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Abstract

The paper shows that a corporate tax policy which is thought to be neutrd may have sgnificant
incentive effects. Thisresult is established in amodd with tax advantage to debt and expectations about
aforthcoming tax reform. Investment spurt effects are established and compared to those of a firm with
equity finance. A tax-cut cum base-broadening tax reform which leaves the long-run investment
incentives of an dl-equity firm unaffected is shown to cause a subgtantia short run investment hike. The
findings are illugtrated by numerica smulations indicating the magnitudes of the spurt effects.
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| Introduction

The extengve literature on corporate taxation, starting with Stiglitz (1973), King (1974), Sandmo
(1974) and culminating in Sinn (1987) has established conditions when the corporate tax is neutrd, in
the sense that no tax fdls on the return of the margina investment project. Most of these results,
however, are confined to and only informative about the long-run steady State interaction between tax
sructure and accumulation. The main point of the current paper is to clam that the corporation tax,
which has been thought to be neutrd, may be highly distorting. Such effects may arise in conditions of
unstable fisca policy. The corporation tax has often been viewed as a useful instrument both for short
run adjustments to generate revenue and for meeting public targets on redigtribution of income. Such
changes typicaly do not come as a surprise, but are more or less anticipated. To State the argument
briefly: when corporations have good reasons to anticipate changes in future tax policy, incentives may
be created to revaue the existing investment programs. The same conclusion was obtained a long time
ago by Sandmo (1979), but for a cash flow corporation tax. For an income tax, this result has
previously been obtained by Auerbach (1989) and others. *

Some time ago, Auerbach and Hines (1988) observed that the tax trestment of new investment in the
US was dtered in no less than 16 years over the period 1953-1985, providing the judtification for an
andyss of anticipatory effects of taxation. Revisons in tax policy have not become less frequent since
then. Policy changes may, however, have a rather different profile. In the 1980's and 1990's, most

western economies went through comprehensive tax reforms. Againg that background, Alvarez,

Kanniainen and Sodersten (1998; AKS heredfter) introduced a complementary approach which is
appropriate for exploring the effects of dramatic turning points in policy stance, proposed to be of a
once-and-for-all type. AKS proved the existence of investment spurts, as they cdled the dramaticdly
re-assessed incentives to revise investment programs, associated with anticipated tax reform with noise
about both magnitude and timing. AKS traced the reasons for such a policy uncertainty to the nature of
the political and parliamentary processes with long-lasting committee work and public debate attracting
ecaaed activity of lobby groups in society. Timing uncertainty was shown to reinforce the spurt effect
resulting from uncertain expectations about the magnitude of future tax cuts or base broadening,

representing the two typica policy instruments subject to uncertainty.

This paper contributes to the literature on investment spurts in severd respects. The AKS work was
based on the amplifying assumption of an dl equity firm. However, a tax advantage to debt financing
continues to be the typica digtortion of the corporation tax system in most OECD countries in that
equity financing is mogt often subject to double taxation, which is only partidly mitigated. The current
paper establishes and compares the magnitudes of the spurt effectsin a modd (i) with equity finance,
(i) with atax advantage to debt. The precise dynamic investment path of afirm anticipating atax reform
is derived and numerical Smulations presented to illustrate the findings?

' An early concern about problems caused by anticipated tax policies was expressed by King (1974) and also
advanced by him later, King (1985), claiming that during the transitional period between the announcement and the
implementation of areform there were significant changesin investment expendituresin the U.K. That tax reforms
can be destabilizing was subsequently documented by Auerbach and Hines (1988), and by Auerbach and Hassett
(1992). Robson (1989) argued that the traditional (Ilong-run) measures of the cost of capital may significantly
underestimate the extent to which investment incentives are affected by anticipated changesin the tax rates.

2 Kanniainen and Sodersten (1995b) studied incentive effects of an anticipated tax reform with debt finance but did
not derive the precise dynamic investment path of the firm.
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The tax incentives for the corporation to issue debt instead of equity are not limited to finance capitd
accumulation, however. There are incentives to be engaged in tax-arbitrage to borrow and to pay more
dividends® In such a situation, some mechanism is required to control excessive corporate borrowing.*
We have suggested earlier (Kanniainen and Sodersten (19953, 1995b), KSa and KSb heresfter) that
such mechaniams are typicaly created by civil laws which provide indirect bresks to borrowing by
congtraining corporate dividends. We refer to the uniform and separate reporting conventions in
effect in most OECD- countries.

To andyze the interaction of expected changes in tax policy and investment dynamics with and without
access to borrowing, we introduce a modd which has more economic structure than that employed in
the earlier work by AKS. We address the following questions:

(i) What are the determinants of investment spurts crested by sure anticipations of a tax reform with
adjustments both in tax rate and tax base?

(i) How are invesment spurts affected if one dlows not only for equity finance, but dso for a tax
advantage to corporate debt? We compare the short and long-run implications of equity and debt
finance, under the two reporting conventions mentioned above.

(i) In light of the results, in what way should one evduate the standard recipes for diminating tax
digtortions, i.e. deduction of economic depreciation and the cost of funds, and what is the relationship
between the spurt effects and the well-known Johansson-Samuel son rule for neutrd taxation?

