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CBAPTER VI

DEPRECIATION ALLOWANCES,
CAPITAL GROWTH AND
THE EFFECTIVE TAX BURDEN

Summary?

In this article the relationship between aceelerated depreciation, the rate
of growth, the cffective tax burden ond the accumulation of concealed reserves
in a firm is studied. If the decrease in the value of fixed assels cavsed by
wear and tear and aging is smaller than the depreciation allowaices the
latter are called accelerated. The analysis is based oir a number of simpli-
fying assumptions. Thus for ¢xample it is assumed that the finm’s net invest-
ment grows at a constant rate, that normal denreciation is made according
1o the declining balance mcethod and that the price level is constant. Initial
and normal depreciation of fixed capital and investment allowaitees as well
as inventories write-downs are talien into accouni.,

The first step in the analysis is Lo form an expression shiowing the dependence
between the effective tax rate and the parameters considered in the case when
the profit rate is exogenously given. The efiective tax rate is of course the
actual tax liability divided by the “true” profit. This expression shows that
the effective tax rate will be smaller the higher are the rate of growth and ile
rates of depreciation. Further it appesrs thal the effective tax rate wili
be higher the higher are the profil 1ate and the coctficient of wear and tearn.
If the rates of depreciation are changed the effeclive tax rote will, during «
period of transition, converge toward a limiting value. Under eertain condi-
tions the speed of this convergence is determined by the nerimal rate of depie-
ciation and the rate of growth. In the following scction it is discussed how
the effective tax rate is effected when the different types of depreciation
allowances are combined in difierent ways.

After the theoretical analysis it may be of interest to sindy the problem
in more.quantitative terms. Sections G--8 coritains some numicrical examples
which show conceivable orders of magnitude for the effective tax rate under
different “realistic” assumptions about the values of the paramcters, Since
the number of parameters considered is fairly large this numerical analysis
is not very exhaustive. The numerical examples shiow among other things
that the effective tax rate is rather sensilive to variations in the firm's vate
of growth and profit ratc and that the speed of the convergence is relativeiy
high. ‘

* Lecturer, Stockholm School of }conomics.

LY am indebled to Professor Leif Johansen and Mre, Kark-Giran Miler for many
valuable suzgestions and cemments on earlier versions of this paper and to the Banik-
forskningsinstitut., which helped to finance the research for this article.
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That the growing firm which uses the right to accelerated depreciation can
keep its effective tax rate below the nominal tax rate is of course related to
the fact that the firm is accumulating concealed reserves. Scction 9 contains
a discussion of what will happen to the firm’s concealed reserves if the rates
of depreciation, the growth rate or the profit rate change. 1t is shown that
minor decreases in the rates of depreciziion cannot bring about any (net)
liquidation of the firm’s concealed reserves. The same is true if the rate of
growth decreases but remains non-negative,

“In the {first part of this paper the ciiective tax rate is studied under dif-
ferent conditions concerning the profit rate, the rate of growth, the rates of
depreciation and other exogenously given parameters. The aim, thus, was not
to discuss how the behavior of the firmm may be influenced by the fact that
accelerated depreciation is peymitted. Section 10, on the other hand, conlains
some discussion of this very important but difficult problem. It is assumed
that the prefit rate (before iaxes), r, other things being equal, is a funection
of the rale of growth, g, and that from a certain point drjdy <G. If the firny's
required rate of vield and r =r(g) are known, the cifect on the rate of growth
of an introduction (or change in an cxislent system) of accelerated deprecia-
tion can be demonstrated. I the firm raises its required rate of yield because

of the accumulation of concealed reserves, the right to acceleraled deprecia-.

tion will increase the desired rate of growth less than etherwise would be the
case. It is stressed that this second part of the analysis is very schematic
and that a morc complete analysis presupposes the iontroduction of a large
number of relationships not considered.

Introduction

1. In two well-known articles,? Domar and Eisner have shown that
the right {o accelerated depreciation results not only in a partial tax
deferral for all firms but also a continuing tax reduction for expanding
firms. Domar and Eisner, however, refrained from introducing an
explicit measure of the effective tax burden in their analyses. As
Domar explains,

“Ideally, we should want to know the effects of accelerated deprecia-

tion on investment decisions. Existing investment! theory, however,

is so inadequate that it has to be built anew for practically every

purpose. Having no desire to attempt this here, we shall sct ourselves
a more modest assignment—to investigate the behaviour of the ratio

between accelerated and normal depreciation allowances under dif-

! Evsey D. Domar “The Case for Acceleraled Depreciation”, Quarterly Journal of
Economics 1953, p. 493-519 and Robert Eisner “Accelerated Amortization, Growth and
Net Profits”, Quarlerly Journal of Economics 1952, p. 533-44. Domar’s arlicie has been
republished in “Essays in the Theory of Fconomic Growth”, New York 1857 and all
references to Domar will relate to this edition.

VI



VI:3

ferent sets of conditions—in the hope that a high ratio will be con-
ducive 1o investment and to development of new firmns. This modesty
obviates the need of specifying the exact nature of theincometax, ... 2

The problem has recently been treated by three Scandinavian ece-
nomists: P. Norregaard Rasmussen, Leif Johansen and K.-O. Faxén.?
These authors all arrive at the same mwajor conclusions as Domar and
Eisner. However, while Norregaard Rasmussen and Johansen employ
largely the same analytical methods as Domar, Faxén introduces the
cfieciive tax rale divectly info the analysis. In order to accomplish this
cerfain assumptions must be made ahout the net profit tax and the
profit rate of the firm. On the other hand, this method allows a study
not only of the relation between growth and the eifeclive tax rate but
also befween the latter and the profit rate. A common feature of Domar’s,
Eisner’s, Nérregaard Rasmussen's and Johansen's analyses is that
their models only (or mainly) cover fixed capital. While Faxén’s
model is not formally presented, as is demoastrated in the last scction
of the Appendix, his analysis can be applicd ecither to inventories or
to fixed capilal. In the latter case, a special type of depreciation allow-
ance must be assumed.3

1 Pomar op. cil., p. 186-97.

$ P. Norregaard Rasinussen “En note om afskrivningar, skatiepliktig indkomst og
vikst”, Nalionaltl:onomisk Tidsskrift 1962, p. 150-56, Lcif Johansen, Gffentlig Okonomikk,
Oslo 1064, p. 233-39 och K.-O. Faxén, Skatler och ckeaninisx ulveckiing, printed 1963 in an
S.N.S. publication under the same title. Faxén’s analysis can also be found in the paper
(written in cooperation with Leif Mutén) ‘“Tax Policy and Economic Growth in Sweden”
in the volume *‘Foreign Tax Policies and Economic Growth”, 1966 published by the
National Bureau of Economic Research. (C.S.)

% After this article was almost completed, my attention was drawn to an analysis of
accelerated depreciation by Edgar O. Edwards. (Sce E. 0. Edwards “DEprcciation and
the Maintenance of Real Capital” in J. L. Meij (ed.) Depreciation and Replacerrent Poliry,
Amsterdam 1961, p. 416-140, parlicularly p. 92-102 and p. 126-33.) Edwards investigates
how after-tax profit rates are influenced by the use of different types of accelerated depre-
ciation allowances. In olher words he calculates (cf. the equation p. 04)

(A~ b1y
S¢

where the “numerator is the tax saving made possible by accelerated depreciation. As
is evident, this expression can be caleulated without any assumptions about profitability.
Edwards is somewhat laconic about the investment incentive. “‘Any depreciation policy
which raises the afler-tax profit rates of growing firms relative to less rapidly growing
(or declining) firms is considered to provide a positive incentive in favour of growth.
The size of the differential created is treated as an index of the size of the resulting
incentive.” (p. 96).
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The aim of this aiticle is to present a formal analysis of the relation
between depreciation allowances, capital growth and the effective tax
burden. Differcni types of depreciation allowances for fixed capital and
inventorics will be taken into accouni. In order fo illustrate the prob-
lem q_uau(il.ﬁtively, a series of numerical examples will be presented.
Finally, the question of whether accclerated depreciation allowances
are growih-promoting will be touched upon.

The article is organised in the following manuer. The sccond seclion
sels out the simplifying assumptions upon vhich the rest of the analysis
is based. In the third scction, the cffective tax rale is specified and the
different tvpes of depreciation allowances trealed in the analysis are
presented. In the fourth section, it is shewn how the effective tax burden
of a growing firm during the transition period and during subsequent
periods is dependent on among other things, the firin's rate of growth,
rate of profil and rale of depreciation. In the {ifth section dilferent types
of depreciation allowances are compared. Sections 6 and 7 conlain
numerical illustrations. From these it appears that the effeclive tax
rate formally can be negative under certain assumptions, and Section 8
discusses how these assumptions can be modified to aveid that result.
Depreciation at an accclerated rate involves the accumulation of con-
cealed reserves. Section 9 discusses the eficet of changes in the rates
of depreciation allowance, rate of growth and rate of proiit on the
firm’s concealed rescrves. In Seclion 10, the assumption of an exo-
geneously delermined profil rate is abandoned in order to facilitate
discussion of the signilicance of the depreciation allowance for the
firm’s investment decision. Finally, Section 11 contains some conclud-

ing remarks about the analysis.
In order to facilitale reading, certain derivatlions necessary to the

analysis have been placed in an Appendix. These include the deter-
mination of the book value of fixed capital and the effective tax rale
in the more general case when the rates of growth of nel inveslment
and the stock of capital are not necessarily equal. The Appendix is
followed by a list of the most important svmbols used in the analysis.
In many cases, however, the symbols are explained when first intro-
duced in the text. "

4
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Assumptions and Definitions

2. The analysis is based on the following assumptions:

1° The firm’s net investiment in fixed capital, 77, and in invenfories,
If, increases at a constant rale, g.

