penalty

for the same reasons cited earlier when Table II was discussed.

21/ In an open economy, equity financing may be available from the international
market. If so, personal taxes imposed on domestic savers may only affect
savings rather than the cost of finance faced by the firm that is determined
exogenously in the international market.
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(Osbs Finsnce Case)

Effective Tox Rate
Bangladeah (Son7) Chte d'Ivoire (tea]) Malaysis (bem Morecco (temiD) Thailand (teeB}
aysia (ses?) 3 (§ ) .
Suildings Mechinery Buildings Machinery Buildings Machinery Suildings Muchinery Buildings Mechinery Buildinge Mochinery

During Hol iday :

t=0 20.08 13.08 -1.7% -532.0% -2.1% -48.9% 8.9% .08 2.7% 1.4% 0.58 0.48

=3 51.08 ».m -2.2% ~269.4% -3.08 -81.58 T.48 9.08 4.08 3.9 .98 1.18

‘=8 .08 61.0% -2.08 -212.68% -~3.7% -124.08 8.08 11.08 .08 5.08 1.38 2.1%

(X X ] 00.98 o7.08 ~3.4% ~169.8% ~5.18 -312.98 11.08 16.38 10.78 13.08 2.8 5.3
End of Holidey 90.58 .48 53.4% 58.48% 45.08 46.08 58.5% 72.08 63.48 78.2% $0.58 2.4
Post Holiday 238.1% 301.08 -13.08 -34.78 -17.2% -114.08 -20.30 ~7.58 -20.38 ~7.08 4.08 2.8

Slser Conte of Casitel o/
Senglodesh (ten?) Cite d'Ivaire (tea?) Haleysie (Ves?) Moracce (e=10) Thailand (voeb)
Zone 8 Zone 4
Suildings Machinery Buildings Machinery Buildings Mechinery Duildings Mechinery Buildings Machinery Suildings  Mechimery

Ouring Holiday

(XX ] 7.8 16.9% 9.1% 29.08 1. 19.08 12.2% 2.4 11.98 21.88 19.38 29.38

(X ] 8.98 17.68 198 .58 11.7% 0.598 12.38 2.9 12.18% .08 19.48 29.48

ans . 1929 $.18% 6.9 11.7% 10.18% 12.48 22.08 12.28 22.48 19.48 29.08

t=8 18.48 7.8 9.1% 24.08 11.08 wn 12.7% 23.18% 12.08 22.08 19.08 30.08
End of Molidey .18 58.2% 18,18 41.38 19.7% 28.1% BN 41.08 2%.08 46.78 8.7% 55.48

Poes Heliday 3.2% 1.8 .18 3.8 11.48 15.585 10.88 22.08 10.08 22.08 0.9 20.08

-Lga
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V. CONCLUSIONS

The tax holiday provisions for long term investment are not as
generous to the firm as one might initially conclude. Even if the firm is
fully exempt during the holiday, its investment decision may be significantly
affected by taxation during the holiday. As argued earlier, a firm that must
write off tax depreciation allowances during the holiday may face a relatively
high effective tax rate since the allowances that remain after the holiday may
be inadequate relative to the income-generating capacity of the asset.
Although effective tax rates during the tax holiday are generally lower than
those imposed aftex the tax holiday, the holiday effective tax rates are far
different from zero. Only when the firm is allowed to defer depreciation until
after the holiday do effective tax rates become low or negative. In some
cases, when deferral is allowed, the effective subsidy is so large that perhaps
authorities would be taken aback by the generosity of the tax holiday.

A corporate tax holiday may also be geherous to firms that use non-
depreciable factors of production such as land and inventories since these
investments are generally tax exempt (except for the last period of the
holiday). The holiday may be generous as well to labor if such labor is
compensated by profit distributions that may be exempt at the individual level.
Moreover, the holiday provides tax planning opportunities for investors that
may try to shift taxable income earned by associated companies into the tax
holiday firm.

If the object is to encourage investment in structures and other
durable capital, the tax holiday seems to be a very poor tax incentive at least
relative to other potential tax incentives. Long term investment would be
encouraged with accelerated depreciation or an investment tax credit that could

lead to zero or negative effective tax rates. The loss in tax revenue would be
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significantly lower for these other tax incentives since, unlike the tax
holiday, taxes remain on other assets used by the firm. In fact, an investment
tax credit or an investment allowance that applies to capital expenditures can
induce the same amount of new long term investment but at less revenue cost
compared to a tax holiday since the tax holiday allows firms to earn rents
without paying taxes. This issue, however, goes beyond the scope of this
paper.

As a final point, there are a few technical issues that should be
briefly mentioned. The first is the impact of tax holidays on foreign
investment which may taxed by both the capital-importing and capital-exporting
countries. Although the theory developed in this paper could be easily
generalizéd for this case, an empirical application would require measuring the
the cost of funds for a foreign company. The second issue is with respect to
imperfections in capital markets. The theory is based on households earning
the same net-of-tax rates of return on assets in perfect markets. If investors
are constrained in borrowing funds to finance equity investments, the standard
capital market equilibrium does not apply. This is a general issue that is
relevant to the current effective tax rate literature as applied to LDCs. The
third issue is with respect to "recapture" rules that apply to the sale of
assets by corporations. The theory in this paper assumes that the sale of an
asset by a firm reduces the base used to calculate depreciation writeoffs.
However, the treatment of depreciation in most tax systems is not symmetrical
with regard to the sale and purchase of assets. If the firm sells an asset a
"balancing charge" is imposed that may require the inclusion of the sale value
of the asset (net of unclaimed tax depreciation) in the income of the

corporation which is far less generous than writing down the undepreciated



-40-

capital base. Since a tax holiday firm 1s expected to spin off its capital
particularly at the end of the holiday, a more carefully worked out theory
would include "balancing charges". However, this suggests that the effective
tax rates estimated in this paper are, if anything, underestimated if

"recapture"” rules were modelled correctly.
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