Our andyss suggests that due to forward-looking behavior, tax reforms may easly lead to short-run
incentive effects even in the presence of otherwise neutrd taxation. Our results on the spurt effects
under access to debt financing seem to chadlenge an influentid view (originating by Stiglitz (1973)) on
tax neutradity under debt financing. A notable additiond result is the finding that a tax-cut cum base-
broadening tax reform, designed to leave the long-run cost of capitd of the dl-equity firm unchanged,
will result in a short-run investment spurt.

Il Tax Policy and Tax Reforms. How Do Expectations Arise?

It has been typicd of recent tax reforms in the OECD countries that prolonged committee work, public
debates and the democratic, parliamentary processes have largdly anticipated both the direction and the
principles of the forthcoming reforms. In the 1980s, both the UK and US governments proposed
comprehengve tax reform packages that included significant changes in the taxation of corporate
income. The 1984 Spring Budget in the UK and the November 1984 proposa by the US Treasury
subsequently led to far-reaching tax reforms. The intengive debate following the first Treasury plan led
to a modified plan for the celebrated tax reform in 1986 in the US. The UK and US reforms had
substantia internationa spillovers throughout the OECD economies, creeting pressures to cut (and
harmonize) tax rates and to introduce the principle of "leveing the playing fidd" by broadening tax

% Cf. Boadway and Bruce (1979).
“ The need for such constraints has been established earlier by King (1974), Boadway and Bruce (1979), Mayer
(1986), Sinn (1987).
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bases. In this spirit, dl the Nordic countries, for example, initiated intensve preparations for highly
ambitious tax reforms in the following years. Denmark introduced her reform as early as 1987 and the
year before, Sweden set up a parliamentary committee to reform corporate taxation. Even though the
basic committee work did not become available until June 1989 and the new rules were not operative
until 1991, the generd lines of the reform were publicly known dmost four yearsin advance! It is often
the case that the Nordic countries are linked together in their socid policies. The Norwegian reform of
1992 was clamed to be the most revolutionary in the nation's hitory; its genera direction was dso
well-understood a long time before implementation. The same holds for the Finnish tax reform which
was introduced in severd phases culminating in the comprehensive reform of taxation of corporate and
capitd income as from the beginning of 1993. Thus, in recent decades there are severa examples
where the nature of the forthcoming tax reform was known in advance. The current paper explores
andyticdly theimplications of anticipated tax reform plansin terms of investment spurt effects.

11 Assumptions of the M odel
We introduce the following assumptions:

A.1 Tax Structure. We let t,,tc and t4 be the tax rates on debt interest, capital gains and corporate
dividends, respectively. At the corporate level, profits will be taxed a rates t, and t, prior to and after
the tax reform. We assume a tax advantage to debt over equity, measured by the difference between
the total tax rates on retained profits and on debt interest, [t +t (1-t)]-t, > 0. In line with typicad OECD
tax systems (cf. Sinn (1987)), we dso assume t, > t. . Moreover, corporations are alowed to
accumulate tax debt, i.e. the rate of fiscd depreciation (g) may exceed the rate of economic
depreciation d),g3 d. We define g = (1-tg)/(1-t;) as the degree of tax discriminaion between
digtributed and undistributed profits. The capitd market opportunity cost of shareholders, r = i(1-
tp)/(1-to), withi denoting the market interest rate, then gives the relevant discount rate for the firm. Our
assumptionsimply that (1-t)i <r <i.

A.2 Tax Reform. We condder a tax reform which is expected to be of the "rate cut cum base
broadening variety”, t1 > t,, oh > @

A.3 Investment Financing. We consder both an al-equity firm and a corporation which has a given
initid equity, but isassumed to be free to issue debt (L, = dBy/dt) in the open market at the market rate
I

A.4 Technology and Adjustment Costs. Capitd, K, is assumed to be accumulated at the grossrate |
with unit price q while labor, N, is rented for w, the wage rate. Output is sold at price p per unit of
output and the firm is assumed to be a price-taker in dl markets. The firm faces internd costs, c(l),
when capita is adjusted. Hence, it is the price of current output which provides the relevant opportunity
[cost in the face of the output losses involved. For the cost of adjustment, it will be assumed] that c(l)
is monotonicaly incressing and grictly convex in |, ¢(I) > 0, ¢'(l) > @. As to the technology, we

®We plan to work with the widely accepted idea of internal adjustment costs arising from the use of productive
factorsin planning and installing new capital, machine set-up costs, overtime costs, and the like. Thisview was
originally formalised by Lucas (1967) and adopted by Treadway (1969). For further extensions, see Nickel (1978).
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assume (i) that the production function F(K,N) is linearly homogenousin K and N, and (i) that F is
concave with F > 0, Ry > 0, Fuy < 0, Fkk < 0 and RuwFyk-Fkn = 0. Choosing the variable input
optimaly at each point in time provides a short-run profit function. Constant returns means thet it can be
written as fG(W/p)K = maxy {pF(K,N)-wN}. Wdl-known as it is, the marginal revenue product
pG(w/p) is independent of the accumulated capitd attributable to congtant returns, and only depends on
the real wage rate with 1G/f(w/p) < 0.

We assume throughout that the revenue produced by each capitd vintage exceeds the borrowing cost
and the cost of depreciation, pG(w/p) -g(i+g) > 0. This requirement is tantamount to assuming thet the
firm pays posgitive taxes from its investment projects.