2° Fixed capital, K,, conslitules a constant proportion, k, of the total
stock of capital, S,.

3° The actual depreciation in the value of fixed assets, as a result
of wear and tear and aging conslitutes in every peried a consiant
proportion, b, of the stock of capilal, X,

4° Normal (or current) depreciation allowances eonstilute jn every
period a constant proporlion, d, of the fixed capital’'s value at
the beginning of the period (the declining Lalance mwethod).

5° Wear and tear and aging of inventories is assumed lo be insigni-
ficant and thesc are therefore not subject to depreciation.

6° For the sake of simplicity the right t¢ wrile down inventories is
assumed to apply to inventory invesiment (net) but not {o already
acquired inventories.

7° 1t is assumed that the firm actually deprociates 1o the exient that
the law allows with respcct to the firm’s stock of capital, previous
depreciation and new investment.

8° The corporate {ax is proportional. Tax less oflset and carry over
are not allowed.

9° The firm’s profit rate, r, is a conslant and independent of g.

10° The price level is constant.

Several comments should be added to these assumptions. Firstly,
assu-mptions 7° and 9° are modified in Seciion 8 and Section 10 respee-
tively. Assumption 2° ineans, of course, that the rates of growih of fixed
asscts and inventories are cqual but not nccessarily constant. Let us
denote the rale of growth of fixed assets by g, and assume thatl g +0.
By dividing (51) by (55) we obtain the following relation between
gs Go and g..

o 89(1+g)
g go(l"*'g)"l'g"ge ' S
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From (1) it immediately appears that g, = g if g = go. Further, we can
see that g, converges towards ¢ {zero) when ¢ >0 (g<0) as {->co!
In what follows, when we assume that ¢ is positive we shall also assume
that g = g,. '

The assumption of a fixed proportion hetween the quantity of fixed
asscts and inventeries (2°) has been chosen because of the rather long
term character of part of the analysis. Had one allernatively assumed
that net investment in fixed assets inercased at a fasier rate than invest-
ment in invenlories, invenlories as a proporlion of the tolal stock of
capilal would obviously approach zere (k--1). In the long run, one
should thus have disregarded the existence of inventorics. However,
there are no difficulties in principle in working with different rates of
increase for fixed assct investment and inveatory investinent.

Assumplion 3° involves, inter alia, that we disregard the relalion
between the assels economic Jongevity and the type of tax allowauce.?

To assuime that normal deprecialion can be carried out only according
to the declining balance method (so that depreciation constitutes a
geomelrically decreasing proportion of the asset’s acquisition cost), is
somewhat arbitrary. If one had instead assumed the use of the straight
line method or other appropriate methods—at the same lime as ons
assume another development over time of capital wear and tear than
3°-—the analysis would hardly have been aflected in essentials, assum-
ing that depreciation had aclually been accelerated. Bul this would
make the analysis more complicaled.? For the sake of simplicily, we
assume that an extra depreciation allowance is not given in conjunction
with the retirement of the asset.t This means in principle that the firm
never disconlinues normal depreciation of its acquired assets.

1 ) the volume of investment is constant and hence g=0, instead of (1) we obtain:

s

=0
o 1+got

* For a penetrating discussion of this relation see Sven-Erik Johansson, Skatl-inves-
tering-vardering, Mcddelanden from FIF1, Stockholm 1961, Ch. 5.

# In his article, Domar analyses the straight line method as well as declining balance
depreciation. Otier methods are the “Sum-of-the-year’s-digits” and the annuity methed
used in the U.S.A. For 2 discussion of all four methods, sec E. Cary, IBrown, “The New
Depreciation 1’61icy under the Income Tax: An Economic Analysis’, National Tax Journal
1955, pp. 81-95.

¢ Domar also discusses the case of final aliowances op. cit., p. 221.
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The assumplion that the corperation tax is proportional is practical
fo work with and moreover corresponds te the actual circumstances
in a number of countries.? According to the prevailing Swedish rules,
the municipal tax paid in a given year is deductible for national fax
purposes in the following year. Under such a syslem, the {olal corpora-
tion tax, 7', will be p'roportimml only if (iunicipal) taxable Trofits,
W, change al a constant rate er remains constant.?

The rate of profit before tax is equal to 17/S,. In the cconoemic sense,
profils are those available for faxation, dividends, new investinent
elc. after taking inlo account depreciation so that the net wortl of the
firm remains unchanged during the period. In other words, V, is the
profit retaincd when depreciation changes correspond to the deercase
in the value of fixed assets as a result of wear and tear and aging.
The assumplion of a constant price level avoids any need {c¢ differen-
tiate between nominal and real net worth in the determinalion of profits

6

in the cconomic sense.? In this way one also evades “... the now po-

pular subject of the alleged deficiency of normal depreciation charges
in inflationary periods to finance replacements. ...
3. The taxable profits of a firm are equal to profils before deprecia-

tion lcss allowable depreciation charges i.c.
W,=Vi-A4, @)

Since V&=V, + K, (3)

t A comparison of the tax laws of different countries falls outside the framework of
this article. Reference can be made to ““The Role of Direct and Indirect Taxes in the
Federal Revenue System’”, (Published by the Nafional Burccu of Economic Rescarch and
the Brooking Institute 1964) vhich contains a descriplicn of corporation tax in the U.S.A.,
U.K., France, laly and West Germany (particularly, pp. 229-30, 259-63).

? If we denote the national and municipal corporation tax rates respectively by [g
and {; and ihe rate of increase of taxable profits by g,w, the total corporate tax rate tfv
will be

lY
N L
I, ‘,' { 1 i
t =+ s( 1+ ,‘.v.)

lgN and gtw thus vary togetlier but the covariation is relatively weak.

3 Net worth is the value of the stock of capital valued at current (‘“‘objective”) market
prices. I is thus not the same as the subjective capital value which also includes good-
will. See e.g. Sven-Erik Johansson op. cit., pp. 50-52.

¢ Domar op. cit., p. 198,

e
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(2) can be written
W=V, +bK,~ 4, 4)

The corporation tax is calculated as T, =t¥W, (where ¥ is the nominal
tax rate) and the effective tax rate {f will therefore be

ipe[a A &
7, ,
or ’ 1F=1*(1~-B) B ©)
where B,= _4‘;‘71’17_‘_‘ (7)
i .

If the depreciation charges correspond lo asset wear and tear (i.e.
A;=DK,) obviously B, =0, W,=V, and {f =¥ If the firm, however,
uses its right to (iC})l‘cc:iate at a rale exceeding asset wear and lear,
- the concealed reserves will increase in period ¢ by V,— W, =4, - bK,
and this part of (the actual) profits will not be taxed in period {. And
the reduction of the tax burden which the fiim can achieve in period {
through accclerated depreciation will be "3,

In the following discussion, the task will be o investigate how dif-
ferent types of depreciation allowances infivence By and therchy (f.
In order to refine the analysis, we shall assume thal the depreciation
allowance at the start (and before) applies only to fixed assets and
corresponds to asset wear and tear. From period zero it is assumed
that a new and more advantageous {ype of depreciation allowance is
enacted. The analysis, therefore, concerns the effeets on the tax burden
of the inlroduclion of an accelerated depreciation allowance. Section 9
discusses the effect of a reduction in the exient of the accelerated
dcepreciation allowance.

The following alternative types of deprecialion allowances will be
treated:

I - Ay=dC,+alf + hi} ©)
Il A= dC,+alf (9)
11 A,=dC,+ hI? (10)
v i A,=dC, S
Y Ay=dC,+If 12)

Vi A=bK,+aly (13)



As regards the meaning of the symbols, reference can be made to
the list of symbols after the Appendix. The book value of the fixed

assets is determined in the following way:
Cy=Cpy +1I7 - AL, (14)

where A denotes the write down of fixed assels. C, is egual to X, if AX
corresponds to the conlinuous decrease in value (because of wear
and tear) since the acquisition of the fixed asset. With accclerated
‘depreciation allowances, however, C; < K,. In Cases J-V an accelerated
depreciation allowance will entail diminished depreciation possibilities
at a Jaler date. In Case V1, alf are investment allowances which do
not reduce normal depreciation allowances. One could therefore say
that the total amount that can be depreciated on a given capital asset
can amount to 100(1 +a)% of its investment cost in Case VI and
100 % in the first five cases.

The Effective Tax Rate in the Cace When the Profit Rate
is Exogenously Given

4. We can now more cxactly determine and discuss the effeclive tax
rale {f. For the moment we assume that g = g, > 0. As has hecn men-
tioned, this means ibat both the siock of capilal and net investment

“increase at a constant rate g. Furthermore, the rate of profit (before

taxes) is considered as exogenously given. Finally, we slart formally
with Case I, i.e. where initial allowances and invenfory as well as
normal depreciation allowances are permitted. The analysis, however,
also covers Cases 1I-V, since these may be considered special cascs
of Case 1.