A.5 Cash Flow. The equdity between use of corporate funds and sources of funds requires

Q) D+ql° (1-t)[pGwW/p)K - iB - pc(l)] +tgC + L

where D = cash dividends per unit of time and where C = tax accounting vaue of the firm's capita
stock. The digtinction between the tax accounting vaue of capitd, C, and the redl capitd, K, is essentia
when fisca depreciation and economic depreciation do not coincide. Therate of investment, |, and the
rate of borrowing, L, are taken to be the controls and the states are subject to the motions dK/dt = I-
dK, dC/dt = gl-gC, dB/dt = L. By equation (1) adjustment costs reduce the firm’s tax base, thet is,
they are written off immediately. This reflects the assumption that adjustment codts take the form of
disturbances to the firm's production activities. The economic implications of this assumption will be
brought up again when discussing spurt effectsin section 1X.

A.6 Constraining Dividends. It makes a subgtantid difference both for the short-run and the long-
run implications of tax palicy, what types of mechaniams are operative in congraining the firm's dividend
and borrowing policies. The need to introduce some mechanism to prevent infinite borrowing by
corporations in Stuations where the tax system provides incentives for issuing debt has been recognized
long ago. KS (1995a) sought such condraints in company laws where such borrowing breaks can
indeed be found.® The question amounts to establishing the rights to reward the shareholders by
digtributions from corporate earnings. In a mgority of the OECD countries (outsde the Anglo-Saxon
world) firms are not dlowed to violate the gtrict principle of uniform reporting. This means that the tax
baance sheet of the firm drawn up for the fiscd authorities must coincide with the commercid baance
sheet drawn up for the shareholders. Along with the requirement to pay dividends out of after-tax book
income, the effect of thisisto limit the maximum amount of dividends payable as taxable income (net of
taxes). In the Anglo-Saxon world, and in some other countries, firms are dlowed to submit two distinct
balance sheets, one for the tax authorities and one for the shareholders. Shareholders have access to

® The social motivation for such conventions arises from the need to prevent bad business habits, erosion of the
corporate equity base or the desire to limit fooling of uninformed lenders in situations where the set of feasible
contracts is limited by adverse selection ex ante or where the enforcement of these contracts may be threatened by
moral hazard ex post. Hence, the mere existence of these constraints has undeniable legitimacy. The institutional
details may differ in different countries, cf. Cummins, Harris and Hassett (1994) which also includes detailed
information on several OECD economies.
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dividends that have not been fully reported as taxable income by the corporation. We denote this
convention separate reporting (cf. Sinn (1987)).

With uniform reporting, company law requires that dividends must not exceed after-tax book profits

2 D" £ (1-t)[pGW/p)K-iB-pc(1)-¢Cl.

As to the aternative convention, separate reporting, details may differ between different countries. In
Sinn's (1987) interpretation, the firm faces the constraint

3) DX £[1- t([pG(w / p)K -iB- pc(1)- daK],

which means that dividends are prevented from exceeding after-tax economic profits.

Using (1) condraint (2) trandates into a congtraint on corporate borrowing per unit of time:

@) L% £ql- oC,

while congtraint (4) requires that

(5) L= £l - o+ t{loc- dok]].

This difference in the scope for borrowing accounts for the difference in investment behavior between

firms subject to uniform and separate reporting requirements which we will demondrate in the
following section.

IV Optimal Behavior

To examine the firm's optima accumulation prior to and after an expected tax reform, we proceed in
two steps. In the first step we derive the vauation of corporate shares in the absence of any expectation
of tax reform. This is a cumbersome part of the andyss, the details of which are explained in AKS.
Fortunately, it is associated with a substantial payoff: once completed, it is easy to find the optimal
investment rule using techniques of standard tatic optimization instead of dynamic ones.

Under any future investment program, the stock market vaue of the shares of an all equity firm can be
written as

6 VE(K(),C(t) =



hl- tgqubw/ pl <0

d+r

+%C(t)+Ze"(s")q[YSE|(s)- (1- t)pc(l(s))]ds
with
(M Y&= Zt¥ [bl tngbw/ plet> ¥ + t et tg]e’bs'tgds- q.

The different terms of equation (6) al have clear economic interpretations. Each unit of capital givesrise
to amargind revenue product of pG (w/p), which declines over time at rate d. Thefirgt term of (6) is
therefore the after-tax present value of al future margind revenue products, derived from the firm's
current capital stock, K(t). The second term of (6) is the present vaue of the tax savings from the
future depreciation alowances that may be taken at the declining balance rate g on the current tax
accounting vadue of the firm, C(t). The third term, findly, isthe present vaue of the cash flows (including
the after-tax adjustment costs) from the firm’s future investment program, where Y = stands for the
after-tax net present vaue of the cash flows from each new unit of capital good. The third term,
therefore, captures the excess profits earned by the firm on itsintramargind capitd because of its
convex adjusment cost technology.

Theindght provided by (6), is that the market vaue of the shares of afirm under constant returnsto
scale can be decomposed into two parts, one (to be denoted as V °- Dtg below), capturing the
present value of future cash flows from the firm's current capital stock and current accounting value,
and the other, the present value of cash flows deriving from future new investment. Importantly, this

insght carries over to the case where debt is used as a source of funds. In generad, we may write the
market vaue of the firm's shares as

(8) v"btg :VOLD‘jbtg +Ze’ s ‘gq[Yglbsg - (1- tbsghpcl bsg]ds, j=EURSR

t

where E denotes an dl equity firm, and UR and SR afirm with debt under uniform and separ ate
reporting, respectively. The expression for Y, differs depending on the mode of finance.