The assuinption that the write down of fixed assels at the initial
point (and before that) corresponds to the actual wear and tear means
that Co/Ky=x =1. If, in equation (73) in the Appendix, we set g = g
and x =1 we get

d—b+a(g+b) 1—-d)' - o
——[_-"*d(n—g k+gh(1-1)

g+d (15)

B=
¢ r

A sufficient (but not a necessary)condition for B, >0 and thus for
1 <i¥is d>b. From (6) and (13) it follows that we can express the

ratio tf[t¥ thus

V1

o



E . t
b amp (!T.._‘!) (16)

t 1+g
« is the limiting value (E[tY for {F[1¥ and f is the interval in which the
ralio varies, i.c. (1 — t§)/t*. Concerning 5 /¥ (or a—f) we have
z ~b+ag+ab) k+ gh(l—k
_I%= _(d-b+ag+ab)k-+gh(i-k) amn
t r
When { increascs, {£/(¥ jncreases monolonically toward the limit
{z gld—b+a(g+b) |
=12 Lt (L = !
=1 r[ L Q1 ,)J (18)

{% is independent of g, but becomes lower the swifter is the rate of
growth ¢. Naturally, it is this facter which is the real point in Domar’s
and Eisner’s analyses of depreciation allowances even if these authors
do not explicitly indicate a relation between fF and ¢. ¥ will be Jower
the greater sre the rates of depreciétion d, a and h, but higher the
greater are the wear and tear cocfficient b and the profit raic r.

The sensitivity of {7 to changes in ¢ and r is indicated by the respee-

five derivatives.

.d_.lf = ___i_i' [fi__(_d“b'*‘ﬂg-*‘ab)»}- ag(g+d)

k+h(1 --k)] <0 (19)

dg r (g+d)?
df %g[d—b+a(gtb), . |
. ['-73?77"' e+ h(1 —1.)] >0 (20)

Concerning the covariation between {f and % we have

d—b+4a(g+b)

g+d @1

Z0ashz

r
dk
We have scen that tF is an increasing function of { and that it con-
verges. That {f doesn’t ecqual ils limiting value as soon as the new
depreciation rules are introduced is due io the fact that during a transi-
tional period (which is infinitely long, in principle, in our model) the
firm slill has assets which have been depreciated under the old rules.
When the assets held at the start of period 0 have been lotally depreci-
aled, the transition period is over and {f = tE. It can be of inlerest to
see the rate at which convergence occurs. A measure for this is given
_in equation (22).

VI:10



CAFE (1 — (1)‘
=y (D 22
Vi 12’1 -~ tél +g ( )

y¢ denotes the increase in the effeclive tax rate from period 0 to
period {, measured as a fraction of the largest possible increase (5-17.
According to the assumptions used here, this {raction will depend only
on d and ¢, and the convergence will be guicker the greater, are g and d.

5. In this section we will compare the different types of depreciation
allowances mentioned in Section 3. The limiting value of the effective
tax rale in Case 1 (ff) is immediately clear from (18). (£, tf;, 1§ and
can be derived by subsituting the values for depreciation rates d, a
and h, which apply in these four cases in (i8). Finally, {f is clear
from (84). One could ask, for example, whether the right to initial
allowances and normal depreciation allowances, other things being
equal, leads to a lower effeclive tax burden than that which acerues
from normal and inventories depreciation allowances. Naturally cnough,
this depends oun the compositidn of the stock of capital and the magni-
tude of the depreciation rates. But also the rate of asset wear and the
rale of growth arc of significance. To be more exact, the following

conditions apply:

1EZ1E to the extlent that ——1:—5_: a-l1 (23)

+b

‘here =97°
where < g1 d (24)

The greater g is the more probable it is, ceteris paribus, that {f will
be less than t%. Continuing with the comparisons we obtain the condi-

tions..
2t as Tis(-a) (25)
k h
Wizl as 1Fsh (26)
Iy h
. et e gt @)

thzth as ¢zl-a _ (28)

VI:11
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Table 1. Ten combinations of parameler valves (in %).

k b d /] h g r
A 80 20 30 30 60 10 12.5
B — — — —_ —_ 5 —_
Cc — — - — — 2 —_
D — - —_ — — — 16 2/3
E — — — - — _— 20.0
F 40 — — — —_ — —
G — 23 — — —_ — —
H — — 50 — — — —
I —_ - —_ 50 — — —_
J —_ — —_ — 20 — —

The (ten) comparisons of (¥ in differeni cases which can be made
in addilion to those mentioned above give obvious results which are
independent of the values of the parameiers chosen, Compktely free
depreciation (Case V) gives the lowest tax burden of the six cases if
O —R)/k<c(1 —a)/h. As has carlier been mentioned, lotal possible
deprecialion exceeds the investinent cost of a capital asset in Cuse V1
(but not in the other cases). In spiie of this, Case VI gives a greater
tax burden for firms than Cases I, II and V. If ¢, <1 - ¢, Case VI
will be quite simply the case which gives the greatest effective tax rate.

Some Numerical Examples

6. It would be suitable to illustrate the analysis performed in the
preceding section by some numerical examples. Since a fairly large
number of paramecters are included in the analysis, a few numerical
examples can only vaguely suggest conceivable orders of magnitude
of the cffective tax burden. Table 1 presents a number of combinaiions
- of “realistic’” values for the relevant parameters.

Wherever in Table 1 no parameler valuc is given, the same value
as in combination A applies. This combination, which can be uscd as
a reference combinalion, approximates current Swedish conditions as
regards rates of depreciation d, a and .t

1 According to the so called “completion rule’” machinery and equipment need not be
evalualed at the end of the accounting year more highly than the amount which would
be obtained if the annual depreciation allowance Liad consistently amounted to 209 of
the original acquisition cost. As is known; Swedish firms ean 2lso choose a form of linear
depreciation where the depreciation percentage depends on the calculated durability of
the assets.

16— 854816 The Swedish Journal of Economics 1965 No., 3 :
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In order to demonsirate how variations in g and r respeclively can
aflect the tax burden, we subslitute in (13), cach of the parameier
combinations A, B, C, D, and E and then calculate {£/t". We then
obtain the functions (29)-(33) below.

Case if/l” o Equation
TA 60-91.2 (1) (29)
1B 79.2-56 (%)! (39
1C 91.44-99.6 3 31
D 70-68.4 (%) (32)
1E 75-57 () (33)
1A 69.6-91.2 ' (349)
HIA 74.4-48 () (35)
WA 84-48 (' (36)

VA 36-192 (f° 37
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Table 2. Numerical Examples showing the Effect of the Iniroduction of
Accelerated Depreclation Allowances on (E[1Y.

Case

IA i 1C 1 IE ITA HIA VA VA JAa IAb  TAc

t »m @ G ¢ G © O & ® aq Jqy g2
0 -31.2 -168 ~82° 1.6 18.0 —21.6 204 36.0 -156 ~31.2 -31.2 0O

1 2.0 132 23.0 26.5 387 116 439 535 -8.2 7.2 46 0

2 231 36.5 445 42.3 51.9 327 530 61.6 —41.8 322 278 2i.8
3 36.5 50.8 59.2 524 60.3 46.1 620 71.6 —13.5 48.0 433 35.7
4 45.0 602 69.3 55.8 65.7 546 66.3 761 45 607 53.8 44.5
5 505 6.6 76.3 (2.5 9.0 601 Cv.4 79.0 160 69.0 610 50.2
¢ 53.9 70.8 81.0 65.5 71.2 63.5 71.2 §0.8 232 752 662 53.7
7 56.1 73.6 843 67.1 726 657 724 8§20 279 797  70.0 56.0
8 57.5 755 86.5 63.2 73.5 671 731 8§27 30.8 831 729 575
9 58.4 76.7 8S.0 68.8 74.0 680 73.6 §3.2 327 858 751 584
o 60.0 79.2 91.4 70.0 75.0 69.6 744 810 36.0 100.0 1060.0 60.0

Equation  (20) (30) (31) (32) (33) (31) (35) (36) (37) (38) (39) (43)

Note: The three last columns are variations of the parameter combination A, the varia-
tions being: in Case lAa, g= —109 and g,=10¢; in Case 1Ab, ¢=0 and g;=10%; in
Case IAc a variable rate of depreciation, a;, has been used (cf. Section 8).

Columns (1)-(5) of Table 2 indicate the values we obtain for f/i¥
in the five cases when t varies, while the corresponding curves are
plolied in Figure 1.! Figure 1 demonstrates rather clearly that the
effective tax rate is noliceably sensilive o variations in the rate of
increase of net investment and variations in the firm’s profit rate.
Further, the convergence can be seen o be relatively quick. In Case
1B, for example, (1 —d)/(1+ g) equals % and already in period 3, 7,
(compare equation (22)) amounts to approximately 70 % while y, =
80 %, y,=91% and ve=97%. In Case IC, the convergence is some-
what slower and in the other cases faster than in Case 1B.