With uniform reporting, we derive
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YtUR = Z¥[b1- tngbW/ pgedbs_tg +tg:|egbs' q_ ib]__ tgqegbs'tg } gqeng—tg erbs— Qs+ q-q
= bl' tgz¥[prW/ pgedbs—tg - iqeghs’tg - gqeghs—tg:krbs-tgds

where we have made use of aresult from KS (1995b), namely that atax advantage to debt (A.1) isa
aufficient condition for congraint (4) to bind al the way adong the adjustment peth. The first term under
the integrd in thefirg row of (9) isthe after-tax margina return to a unit of investment, while the second
term is the tax savings from fisca depreciation. The third and forth terms capture the debt service from
each unit of investment, that is, after-tax interest payments and debt amortization. Under uniform
reporting, each new unit of investment is debt financed, and the new debt is the first term outside the
integral. Thelast term in the first row is the acquisition cost of the capita good.

Separate reporting yields (again assuming the firm's borrowing congtraint (equation (5) to bind)

(10)
v, 7= 3l 1)pa s p)er ) g - i1 )l 4(a- e - 2+9)

- (e - (1- 1) (et - ded(st)))]er(s-r)dSJ,q_ q

The difference between Y= and Y ™ (cf. the third and forth terms under the integrdl), reflects the
more extensve possibilities for borrowing under separate reporting. Evaluating (10) gives

® wur_ (L-t -d), . N
(11) YFR-v: :%g-l(l-t)gq>o.

Since we assume that r- i1- tg> 0 (a tax advantage to debt) and g>d (acceerated

depreciation), (11) means that the present discounted vaue of cash flows from each unit of investment
will be higher under separate reporting than uniform reporting. We dso find that

g-i(l-t)y

12 YR-YE =
(12) t t (g+r)

q>0,

implying thet

(13) YR>SYR>YE,
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The difference between Y Fand Y ® therefore reflects the gain from leverage, while the difference
between Y X and YR is due to the more extensve possiilities for borrowing under separate

reporting.

It isthe virtue of condtant returnsto scale, that it is particularly easy to find the optima investment after
the task of deriving (8) has been successfully completed. We smply set V/TI(s) =0, s2 t, in (8) to
obtain the first-order condition

(14) vi=h- tlpclld)) foral s3 tandj=E UR,SR

and solve for the optimal rate of investment. Since Y| is condant, invesment is finite, congtant and
unrelated to the current stock of capitdl; the optimal investment policy is hence of the open-loop type.
Moreover, from (13) we find that a firm subject to separate reporting will invest more than a firm
following the uniform reporting requirement; ceteris paribus, both firms invest more than an dl-equity
firm.

V Optimal Pre-Reform Behavior

When the firm expects a tax reform, say a cut in the corporate tax rate from t;to t, (t;> ty), a the
future date t* (t<t*), the optimization problem is more complicated. As before, we start by consdering
the market vaue of the al-equity firm

(15)

VtEt* btg — bl- tlgggcf)wl pg K(t) +% C(t) +bt1 _ tzgq %ge bd+rgbt*_ th(t) ) %e_bgﬂgbt*_tgc(t)

+2 e "=V YEI(9)- (L- tbsg) pe(i(s))]ds

t

The firgt three terms of (15) capture the present vaue of the after-tax cash flows that derive from the
firm's exigting capital stock, K(t), and existing tax accounting vaue, C(t). The firg two of these terms
determine the present vaue of cash flows from K(t) and C(t) in case the prereform tax rate
t; would prevail forever (see equation (6) above). The third term is the increase in this vaue due to the
taxes saved by the firm as the corporate tax rate is cut fromt;to t,a time t*. The integrd in the
second row provides the current value of the future investment program, part of which is known to be
accomplished during the prevalling regime in [t, t*], while the subsequent program is known to be
undertaken in the pogt-reform regime [t*, ¥ ]. After the tax cut, that isfor s t*, Y Fis defined as in
(7)ywitht =t,, wheras for s<t*

(16) vEN=YE, +sd.



In equation (16) we have expressed the pre-reform Y & as the sum of two parts; the firg is the after-
tax net present value of the cash flows from anew unit of capita good in the absence of expectations of
tax reform. Thisis denoted as YtE:tland isgiven by equation (7) with t = t;. The second part, SEDSQ ,
s<t*, isthe present vaue of tax savings per unit of new investment:

sEbsg =[x, - tzgz:[pGe' s e gbv'Sq]e' v-dey

:btl- tzg PG laslfed G lgerhe-sff
d+r g+r

(17)

Asin previous section, expression ( 15) may be generdized to

(18) Vi, btg = VtStL*D‘jbtg + z o tgq[vglbsg - (1- tbsgh pcl bs{]]ds, j=E,UR,SR
where
(19) vidd=vL, +slq.

The expressions for Ytj=t1 are given by (9) and (10) above and we derive

SJR(S) = (t -t 2)5 nge-d(v— s) _ gqe-g (v-9) _ iqe—g(v- s) EF.r(V.S)dV
(20)

s

+r -S +. - +r -S\
=(t,-t,)8 PG gwntrs . 9H (o me F

—

& +r g+r U

for uniform reporting. We find that the spurt effect S' (s) , ] = E, UR, is podgtive, provided that
g% d and given that the firm pays pogtive taxes on its investment projects, podtive taxes, in turn,
requiresthat pG > i + ggq for adebt financed firm, and pG >gq for an dl-equity firm. Moreover, the

spurt effect of an dl-equity firm turns out to be greater in magnitude than that of an UR-firm. Thereisan
intuitive reason for this: the difference is given precisay by the present vadue of interest payments and
results from the fact that the reduction of the tax rate reduces the future vaue of interest payments.

For separate reporting we get:
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(21)

SR (S) = (t -t 2)6 nge d(v-s) _ gge® (v-s) _ iqe-g(v- 9 EF (- S)gy

¥

Qige™ 7 e (1 1) (-t (- ) (e e e T

¥
Y

+Q (t,- tz)(ge'g(v's) - de S))e' )y

Due to the complexity of this expression, it is difficuilt to determine andlytically the sign of S™ ().
However, our numerica examplesin section VI and extensve experimentation with dternative
parameter assumptions support the assumption of a positive spurt effect for the SR-firm as well.

VI Investment Spurtsand the Cost of Capital

Our results above demondrate clearly that expectations of future tax reform interact with the vauation
of capitd and consequently with the optima investment behavior in the short run. Although the vauation
expresson (18) israther involved, it is most helpful to naotice that the current investment 1(s) only enters
one term. Therefore, one can see directly that to follow the optima pre-reform investment policy, the
firm has to choose the path satisfying

(22) I(s) = arg maxs [ Y &e 1(5)-(1-t 1)pC(1(9))], s<t,

We find it illuminating to utilize equation (19) and decompaose equation (22) into two sets of incentives,
one generated by the current tax ratet; and the other generated by the anticipated reduction in the tax
raets-t,,

(23 ) = [eqIY/., + igsq]

where S Usg , which is given by egs. (17), (20) and (21) above, captures what we have denoted as the
spurt effect.
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An dternative way to characterize the firm's response to an expected future tax cut is to derive the cost
of capitd. Inserting 1* =dK * as the steady-dtate relation, equation (14) can be used to derive the
long-run gross cost of capital. In the absence of any expectation of tax reform, it readswith t =t, as

* et M th-d
(29 rE/qsz/qu-hd+rgchKEhJ:d+l_rtF1_ g+rgk

for the dl-equity firm’ and

(25) For/Q :bp/qgeG- bd+rgc'CdKLth :d+iﬁl_ Ftp- tcéﬁg- dM

1-t, Nlg+r
for the UR-firm and
(26) i/ a=Dp/ offG- bd+rgchK;th :dﬂﬁl' tﬁg;?M

for the SR-firm. We note that r o /Mt > 0,9r ,x / Tt =0and fir i, / Tt <0. As is well-known, the
corporate tax raises the long-run cost of capita for the al-equity firm when the cost of equity funds is
not deductible. For the SR-firm, the combination of interest deductibility and accelerated depreciation
(g >d ) makesthe long-run cost of capital a negative function of the corporate tax rate (thisis known

as the “taxation paradox” ). For the UR-firm, the long-run cost of capita is immune to changes in the
tax rate since the binding dividend congtraint turns the corporate tax into a semi cash-flow tax 2 In dl
caes, the longrun cost of cepitd is a negative function of the rate of fiscd

depreciation, Tr ; / g <0," j.
With an expected future cut in the tax rate, we get the short-run costs of capitd as
(27) 501 =Dp/ clpe- Do+ et Jefl] =r ;- la+ st j=EUR SR

where S Utg >0 is defined by equations (17), (20) and (21) above. The expectation of a future tax cut

therefore creates a negative wedge between the short-run (pre-reform) cost of capital and the long-run
(pre-reform) cost of capitd. It is interesting to note that these effects occur despite the fact that with
uniform reporting, the long-run investment incentive is unrelated to the seize of the corporate tax rate,
and with separate reporting, the long-run cost of capita is a negative function of the corporate tax rate.

2
g+r
1-—tlbd+ rg.

® See Sinn (1987) for an explanation of the taxation paradox and Kanniainen and Sodersten (1995a) for further
discussion of long-run tax effects under uniform reporting.

" For later use, note that the cost of capital for the all-equity firm also can be written as
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VII  Spurt Effects Arisng from Future Tax Base Adjusment and Tax-Cut cum Base-
broadening Tax Reform

We next turn to the case where the firm anticipates a cut in the rate of fiscal depreciation from g to @
a the future date t*. With declining balance fiscd depreciation, the new rate @ is applied both to new
investment and to the firm's remaining tax accounting value® at time t*. We first present an anayss of
anticipation effectswith g > @, assuming that the tax rate t is left unchanged. We then proceed to
examine a tax-cut-cum-base-broadening tax reform, where both the tax rate and the rate of
depreciation is expected to change. Throughout this section we ignore the SR-case because of its
complexity.