We shall now provide examples of how the fax burden can vary
with the fypes of depreciation allowances permitied. We insert para-
meter combination A in each of the four variations of (13) which are
applicable fo Cases II-\" and then calculate {F/t*. In this way we obtain
equations (34)-(37). These generate the values given in Columns (6)—

1 If one wishes t'o obtain t;‘: explicitly in the numerical example instead of !f/l"'a numer-

jcal assumption for {V is required. Under current Swedish rules, £ is abent 50 ¢, (lg=40%
and {; averages approximately 15 ¢;, compare note 2, p. 214).
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(9) in Table 2 and in Figure 2, in which Cases IA and VIA have also
been admitled. With this combination of parameter values the case.
of entirely free depreciation allowances (V) will be the most favourable
from the viewpoint of corporale taxation (15/t¥ =36 9%) while the tax
burden will be highest in the case of only normal depreciation allow-
ances (IE/t¥ =84 9%

Finally, Table 3 presents the limiting values ¢£/t¥ when we use each
of the {en parameler combinations in the six cases. The table shows
that {5/t will be lowest in Case V for all parameter combinations except
F for which Casc I gives the lowest tax Lurden. ¢/t will be largest
in Case VI with combinations C and H and largest in Case IV with
the other combinations.

7. Seclion 13 in the Appendix shows that the effective {ax rate con-
verges towards 1 when ¢ <0<g, In order to illustrate these possibi-
lities we can assume that g, =109%, g = —- 10 % and g = 0. We otherwise
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Table 3. ¥/1¥ in %.

I . 1 1 v v VI
60 69.8 74.4 84 36 §0.8
79.2 84 86.1 €09 68 90.4
91.44 9336 9408 96 87.2  96.16
70 77.2 80.8 &s 52 85.6
75 81 84 80 60 38
56 84.8 63.2 92 68 90.4

65.6 75.2 82.4 92 36 80.8
48.8 58.4 58.4 65 38 80.8
50.4 60 744 84 36 68

66.4 69.6 80.8 &4 36 80.8

~=Tomgo W

starl from the parameter combination A and the norm for cemparison
used earlier (a2 = 1). In the casc of decreasing net investment (Case TAa)
we {hen obtain

if 80-0.7'+51.2-0.9¢

)

while the case of a constant volume of nel investiment gives

; 2624 0.7+ 1312
7 =100 =5 a (39)

The values generated by (38) and (39) have been shown in Table 2
(Columans 10 and 11). The cffective tax rate in period 0 is naturally
independent of the rate of increasc of net investment and therefore t£
is equally large in the two cases. Even firms which grow at a decreasing
rate derive a tax advantage from the introduction of accelerated depre-
ciation allowances but the advantage is diminishing since {f converges
towards {*. No net disaccumulation of concealed reserves occurs in
this case.? '

8. In the numerical illustrations presented in Diagrams 1 and 2, the
parameters were such that {#/{" in cerlain cases was negative for low
values of £. Since we have assumed that loss offset is not allowed, ff

! When Leif Johansen analyses the case of decreasing investment (ep. cit., p. 238)
he obtains the result that the tax burden at the start will be less than, but after a while,
greater than il would have been without acceleraled depreciation allowances. To this
must be added the fact that Johansen, as well as Duoinar, uses the rate of increase of
gross investmenl while g in this arlicle is the rate of increasc of nef investment. Canse-
quently, different problems have been studied. N



clearly cannot be negative. By ulilizing depreciation allowances in
every period {o the full extent allowed under the law—compare assump-
tion 7°—clearly the firm will write down assets to an extent “unncces-
sary” from the viewpoint of taxation. It is hardly realistic to assumc
that a firm aclually behaves in this manner. In this section we shall
discuss this aspect of the problem.

Whenever assumption 7° applies, a conversion (in period 0) from
- depreciation allowances in accordance with 4, = bR, to depreciation
allowance in accordance with, for example, (8) will be accompanied
by “unnccessary” write downs from the tax viewpoint up o and in-

cluding period £,! where

t,= 1—-d . (40)
\ g

Let us modify assumption 7° by assuming that the value of the rale
of depreciation a for example, is a maximum and that the firm. uses a
variable rale of depreciation a;<a in order to avoid laxation in as
many periods as possible after the change in the rates of depreciation
allowance. In the event, the same variable rate of depreciation must
be used in the determination of C, (cf. (53)). In Case IA, which we
can sclect as an example, £ is negative. H we sel qg=13.75% and
a; =26.60 %, I =1=0. In order then to obtain {f =0, it is nccessary
that a, muét be about 3§ % and when at most 30 % is allowed, (£ > 0.
Since during period 2 and afterwards, there is no reason for a firm
to depreciale at a rate lower than 30 %, assumption 7° will apply during
and after this period. The limiting value for {# is independent of the
value for C,/K, in the initial period. The limiting value, (5/t%, will
thercfore be the same either when « is constant during the entire process
or variable in the beginning and then constant. Let ¢, denote the final
period in which the firm can entirely avoid taxation by depreciating at

a variable rate. During and after period ¢,

E t-t

SR

1 H {, is not a whole number, it designates tiic largest whole number which is less than £,

VI:17



The reduction, Dy, in E/Y that the firm can achieve by depreciating

at a variable rate instead of a constant rate will be
T—d\tv] [1—d\tty ’

D,=la--B{:—- (—-- - 42

¢ [ ﬁl-'rg {\l+yg (42)

_The expression within the parenthesis on the left is {f/tY when t = ¢,

(cf. (16)). With a variable depreciation rate, therefore, we obfain a

curve for {¥/t which lies under the curve which would be generated

were the deprecialion rate constant bul in both cases {F/t¥ converges

towards the same limiling value. In Case 1A equalion (41) will appear

in the following way

{F AN o

In Table 2 (columns 1 and 12) these varialions of case 1A can be
compared in grealer detail. ' '

Naturally, the -assumptions can be modified in ancther way, for
example, by assuming that losses may be cavried forward to laier
period and deducted. Whether we modifly the assumplions in one or
the other way would prohably be of little significance in the present

context.

The Yficets of Changes in Depreciation Rates, the Rate of Growth
and the Rate of Profit

9. That the growing firm, utilizing its right to accelerated deprecia-
tion allowances can hold the effective tax rate below the nominal tax
rale, is of coursc relaled to the fact that the firm accumulates net

concealed rescrves.!

1 I we consider a particular asscf, for example a machine, the difference—disregarding
initial allowances—between accelerated depreciation allowances and the reduction in the
assel’s value due to wear (i.e. the increase in the concealed reserve in the machine in
period ) will be

AR =[d0d — &) — i1 — b)) &'

where K' is the original cost. For low (high) values of ¢ AR& will be positive (negative)
assuming that d >b. Whether the firm accunntlates net concealed reserves in fixed capital
depends therefore on whether the accumulation in the newer part of fixed capital exceeds
_the disaccumulation in ihe older part.

VI:18



It can be inleresting to see the implications for a growing firm con-
finuously accumulating concealed reserves of a change in its rate of
growth, profit rate or the rates of depreciation allewanees. Assume that
the firm has utilized accelerated depreciation allowances for such a
long time tha! the cffective tax rate has reached (or approached) its
limiting value. Let us begin with a decrcase in the rales of depreciation
allowance. If we assume that g = g, >0, B, will be (cf. (75)):

1 —d\!
(x—Fk) dlc(i:TJ) +gl(t - k) E+EQ~K))

r

B,= . (44)

a and k, respeclively are the limiting values for C,/K, at the old and
the new rafes of deprecialion allowance. Since these have decreased,
x -~ ky <0 (cf. (58)). Whether or not B, is negative—which means a net
liquidation of concealed reserves and therefore f > (*—dcpends on
whether the nwmerator’s second posilive term is numerically grealer
than the firsl negative term. This in turn depends on, inter alia, how
large is the decrease in the depreciation allowance rates and how large
is ¢. If the change in the rates of depreciation allowance entails that
accelerated deprecialion is no lenger allowed at all, clearly new con-
‘cealed reserves cannot he formed and a subsequent liguidation of the
firm’s tolal concealed reserves will be unavoidable. In that event, for
all {, B, <0 and {f/tY > 1 decreases approaching 1. If the new deprecia-
tion rules permit accelerated depreciation allowances to a certain ex-
fent, B, will he positive sooner or later. Thus, in this case only during
a limited number of periods can net disaccumulation of concealed
reserves possibly occur. In order to illusirate this, we assume that the
change in the rules of depreciation allowance entails that initial allow-
ances are disconlinued but d and h remain unchanged. In Casc 1A,
{7 /1Y (calculated in percent) will then be:

lb‘
ﬁ=74.4+43.2 EAL (45)

This change in ¢ means that {£/{¥ immediately increases from 60 Y%
(cf. Table 3) to 117.6 % and then decreases to 74.4 %. If we instead

assume a decrease in a from 30 % to 20 %, {Z/t¥ will be:

. ,
L easrra4 Gy (46)

¥
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With this relatively modest decrease in a, {F/{*<1 and net dis-
accumulation of concealed reserves will not take place. The different
possibilities have been shown ju Figure 3.