Attimet < t*, that is before the change in g, the vaue of the firm's sharesis given by

(28) VL, btg = vtSfP'jbtg + Z o ‘gq[YSijsg - (1- tbsghpcl bsg]ds, j =EUR,

t

After the cut in the rate of fiscal depreciation, that isfor s3 t*, Y is defined asin (7) and (9) with g=
&, Wheress for s< t*

(29) vidd=v), +sld.

In equation (29) we have expressed the pre-reform Y ! asthe sum of two parts; thefirdt is the after-tax
net present vaue of the cash flows from anew unit of capital good in the absence of expectations of tax
reform. Thisis denoted as Yé:glend is given by equations (7) and (9) with g= g . The second part,
Sjnsg , S<t*, isthe present value of tax savings per unit of new investment:

E tbg1' 0, b +rgbt*-sg
30 . = - %
< S FM g, + rg 9, * rg%qe <

for the dl equity firm, while for the firm using debt and adhering to uniform reporting, we derive

(31) SR =- ibl- tg e ol g

Hence, the expectation of a future cut in the rate of fiscal depreciation (g, < g,), results in a negative
spurt effect for both modes of finance. However, when debt is used by the firm, and the firm's

° In Anglo-Saxon public finance jargon, we assume that there is no grand-fathering. Conversely, grand-fathering
would mean that investments already put in place when the tax reform isimplemented would continue to be written
off at the old, pre-reform, rate of depreciation.
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borrowing is congrained by uniform reporting, the existence of a spurt effect is contingent upon a non-
harmonized persond taxation of interest and capital gains, thetis t, * t..

We demondtrated in the previous section that a future cut in the corporate tax rate creates incentives for
an investment spurt, and we conclude from equations (30) and (31) above that this destabilizing effect is
reduced under s multaneous base broadening measures. As to the net effects, the outcome depends on
the precise nature of the tax reform.

Using the same technique as above, we derive the spurt effect at time s<t* when the tax rateis cut and
therate of depreciation reduced (fromt;to t, andfromg,to @) at datet*:

Eht_he PG barle-s) B 6O 20 B delbe-s
(32) Sg'tbsg = btl tzg d+r e Mgl " r g+ que ,
= pG (d+)(t-9) él(gl+i) t (gg'H)U -(G+1)(t- 9
33 = - A ) .
(33) S:x t- d+re g g, +r g, +r u

While the present vaue of tax savings from depreciaion alowances will fal clearly (the last bracketed
term of (32) and (33) including the preceding sgn is negdtive), the present value of after-tax gross
returns (firgt term) will rise. The net impact on the present vaue of tax payments, as captured by the
spurt effect S, (), j = E,URis therefore, as expected, ambiguous.

To determine the direction of the spurt effect we, therefore, need to make further assumptions about the
precise nature of the tax-cut cum base-broadening tax reform. For the al-equity firm, an interesting
case iswhere the feasible combinations of tax cuts and base-broadening measures are constrained by
the requirement that long-term investment incentives be unchanged. The long-term cost of capita for the
al-equity firm was given by (24) above; usng the dternative formulation of the cost of capita given in
footnote 7, we find that

to, t.9 r
34 191 _ 292 o t. -t E
&9 Gtr ot h, s

when the reform leaves the long-run cost of capital unchanged. Since r; = pG- [ld + 01 *{ in long-
term equilibrium (I* is Steady-dtate investment, which is unchanged by the reform), we then derive

(34I) Sstbsg :btl_ t g dpf; e d+r b Sg e-b91+rgbt*-sgj +C'b| *ge-bg1+rgbt*_5g >0.

A tax-cut cum base-broadening tax reform designed to leave the long-run investment incentives of the
al-equity firm unchanged will therefore il cause the firm to increase its investment in the short run.
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VIl Numerical Illustrations of Spurt Effects

To give the reader some feding for the quantitative importance of the spurt incentives anadyzed in
previous sections, we next turn to reporting of the results from a few numericad smulations. We study
the investment response to atax reform which is announced at date t=2, to be fully implemented at date
t*= 7. The invetment response to a given reform obvioudy depends on the firms adjusment cost
technology. We have normalized pre-reform long-run investment (for j=E,UR and SR) to be 100, and
the adjustment cost parameters assumed for our Smulations imply that the firm's long-run eadticity of
demand for investment with respect to the cost of capitd is 0.3. Further details about the smulation
technique are given in Appendix 1. Even though the parameters have been chosen with care, we
emphasize that the results should be regarded as just an illugtration as we have not carried out any full-
scde sengdtivity anayss.

Figure 1 shows the investment response when the corporate tax rate is expected to be cut from 50 to
30 percent. (Note that year 7 in the figure gives post-reform long term investment.) For the dl equity
firm, the effect of this is an increase in long-term investment, while with debt congtrained by separate
reporting, long-term investment will fal (cf. equations (24)-(26) above). With uniform reporting (UR),
the firm's long-run investment incentive is unchanged. Irrespective of mode of finance, however, we find
asubgtantid pre-reform hike in investment.