The -change in the rate of depreciation allowance occurs at point 0
and curve a represents the previous development. Curve b assumcs
~ that accelerated depreciation allowances are altogether discontinued.
Curves ¢ and d represent respectively a strong and less sirong reduc-
fion in the rate of depreciation allowance, which reduces the accelera-
tion but does not eliminate it. :

We shall now investigate the effcets of a decrease in the firm’s refe
of growth on its lax burden. We can again use (44) as our point of
departure. £ and k; are now respectively the limiling values for C,/K,
before and after the change in g. Since g decreases, x — k; > 0 (cf. (58)).
Thus, we sce that a decrease in the rate of growth cannot result in a
net disaccumulation of concealed rescrves (but only in a decrease in
net accumulation). This applies even if ¢ becomes zero and the firm
is stal\ionary. Ifin equation (80) in the appendix we insert
x = k; according to (58) we obtain:

' B,=——gk(l —a) (d'—— b)(1-4d)
r{g+-d)

CH))

In (47) g denotes the rate of growth before the firm became sta-
tionary. If we start with Case IA and assume thal g decreases from
10 % to 5 %, 1£/t¥ will be:
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[ :
=7 G (S AV . ,
Yide 79.2 —4.8 () (48)
{F/t¥ rises immediately from 60 % to 74.4 % and then converges towards
79.2 ¢. Had ¢ instead decreased to zero we would have obtained
g
H
?ﬁ

=100 -11.2-0.7* (49)

If, however, the capital stock began to decrease after the period of
growth and accclerated depreciation—as appears in the Appendix-—
disaccumulation of concealed reserves would have been unavoidable.
Assume that gy = —109% and g = — 20 %. This mcans that the capital
stock decreases at a decreasing rate. Asswme further that the values in
combination A apply for the other parameters. After inscrling these

values in (73), we obtain {£/t".

i 147.2.0.8'~112-0.7*
=100+ 108

(50)

As is apparent jn this case, {f >{¥ and {f converges towards %,
The cases have been shown in Figure 4.

Curve b (d) assumes, obviously, that the firm grows (declines) after
the decrease in therate of growth, while ¢ represents the stationary case.

Finally, we shall consider the case where the profit rate changes
after the firm during a period of growlh has ulilized accelerated depre-
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ciation allowances. If r increases, as has earlicr been pointed out,
{7/t" increases but [F/tY evidenlly can never exceed 1. Thus, net dis-

accumulation of concealed reserves cannot be brought about in this way.

The Profit Rate a Funection of the Rate of Growth

10. The problem cn which the preceding analysis has allempled to
shed some light has heen the following. If accelerated depreciation is
allowed in soimme form or other, how large will be the cflective tax
burden ({F/t") for a firm which grows at a given, constant raie and has
a profit rale that iz given and constant. In other words, we have not
attempted to study the way in which the firm’s beliaviour possibly can
be influenced by the infroduction of aceelerated depreciation allowance
but rather to study {f/t¥ under alternative assumptions about, inter alia,
r and g. In the present scction, the interesting bt complicated question
of whether accelerated deprediation allowances provide an investment
incentive for a firin will be discussed.

To assume an exogencously given profit rale r is of course equivalent
to assuming that profits ¥, change at the same rate (g,) as the stock
of capilal, i.e. that the marginal efliciency of investment is independent
of the size and the speed of thie changes in the capital stock. If the
actaal rale of profit after taxes 7 ==(1 - I¥)r exceeds the firm’s required
rate of prefit afier taxes r*, the distance between 7 and r* will further
increase if the rate of growth becomes higher. With the help of (18)
we can quile simply calculale thal rate of growth-—at given values for
d, a, h, b, k and r—which gives /% = 0 (or another value) and iherefore
£ =r. The growth rate which the firm will choose can hardly be deter-
mined without introducing many other faclors inlo the analysis. By
way of example, limited possibilitics of financing may set a limit upon
the rale of growth. Or aversion to increased debt or the greater risks
that may pessibly accompany 2n increased growth rate can limit g.
These and other often decisive factors are not taken into account in
the present analysis. However, we shaii now abandon the rigid assump-
tion that the profit rate is independent of the rate of growth.

Assume that, celeris paribus

r=1(g) (51)
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and that r' <0 in the relevant interval. The profit raie afler taves will
now bhe #=(1 —t")r if accclerated depreciation is nol allowed and
F=(1-t¥)r if accclerated depreciation is allowed.! These three func-
tions are shown in Figure 5.2

If g and r arc positive, 0 <{* < {¥<1 and therefore

G-r<(-t5)r<r (62)

Assume now that the firm’s required yicld (after taxces) is rf. If
acceleraled depreciation is not allowed, a firm, under our assumplions,
will select the growth rate g,. Given the possibility of accelerated depre-
ciation allowances, however, the firm will choosc the higher growth
rate g,. One can conclude in this case that accelerated depreciation
allowances, by increasing the profit rate after taxes, provide an invest-
ment incentive for the firm. In this case the result was that the firm'’s
rate of growth increased from g, 1o ¢,.3 This result assumes, inter alia,

! We do not co.nsidcr the transition period in the following discussion.

* With our assumptions the funection 7= (1 -ls)r is in fact non-lineor.

3 Obviously this reasoning is also applicable to the capitalized current value of future

profits. Under our assumptions, the capitalized value of profits before taxes in (the be-
ginning of) period 0 will be (if r*>g)

b ]‘(
AYo = .__g)__ 1(0
re—g
Assume that N, is first an increasing and then a decreasing function of g with maximum
when g =g,. The current value of profits after taxes is thus Ny=(1 ~t¥) N, if accelerated

V1:23
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that the firm's required yield is not influenced by the fact that concealed
reserves are formed when depreciation allowances are utilized at an
accelerated rate. If the accumdation of concealed rescrves has the
+ effeet that the firn:’s managemsent raises theiv yield requirement to 3,
the effect of acccleration on the rate of growth will not be g,—g; but
rather g,—g,. Conceivably, the required raie of profit can be raised so
high that no eifect on g results.

One can now ask whether management has reason to raise its re-
quired rate of profil because concealed reserves are being formed by the
firm. Since concealed reserves correspond o untaxed profits, a firm with
concealed reserves has, in a sense, a latent tax debt. Jf the firm is
compelled to Jiquidale its rescrves, the tax falls due and this can occur
at a time which is disadvantageous from the viewpoint of the fivm—
for example, when liquidity is low or because the firm’s dividend
policy in a given casc cannot be purstued. The conclusion should there-
fore be that an aversion to concealed reserves can be reasonable. The
relevance of tLis reasoning is of course entircly dependent on the prob-
ability that a liquidation of concealed reserves will be necessary. There
has perhaps been a tendency i a pérl of the Jiterature 1o overestimate
the risks in this context.! We can refer to the analysis in Section 9.
There it was shown that a net liquidation of concealed reserves was
not necessitated by the fact that a growing firm began to increase at a
decreasing rate or became stationary. If, however, the firm’s stock of
capilal begins to decrease, a liquidation of concealed reserves will be
unavoidable. The same will be true if the rate of depreciation allowance-
decreases pronouncedly and liberal transitional regulations do not exist.

Consequently, it appears reasonable to assume that a liquidation of

depreciation is not allowed. The firmn then will chivose the rate of growlh that entails
that dNy/dg =0, i.c. g;. If accelerated depreciation allowaneces are permiited the eurrent
valuc of profits allcr taxes will Le Ng= (1 —#*)N,. We now seck the value for g which
in this case makes dNy/dg = 0. This value for g is delermined by

dNg N, dif

dg 1— g

A calculation of dffjdg (c!. equation (18); shows that if in addition te our previous assump-
tions we assume thal r’ <0, difjdg<0. In this case dN,/dg <0. This is true when g>g,.
The rate of growth g; which the firmt chooses in this case is therefore greater than g,.

! Sce, e.g., Robert Llisners review of a study by Osmo V. Jaskari in Econometrica 1963,
pp. 619-20,
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concealed reserves in the manner discussed will be necessary only in
relatively extreme cases.

At the sale of the firm the sale price will probably be lower the
grealer are the concealed reserves. In passing it can he mentioned thal
this circamstance is obviously not necessarily a reason for the firm'’s
management to atiempt to avoid accumulation of concealed reserves.
If the tax saving, say, is conlinuously invested in productive capital,
the result of the forination of conceuled reserves can conceivabiy be
an increase in the market value of the firm.

Undoubtedly, the analysis based on Diagram 5 is unsalisfaciory in
a number of respeets. Firstly, the firm’s choice obviously doesn't lic
among different consfani rates of growth but rather among dilferent
variants of the function g = g(1). In the second place, nothing has heen
said about the delerminants of the shape of the function, r=1r(g). A
fruitful discussion of this subject presupposes the introduction of a rather
large number of hitherio viconsidered factors into the analysis. In the
present discussion, this will not be attempted. Rather, we shall indicate
the extent of the problem with a few semewhat randomly chosen examp-
les of such factors. Firstly, it will be necessary to make certain assump-
tions about the futurc market demand for the firm’s products. Secondly,
the nature of the markel and the reactions of compeling producers must
be specified. Thirdly, the costs of financing invesiment occasioned by
the aliernative growth rates should be discussed. Fourthly, it will be
reasonable to consider explicitly techuological development and its
eflccts (along with that of the assumed wage development) on the costs
of the firm.

Some Concluding Remarks

11. In this paper, the term accelerated depreciation has been taken
to mcan depreciation at a faster rate than the reduction in value of
the assct as a result of wear and tear and aging. It is not nccesséry to
emphasize that a specification and utilization of this concept are fraught
with exceplional difficuliics. Among these are the difficulties of defining
the capital concept meaningfully and operationally and of measuring
the physical wear and tear of the asset as well as the reduction in value

as a result of tcchnological and organizational change. That most
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authors have been disinclined dircelly to define accelerated deprecia- '
tion and have avoided introducing an explicit measure of the cffective
tax burden into their analyses of accelerated depreciation undoubtedly
relates lo these difficulties. Morcaver, it is cuite possible to draw con-
clusions about the direction of the change in the eflective tax burden
caused by changes in the type and rvates of depreciation allowance
merely, by comparing the amoun! of depreciation aliowances under
dificrent sets of condilions. '

In this article, firstly, an attempt has been made—under ideal assurnp-
tions--to indicate the actual tax burden that can result from different
tvpes of depreciation allowance. In crder {o keep ils scope within
reasonable proportions we have not discussed how the firm finaices
investment and the related dividend policy. Nor have we censidered
the possibilities of transfers 1o investinent reserves funds or {0 internal
pension funds which can be supposed to inflvence the profit rate after
faxes in a manner similar to accelerated depreciation ailowances.?