The remaining figures 2 and 3 are confined to the dl-equity firm. In Figure 2, we illugtrate the investment
response to an expected future cut in the rate of fiscal depreciation, from 30 to 10.0 percent, while
Figure 3 reports the effects of a tax-cut cum base-broadening tax reform. The corporate tax rate is cut
from 50 to 30 percent, and smultaneoudy, the rate of fiscad depreciation is reduced from 30 to 10
percent (equa to the assumed rate of economic depreciation, d). The combined effect of these changes
isto leave the long-run cost of capitd unchanged. The remarkable result is that the seemingly neutra tax
reform will cause a subgtantia short-run ingability in investment spending.
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I X Neutral Taxation

We have demondtrated that with uniform reporting as an indirect congtraint on corporate borrowing, the
long run cogt of capitd isinsendtive to the corporate tax rate. The corporation income tax is turned into
a semi-cash flow tax, which differs from a neutrd tax only to the extent that non-harmonization of tax
rates on debt and capital gains makes the cost of capitd sengtive to fisca depreciation (cf. equation
(25)). However, we have dso demondtrated that even though manipulation of the corporate tax rate
may have no role to play in the long run, it creates volatility in the short run. Investment spurts do exist
as aresponse to expectations of future policy changes (cf. equation (20)).

With equity finance and non-deductibility of the cost of funds, the cost of capitd is sendtive to the
corporate tax rate aso in the long run. A standard recipe for diminating tax distortions in the case of
equity finance isto dlow the firm to deduct the cost of funds, r, and abandon accel erated depreciation,
that isputting g = d. While thiswould turn the long-run cost of capita into

(35) vt =lpraffe- la+ el =d+r,

expectations of future changes in the corporate tax rate will ill result in short run investment spurts. We
derive the spurt effect as

- G No+rles- ¢
(36) S, g0 =t - tzghﬁ' qu o4

whichispogtivefor t, >t .

Thereisasmple way to explain this result. The first order condition for optima investment [cf. eq. (14)
above] before the tax reform (which occurs at date t*> t) is

(37) YtEt*Dtg =[1- tlgpc'nlg

where, as explained above, the |eft-hand Sde is the net present vaue of the cash flows from a new unit
of investment (ignoring adjustment cogts), and the right-hand Sde is the after-tax margina adjustment
cos. Evauating equation (37) with g = d and alowing for the deductibility of the cost of equity funds,
yidds

(37) dp—im- t +bt1- tzge'bd”@bt*-t@j = gf1- tl+btl- t,le b“”gbt*"gj - tlng'hlg.

Hence, both the present value of the quasi-rents from the new investment and the acquisition cog, g,
are reduced in the proportion t, - Dtl- tzge’ borrie- 1) \vhile the adjustment cost gets a tax rebate in

proportion to the old tax rate t ;. The (assumed) tax treatment of the firm's adjustment cogts, therefore,
appears to be the key to the spurt effect.
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It isintuitively clear from (37) that had the tax code disallowed the immediate deduction of adjustment
costs, and ingtead required the firm (i) to write off both the acquidition costs of capital goods and the
adjustment cogs at therate d, and (ji) to base the deduction of the cost of funds on the written-down
balance of acquisition costs and adjustment codts, the spurt incentives would disgppear. We then
derive

(38) dp—frel- t, +bt1 - tzge' bd+rgbt*-tgj = Cq + pC'blghel- t,+ btl _ tzge- bd+rgbt*_tgj

which means that the quas-rents and the "tota" cost of the marginal investment are reduced at the same
rate, making the investment decison invariant to taxation and to expectations of tax reform. The
problem here is of course that there is no way for the tax authorities to make the firm reved the true
adjustment codts, as these often take the form of disturbances to the firm's production activities™
Clearly, this will effectively dlow adjustment codts to be written off immediatdly, as we have explicitly
assumed in this paper [and for equation (37')]. As aresult, expectations about tax reform matter.

The early contributions by Johansson (1961, 1969) and Samuelson (1964) provide a further insight into
the mechanism behind (37) and (38). The Johansson-Samuelson theorem™ says that tax neutrality
prevails if investment projects are taxed on their cash flows, and tax depreciation is based on true
economic depreciation. True economic depreciation is measured from the income Sde, as the change
in the discounted value of the cash flow streams generated by the projects. The theorem further requires
that the discount rate is reduced in proportion to the tax rate, reflecting the assumption that al capital
incomes are taxed at the same rate. Without adjustment costs, the discounted value of the cash flow
stream generated by a margind investment project equas the acquigition cost of the project. Writing
off the acquisition cogt at the same rate as the rate of decline over time in the project's quas-rents (that
isd in this case), therefore achieves the equivaent of true economic depreciation. In the presence of
adjustment cogts, the present value of the cash flows from the marginad investment will higher, and equa
the acquisition cost plus the (margind) adjustment cost. Hence, for the tax system not to affect the
investment decision, the tax code cannot adhere to the accounting principle that depreciation be based
on the purchase price of assets.™

Implementing Johansson- Samuelson taxation &t the firm level ill turns out to be a sraight-forward
meatter. In particular, there is no need to separate the firm's adjustment costs from other disturbances to
the production activities. The following steps are required: Firg, tax the firm on the basis of its cash flow
less true economic depreciation. Depreciation is then measured from the income sde as the change in
the market vaue of the shares, -V (V ° IV /1t, which may be postive or negative). The firm's
taxable income istherefore p&K - gl - pcblg -iB+L- d V|. For firms noted on the stock exchange,

this income concept is easy to use; the required measure of depreciation is readily provided by the
stock market. The budget congtraint is then

(39) D=(pa-iB+L-ql- pcliin- t]+t(-VI.