Sceondly, the investment incentives provided firnis by different types
of depreciation allowances have heen discussed. That this second pari
of the analysis is of a more cxperimental charocter than the first is
rcadily apparent, The idea was not so much lo arrive at precise and
definitive conclusions but rather to point to some factors which—every-
thing clse being cqual—could be relevani 1o such a discussion. It
appears nol unfair {o assert that the theorelical Jiterature uvatil now has
contribuled relatively little to eclucidate the question of accelerated
deprecialion and investment incenlives. Also, empirical studies have
been rare.2

In the Swedish debate over gross and nel profits taxation, one argu-
ment put forward against net profils laxation has been that it discri-

! The extent to which Swedish firms have utilized depreciation allowances or transfers
to various funds can perhaps be indicated by the fact that during the years 1953-62 paid
taxes (including investinent tax) fluctuated in the interval between 0.8-1.0 thousand
million Swedish Kronor, while gross profits (iucluding changes in inventory reserves) in
the same period increased rather evenly from 2.7 to 5.2 thousand million Swedishi Kronor
according 1o caleulations carried out by Jaak Jirv. These data are prescnted in Faxén’s
arlicle in the above mentioncd publication from the Nelivnal Bureau of Economic Resewch.
How this development should be interpreted must remain an oper question in the present
article. :

~ *See D. V. Corner and Alan Williams “The Sensivity of Businesses to Initial and
Investment Allowances”, Economica 1963, p. 35.
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minates against firms which earn larger profits and can therefoce Le
assumed to be the most efficient and the most worthy of expansion.?
This, of course, would be quite correct as Jong as aclual profits were
those taken into account for tax purposes. Such an assumplion, however,
is somewhat unrealistic. For, given accelerated depreciaiion allowances,
net profits taxation will favour the highly profitable and expanding
firms and therefore probably provides an inceniive to growth. The
exact eflccts of gross profits taxation in this respect appear to be some-

what uncertain but would be well worth thorough analysis.

APPENDIX

Calculation of the Book value of the Fixed Capital and
the Concealed Reserves

12, In order lo caiculate the effective tax rale the hook value of the fixed
capital, C,;, must be expressed in ferms of predetermined magnitudes, This
step shall be carried oul in this section. Once this has becn accomplished,
we can immediately obtain an expression for the concealed reserves in fixed
capital. .

a) Assuwmie firstly that ¢ -+0. When initial allowances are permitted (14) can
be written

C=(1—d)Ciy+ (1 —a) I+ DK, (53)
Since ¢ = =153 +g) (59)
K= K, [1 - %“ + %0 -+ g)‘] (55)

which inserted in (53) gives
Ci=1—-d)Cis+(1—a) K, [(g’ W+ha+gtt+ b(l - %")] . (56)

The assumplion that, at the start, the depreciation allowance corresponds to
the actual decrease in the value of capital due to wear and aging means that
C, = K,. ITowever, we shall not assume any special norm for comparison here
and thereforc we set C,=xA, In thc event, the solulion of the difference
equation (56) will be

Ci= [(x ~k) (A —d)f +k ?g—" A+ +k, (1 - g;)] K, Y

1 Sce, e.g. Rehn, Gista, “Bruttobeskatining”, Framfidens forelagsbeskatining, S.N.S,
publication Stockholm 1960, pp. 31-37.

.
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where k=1 - a) 3—3_—& (58)
b~ -
ky=(1—a) p (59)
Ky == Ry (key — ) 5;9 (60)
The ralio between €, and K, will be
t,, 9o t 9o
k) (A=) hy 2 (1 gyt Ry (1
C @—k)(3—d) llg( 9 ]2(1 g)
= — : : (61)
K 1-90190 1 4 gy
g g

If the stock of capital is increasing (i.e. g, >0) C,/I, will converge towards
the following limiting values

C
g>0:}=k1<1 (62)
C (4
g<0:}-<=lcz<]. (63)

That g, «nd g are positive, implies that C,, X,, L, and total concealed reser-
ves, R,, gradaally (after the transition period) will increase at the rate, g. 1If,
on the other hand, g, >0 >¢, C,, K,, I.; and 11, will tend {0 become stationary.

If the stock of capital decreases (g, <0)C,/I, converges towards k, if g =g,
and towards k&, il g <g,.

Concealed reserves in fixed capital, RE¢ =N, —C)), can be expressed thus

Rf= [(1 - %’) (1—ky)+ %" A=k)A+gf~(x-k) (- d‘)‘] Ky (69
Concealed reserves in inventorics, RE, are
Rl = h:q; [(1+g)t—1] L, (65)

The change in the total concealed reserve during period ( is therefore
ARy= (= I3) dK (1 — &)t + ¢, [(1 ~ k) Ko+ hLg} (1 g)". (66)

b) We assume now that I} = J§ >0, i.c. g =0. Instead of (53), we will then
have

K=K, tg,0 ©7)
which, substituted in (33), gives

Ci=(1—d)CryF(1—a)[goFb+b(t—1) gg) K,.' (68)
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The solution of (0S) is
C=lw—k) (1 —d) + kygo I+ 1) K, (69)

where _ ky= Iy + %’(1 —k,— a). (70)
From (67) and (69), it appears that with constant positive net investinent

we oblain the same limiting value for C./I, (namely k,) as when we assumed
that g, >0 >g¢ (cr g <g, <C). In that case, R, Ry and AR, will be

Ri=[1—kit(1—k)gol — (@~ k) (1~ D)) Ky (71)
Ri =thgy Ly 4 (72)
AR = [go(1 = kp) + d( - k) (1= d)'] Ko+ hgo Lo (73)

Calculation of the Effcetive Tax Rate When the Profit Rate
is Exogencusly Given

13. We start from the premise that initial allowances and inventory write-
downs as well as normal depreciation allowances (Case 1) are permitted.
Substitution of (8) in (7) gives

R = dCy+ alIf 4 hIF - b(1 — a) K,

r4'
! rS, (/ )

We shall view in turn the case of a firm with a growing, a stationary and
a declining stock of capital.

a) The growing firm (g, >0). Assume {irst that ¢g=+=0. If in (74) we take
into account (54), (55) and (57) and the expressions for If and S, correspond-
ing to (51) and (55) we obtain

(= k) ak (1~ d)' + gol(1 — k) Ko+ kLg] (1 + g)!

9,9 )
rS [1 —~ 22 (1 g)']
L9 g

B,

The numerator in (75) is of course equal to AR, according to (G6).
AL}, can also Le written

ARy = (x— k) Kogd{(1 — d)* - kg, Ly(1 + g)*
+go K(1 = 1) [(1+g) — (1 - )]+ gy Kge(1 — d)t. (76)

Parameters d, a, h and b are of course posilive and less than 1. Moreover,
we have assumed that d is not less than b. If now r as well as g and g, are posi-
tive (cf. (76)) clearly z >k, is a sufficient (but not a necessary) condition for
B,>0 or, in other words, for {f <{§. When g >0, as appears from (73) the
limiting value for B, will be

B=g (il"l)r-s— 0. (17
¢
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The limiting value, (%, for the effective lax rate will therefore he
[ _g g
E N
=M1 ->A-k)k-=h1-Kk)]|. 78
F=| 1= A k) k= TR (78)

If net investment is positive but declining—i.e. g <6 <g—-it can be shown
that z >k, is a sufficient but not a necessary coudition for {f <"1 When
g < 0, the limiting value fer B, will be zero (¢f. (75)) and therefore (F =tV

We assume now a constant volume of investment i.e. g =0. (67), (62} and
(70) are inscrted in (74):

- (@— k) dK (1 — ay -+ ky) g Kol1 —(1 - (l)'] +ag Ko(1 — )t kg, Ly
rSy(1-+g,0)

B,
(79)

In this case the mwwmevator is equal to AR, according to (73). I'rom (79)
it appears that B, is positive if © > k,. Further, it can be scen that B, converges
townrds zero when [ -+ oo and therefore thatl we also obtain (£ =%,

b} The Stalionary Firm. (g, =0). We oblain 13, by sctling gg =g = 0 i (79)
or in (75)

(@) dE1-- @)
By S, . (80)

It can be scen immediately that B, >0 il z >k, and B, converges mono-
tonously towards zero when {-» oo,

¢) The Declining ¥irm (g, <0). It appears rcasonable {o start from the
premise that fixed capital cannot decline in valuce at a faster rate than it
wears oul. If g <g, <0, the stock of capital declintes at a decreasing rate and
converges towards the value Sy(1 -g¢,/¢) (cf. (53)). We assume z >£k,. 17, for
example, we have ¢ +d >0, then k, >k, (ci. (58)-(60)). In that case, the first
term in the wumevator in (73)—as well as obviously the denominatoer-is
positive while the sccond term is negative. It is therefore conceivable that
B, is positive for low values for {. However, B, will gradually become negative
since the positive term is reduced at a faster rate than the negative tern.
B, converges towards zero. If g =g, <0, the stock of capital converges towards
zero at a constant raie. Also, in that case, B, can be positive for low valucs
of [if x >L, >k, B, decrcases monotonically lowards the limiting value (77)
which in this case is negative.

1 \We can show this with (76) as the starting point. Of the four terms in this expression,
“under the present assuinplions, the two first terms and the last term are positive just as
is the factor g, K. 1 |g| <d the third term is positive because 1 — Ky and [(1 + )t -1 —-d)f}
are both positive. If d < [g] <(d~b +ab)ja, 1L, and {(1+g)' — (1 - d)*] arc negalive and
the third term is therefore positive. If |g| =(d —b-+ab)fa, 1~k =0. 1f, finally, |g] >
(d—-b+ab)ja, 1 —k,;>0. Since
. ey d—b)
a—(1—k)=—- >0
d=ky)= gtd
the sum of the third and fourth terms will be positive. The case where |¢] =d shall not
be analysed here.
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Finally, if g >g, K, will be zero after a finite number of periods {, where

t, = log (1 - 2) /log (1 +g). 81)
% . »

The limiting value for B, has no cconomic meaning in this case, and there-
fore shall not be subjected to further analysis.

Case VI

14. In this section, we will calculate the effective tax rate in Case VI As
in Secticn 13, the profit rate is assumed to be exogenously given.
Substitution of (13) in (7) gives

arf
By=—= 9
s €2)
akg, ’
or . B¢=T. . . (83)

If g >0, g, converges towards g (cf. (1)) and {f approachcs

= t‘"(1 -4 1:). (&4)

r

If we assume ihat g =g,, then {f will be conslant and equal to the limiting
value just indicated. If g =0. then B, converges towards zero and we have
(=t~

Faxén’s analysis is not rigourously formalizcd and therefore the assump-
tions he has used are not evident in certain respects. The diagram in which
Faxén summarizes his analysis! is based on an expression taking the form

= t-"(1 - 9;’ s) . (85)

where s is a rate of depreciation allowance. {f is thus equally large in all
periods. As can casily be seen, we can arrive at this resull in two ways. Lirstly,
we can start from Case VI and assume that the analysis only includes fixed
capital (k==1) and that g =g,. We then obtain (83) where s =a. Alternatively,
we can simply assume that the analysis applics only to inventory investment.
If we set I =0 in (13) and then calculate /f, we obtain (83) where, now, s =h.

1 See Faxén, op. cit., p. 61.



List of Symbols

The following list indicates the most important symbols used in the

analysis.

K,

S
RF
L,
Rt
S,
R,
I‘.

the aclucl value of fixed capital

the boolk value of fixed canital

concealed reserves in fixed eapital (R = K, - ()

the actual value of inventory

concealed reserves in inventorics

the firm's total slock of capital (S, =N, ~L;)

the tolal concealed reserves in-capital (2, ~ R + R}

fixed capital as a proportion of the tolal capilal stock (k=K /S))

v1i:32

the relation between the book value and the actual value of fixed capital

in the initial position (x = Cy/R)

ihe proportion of fixed capital which wears or ages per time peiiod.

gross investment in fixed capital

net investment in fixed capital

net investment in inventories

lotal depreciation allowances (including possible invenfory write-d
profits---in the economic sense—bcfore taxes
profits before depreciation allowances (Vi =V, =X
taxable profits (W, = V§ - 4)) :

the corporalion tax (7', =YW

the nominal corporate tax rate

the effective tax rate (6 = T,/V))

the firm’s profit rate before taxes (r = V,/S)

the profit rate effer taxes, i.e. ¥ =(V, -~ T)/S,

the firm’s required rate of vield affer laxes

the normal (or current) rate of depreciation allowance for fixed capital

@=1b)

the proportion of gross (or 1ict) investnient which can be depreciated imme-

diately.

the ratio indicating the allowed write-down of inventory investment

(calculated net)
the rate of increase of J¥ and If
the rate of growth of the stock of capital (g, = 1/, = TE[L))

Index £ alludes o period ¢ wherever flow quantities are concerned and Lo

the beginning of period { wherever siock quantities are involved.
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somewhat lower than the corporate tax rate. 4t that time (1954) the average
corporate tax rate was about 47 per cent (cf, Table VII:1) and thus a deposit

rate of 40 per cent was suggesied by the committee.

This view was evidently aécepted in the governument's IF-propcsition sub~
mitted to parliament early in February 1955 and approved late in Mzy.
Before this approval, however, the government had decided to take furcher
steps against the raﬁidiy developing inflatiovary pressures. Among the mea~
sures proposed late in April and enacted in early June was an increase of
the state corporate tax rate from 40 to 50 per cent. Thus, the gap betweon
the corporate tax rate and the deposit rate became much wider than was
originally suggested. This probably increased the attraction of IF-azlloca-
tions considerably and reduced the impact of the corporate tax increase.3)
Another effect of the widening of the gap between the corporate tax rate
and the deposit rate was to make it easier for the firms to adapt themselves
to the more restrictive depreciation rules proposed by the Business Tax
Committee and eunacted in June 1955. It is not clear vhether this wlidening
was deliberately intended or simply a result of incompleie coordination of
the use of diffcrent instruments in a stormy period for ccounomic policy.
After a lowering of the state corporate tax raie from 1960 and an increase
from 40 to 46 per cent of the corporate deposit rate at the same time the. gap-
between the two was drastically reduced as appears from Teble VII:1. Since 1960
the gap has been increasing due to the steady rise in municipal tax rates

4)

and it now (1973) exceeds 8 percentage points,

2) See {1@ p. 244.

3) When discussing the proposed increase in corporate taxation in the
Supplementary Bill in April 1955 (Proposition No. 180, p. 36) the
minister of finance Sk8ld stated: "To the extent that the firms wish
partly to avoid the effects of increased profit taxation through taz-
free allocaiions to investment funds this would be a development which
is altogether desirable from a conjunctural point of view." (My trans-
lation) This argument seems to rest on the rather dubious assumption
that a deposition in the Central Bank of 40 per cent of a given profit
will reduce the firm's investment outlays as much as a profit tax of
56 per cent (cf. Table VII:1l).

4) For (most) unincorporated associations the state tax rate is only 32
per cent which gives a combined tax rate 1972 of 48.2 per cent. The depo-
sit rate has consequently been set at 40 per cent and the gap hetween
the two is thus of the same size as that of corporations and saving
banks. Before 1970 saving banks had the same standing as unincorporated
associations in this respect.
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3. The 1955 legislation involved chenges of the originzat vules in four
other important respects. The first concerns tiwe limits for taix~free allo-
cations. Accordiug to the older provisions allocations which were not used
within six (later ten) years would be subject to taxation. This time limit
was abolished in 1955, In the second place the share of profits which could
be allocated to investment funds was raised from 2C per cent (the main rule}
to 40 per cent. Concerning forestry the maximal allocation was set at 10

per cent of gross income from 1955. Thirdly, a so-called "free sector" was
introduced. If zllocated funds have not been released by the authorities within
five years after allocation the firms are free to withdraw a certain part of
them (30 per cent) for investment purposes. But the normal procedure would
still be (at least until recently) that the government authorizes the Labous

Market Board, a central administrative agency, to grant firms permission

after application to use their investment funde during a limited period of

time in which total demand otherwise would be insufficient tn secure full

t

empleyment. Such M"general releases' may apply to all or certain firms and

types of investment and further conditions may be prescribed. The govern=

s e e v e

ment may also in special cases permit releases of past and future alloca-
tions to investment funds to finance desirable projects, the completion
of vhich might take more than two vears. Releasecs on a selective basis
might also be granted by the governmernt to individual firms in order to
stimulate investments in certain regions or inm general. When funds are

set free by the government releases can neither exceed 75 per cent of exist-

ing (or future) investment funds nor 75 per cent of the cost of the project.

Finally an extras investment deduction amounting to 10 per cent of releases

was iantroduced in 1955. This extra deduction is not given if releases are
granted directly by the government (whatever the purpose is) or if funds

are withdravn from the free sector,

4. In the boom year 1960 special IF-arrangements were made in order to

5)

check private investments. Firms were invited to denos in the Central

it
Bank not 46 per cent but 100 per cent of profits. The voluntary part of the

6)

deposits would be repaid at the end of 1961. 7 Ac & compensation for the

5) See [13] p. 31.