19 Cf. however, the US tax code which requires the firm to depreciate (rather than expense) adjustment costs.
" This name was suggested by Sinn (1987), who also offers a penetrating discussion of tax neutrality.
2 The problems posed by inflation areignored here.
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Asthe second gtep, introduce full mitigation of corporate double taxation at the shareholder level by
abolishing the persond taxes on dividends and capital gains, t, =t = 0. The non-arbitrage condition
for vauing the firm's shares then becomes

(40) D+V=ili-t,lv.
Using the budget congtraint in (39), the non-arbitrage condition (40) changesto
(40) (pcK- iB+L- gl - palifffL- t]+Vi1- t]=il1-t,Iv.

Asthethird and fina step, equate the personal tax on interest and the corporate tax rate, t =t . This
makes the tax terms vanish from (40") and we then get the vaue of the firm's shares as

(42) V:Z[pGK- ql - cb|g- iB+L]e "t

0

that is, independent of tax! Taxation according to the Johansson-Samuelson theorem hence turns out to
offer asmple way of accomplishing both long run and short run neutrality in the presence of codts of
adjusment. Importantly, neither the sources of funds used by the firm, nor the character of the
adjustment cogts (issues which earlier have been discussed by Hartman (1978) and Abel (1983),
within the framework of complicated models) matter for the neutraity result.***

X Final remarks

The main lesson from the current paper can be summarized as follows: a corporation tax system which
is thought to be neutral may result in Sgnificant incentive effects. The earlier work has pointed out that
reforms which are anticipated may give rise to undesirable fluctuations. The current paper has
formalized this concern in terms of an optimizing modd and explored the effects of an anticipated tax
reform of the type implemented in the OECD countries. We have not only been able to explicate the
exigtence of investment spurt effects and state their dependency on the financia aternatives available to
the firm but we have aso derived the whole optima dynamic path of a corporation.

We have adso shown that the types of tax reforms introduced give rise to Smultaneous spurt effects
which tend to partidly offset each other with the net effect depending both on the reative magnitudes of
rate-cut cum base-adjustment and the structure of the tax system. A new result is that a tax-cut cum

3 We note that our proposal is problematic if stock prices do not sufficiently reflect economic fundamentals, asin
cases or periods with substantial informational asymmetries. However, thiswould be less of aproblem if mis-pricing
does not change over time, as would be the case if mis-pricing is stochastic and on the average thus cancels out.
 Our model hasintroduced partial irreversibility in terms of costly adjustment and indicated in which way one may
arrive at neutral taxation in the sense of Johansson-Samuelson. Elsewhere, Alvarez and Kanniainen (1997) have
suggested that under uncertainty and full irreversibility, the Johansson-Samuel son theorem is unlikely to hold. See
however, Niemann (1999) who proves the neutrality property of the Johansson-Samuelson theorem when
implemented completely, that iswhen all value-adding components of the investor’s portfolio are subject to taxation.
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base-broadening tax reform which leaves the long-run investment incentives of an dl-equity firm
unchanged will cause a subgtantid short run investment hike. When such a reform is initiated, the
democratic mechanism which creates expectations seems especidly problematic from the point of view
of the ability of capitd accumulation. Taxation according to the Johansson-Samuelson theorem and
measuring economic depreciation as the change in the firm's sock market value, turns out to offer a
smple way of accomplishing both long run and short run neutrdity in the presence of cogts of
adjustment.

Appendix 1 Smulating investment spurts

Let the adjustment cost function be
1 :
cblg :Eb[l - 1,J (i)

where| is current invesment and |, is a constant. Hence c'[)lg= b[l - 1,] and c"[)lg =b,
withb >0and | > 1, Equations (24) - (26) in section VI then yield

*

qo PG =H[1;- 1] (i)

pcli| T

where j= E,JUR,SR, I* isthe firm's pre-reform long-run investment and r’; isthe pre-reform long-run
cost of capital. From equation (27) we derive

pG- ]
d+r

pcll | = +S, =1, - 1] (i)

where § isthe spurt-effect, as defined in sectionsV and V11 above. Combining (i) and (iii) gives
=1+ (iv)

We next define the adticity of long-run investment with respect to the cost of capita

dI*r}
dri1*’ V)

J

eO

From equations (24)-(26), we find that

dax 11
ar’ C'Ud+rg__ b0d+rg

J

(i)
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Thus

re
e° ' Vii
old+ i+ o)
Using (vii) we may rewrite (iv) as
,€ egd+r)Su :
|. = Ij al+ e(—*)Ju (iv)
& o0
which is the equation used for the numerica smulationsin sectionVIll. We have set e = 0.3, the pre-
reform investment IJ*. = 100, the rate of economic depreciation d = 0.1, the market interest ratei =

0.06, the persond tax on interest t , = 0.3, and the accruas tax on capita gainst. = 0.15. Table Al
summarises the implications of these assumptions for the long-run costs of capital when the corporate
tax rate (asin Figure 1) is cut from 50 to 30 percent and the rate of fiscal depreciation is unchanged, g
=0.3.

Table A1 The Long-run Costs of Capital Before and after a Cut in the Corporate Tax
Ratet from 50 to 30 percent

Parameter Before tax reform Aftercutint
t 0.5 0.3

g 0.3 0.3

re 0.171 0.159

IR 0.159 0.159

(. 0.143 0.150
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