6) To avoid repayments at the end of 1961 the firms were offercl a deduction
amounting to 10.5 per cent of extra deposits which were nct withdrawm
before the end of 1962.
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Table VII:1. Nominal corporate tax rate and investment fund deposit rate in

Sweden 1954~1972 (percentage points)

Nowminal corporate tax ratel) N o
IF~deposit rate| t -8 “ﬁ
State Municipal Total L
t ' t N B
S L ot
1954 40 12.40 47 .4 - - -
1955 45 12.24 51.7 &0 11.7 77.4
1956 50 12.37 56.2 40 16.2 71.2
1957 50 12.61 56.3 40 16,3 71.0
1458 50 13.69 56.8 40 ' 1%.8 70.4
1959 50 14,20 57.1 40 . 17.1 7¢,1
1960 40 14.62 48.8 462 2.8 | 94.3
1961 40 14.99 49.0 46 3.0 { 93.9
19¢2 40 15.24 49.1 46 3.1 | 037
1963 40 15.46 49.3 46 3.3 1 93,3
16564 40 16.49 49.9 46 3.9 | ¢2,2
1655 40 17.25 50.4 46 4.4 | 91.3
1966 40 18.29 51.0 46 5.0 ! 9.2
1957 40 16,71 51.2 46 5.2 89.8
1968 40 19.34 51.6 46 5.6 §¢.1
1969 40 20.24 52.2 46 6.2 68,1
1870 40 21.00 52.6 s 6.6 | 87.5
1971 40 22.54 53.5 46 7.5 86.0
1672 40 25.78 54,3 46 6.3 | 84,7
1973 | 40 2.9 | ser 4 8.4 | 84.6

1) The municipal tax rate is thz national avevage tax rate for all municinalizics,

e s e nd ]

The total tax rate is calculatzd cs &N = tsul'tL(1~ts) since the municisal
tax paid in a given year is deductible for state tax puzposes the folloving

year. Under such a systewm, the toczl tax rate is, strictly cpezking, constent

only if municipal taxable profits grow at a constont rate.

. , . . Tal -
2) The increase became effective {rom July lst, sce Lljj p. 27.

Source: Arsbok f&r Sveriges Fommunsr 1870 {S05) table 18 aund Central Ruresu
of Statistics.
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extra deposits the firms were given oxtra deduvctions from taxable incoma
corresponding to 12 per cent of the voluntary deposits made before August
1st 1960 and 8 par cent of voluntary deposits made after thet date but

before the first of November. A similar arrangement was made in 1951,

In its report presented in 1962, the IF-committee comsidercd the possibility
of making such special rules a permanent part of the IF~legislation. The
committee concluded, however, that if a tempovary profit sterilization is
desirable in a boom, then it is preferable that the provisions are designed
in accordance with the special circumstances prevailing during that parti-

7) - . I s
cular boomn. The special rules were consequently not mada permanent.

In 1963 the IF-legislation was extendad in diffcrent respecte. One main
purpose was to stimulate firms to make investments in inventories during
recessions. According to the new provisions the Labour Market Board may
release investment funds for inventory investments., When this happens,
deposited funds are paid out by the Central Bank in the usual proportion an?
an extra investwent deducticn of 10 per cent of the release~financed stock
increase is also given. In addition to that, IT-financed iuventories wmay

be written down to the same extent as inventories financed in other ways.
After four years, released funds are subject to taxation but if the firm
prefers it, they may instead be reallocated  to the investment fund. Such
a reallocation does not diminish the scope for normal allocations. In this
case allocations may in other words exceed 40 per cent of profits. If re~
leased funds eventually are reallocated, the system simply implies that

the firms obtain four year interest-free 1oans.8) In what follows we shall

disregard inventories altogether,

Another change concerned the vight to trancfer investment funds, Since the
IF-system naturally cannot give tax benefits to firms without investment
funds (e.g. all new firms) concerns have bzén allowed from 1963 to transfer

investment funds from one corporation to another within the concern.

7) See [17] pp. 52-53.

8) T¥or further details, zee [18] chap, 7.
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Two interpretations of the IF-system

5. The IF~system may be conceived of in diffcrent ways and this has peobably
caused some confusion in the litevature on the subject. According to ome

interpretation allocations may be regarded as deprcciation allowances in

advance of the purchase of plant and equipment. When the investment funds
some years later are released and the investments actually are made, the

book value of the capital stock (and thus the base for future current de-
preciation) is immediately reduced by an amount equal to the IF-financed cost
of the pew capital goods. This depreciation is of course not deductible since
a deduction was allowed when the allocation was made. The use of the IF-
system implies in other words that depreciation allowances reduce taxable
profits and the book value in different periods and not simultaneously as

is normally the case. With this conception the ITF-system is viewed as &
variant of accelerated (''pre-initial®) depreciation combined with a deposit

arrangenment.

When seen as a depreciation scheme the IF-system thus offers two tax bene-
fits comparad with other ways of financing investments. The first is the
tax credit involved in admitting depreciation allowances at the time of

allocation instead of during the normal life-tiwe of the capital good. With

3

1<

regard to a single investment project the "repayment" of this tax credit i:
made during the active years of the asset when otherwise normal depreciation
allowances cannot be claimed. This benefit is of course larger for a2 building
with a long writing-down periocd than for machinery with a short one. The
maximun benefit is obtained in cases where depreciation for tax purposes is
not admitted at all (e.g. road construction before the chanpge of the rules

in 1969). Similarly, the tax credit benefit is smallest vhen immediate de-
preciation normally is possible (which is true of cost for e.g. repair and
maintenance). The second IF-benefit is the extra 10 per cent deduction
mentioned earlier. From these two benefits should be deducted (in a proper
present value calculation) the interest forgone on deposited funds from

allocation to release.

According to another interpretation, allocations to investment funds are

regarded as a temporary sterilization of profits for tax purposes. When

the funds later are released they are consequently subject to taxation. On

depreciation allowances corresponding to the investments financed by re-

leased funds. Thus the firm'z Laxable income is not affected by the
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3

"desterilization" of pnrofits and the immedistc depreciation since these
. 9 o P . . .
two transactions cancel out. ) The temporary profit sterilization is also

combined with a deposit arrangement.

It is clearly immaterial whether the IF-system is seen as ¢ device aiming at
a reallocation in time of depreciztion allowances or of taxable profits. In
all periods the book value of fixed capital as well as tazahle profits ave
independent of whether one or the other interpretation is chosen. The
discussion in this paper will be based on the first aud, as ifi seems, mere
straightforward interpretation which is also the one accented in the law
containing the IF~previous.1) It is also accentaed in the study of Johansson-

2)

Edenhammar.

3

6. That the IF~-system in some cagaeg has been presented in a partly coniuse
ing way may be due to a failure to keep the two interprctsiions strictly

apart. In his survey Wickman stresses that ... allocatiozs to such reserves

are not taxable at the time when they are set aside ... The tax benefits
come when the reserves are utilized: the building, machinery end other per-
missible costs may be written off at once and an extra 10 per cent of the
cost of investment may be deducted from taxalle 1ncom,,“3) Similer descri
tions of the tax benefits of the IF~system are given by e.g. Conarp, Luund-
berg and OFCD.A) The immediate writing=-down of IF-finsnced investments is -
strangely enough -~ also scen as a tax benefit by the IF-committee reporting

in 1962, by the minister of finance (Stridng) in the 1263 proposition and by

5)

- .

the Labour Market Committee reporting in 1965.77 Also Hanscn and Thunholm in
their presentations of the Swedish IF-rules fail to say auything about tha
consequences for the firm's future tax burden which releases (and with-

6 . . v ‘e .
drawals) lead to. ) Ae pointed out above, the immediate writing off

9) The taxable profit in years of release is of course reduced by the cxtra
investment deduction.

1) See Law No. 1963:215 paragraph 15 where
must be reduced by an amount correspondi
this depreciation is not deductible. See
Adolf Lundewall Skattehandbok, Stockliolm

2) See [18] pp. 16-17.
3) See [35J p. 4-5, Tt should be pointed oui, however, that the numerical
1a

analysis in Appendix A is clear and caruot he ElSUHdQTa_OOd in th
4) See [9] p. 34, [22] pp. 227-29 2nd |
5) See [17] pp. 82-83, LlJ] 10 and {

6) See [16] pp. 354-57 and [33] o, 302-05.

it is stated that the book ve
ng to the If¥-rclease and that
also the comments to the law
1961, pp. 955-66.

251 pp. 26-29,
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in connection with a release is not a tax benefit because either it is not

deductible (interpretation one) or it is matched by an incrcase in tauable

income due to "desterilization' of profits (interpretation two).

In the literature it is often stressed that it is more advantageous for a

firm to use investment funds to finance investmants in buildings than in

machihery.7) The reason is not that the tax benefit obtained through limme-

diate depreciation is larger when long-term rather than short-term assets
are written down. Since the depreciation cannot be deducted from taxable

. income, no tax benefit is involved aL all. The reason is inctead that the

value of the increased future tax costs (resulting from the loss of future

tax base after the immediate Ocpre(xutlon) is gmaller the losnger the dura-~

bility of the IF-financed asset is.

The IF~systems in the Nordic countries

7. After this brief presentation of the develeopment and present form of
the Swedish IF-gsystem it is probably of some interest to compare the Swedis)
variant with the corresponding systems in the other Nordic countriee &
In order to make a long story short, the main features of all four systems
are presented inm Table VII:2. In that table the countries are placed according
to the degree of similarity with the Swedish IF-system. Sweden and Denmark

are thus the extreme cases.

The Swedish cystem is par excellence an instruwent for countercyclical (and
regional) policies. This is so even mwore than Table VII:2 shows since in Sweden
the so-called free sector (the 30 per cent of allocations which may be
withdrawn freely after 5 years) has played an insignificant role in the

sense that only rather limited amounts of funds have been set free through

this channel. The Finnish investment funds and the Norwegian A-gystem

(cf. Tahle VII:2).have also been designed to serve countercyclical purposes but

4-5 years after allocations are made all funds autematically btecoma part of

.

the free sector and may be withdrawn according te the firm'c wishes.
The basic aim of the Norwegian B-system and the Danish EF-legislaticn is to
stimulate industrial growth and not to influence cconjunctural developments.

Thus, with regard to these funds, the authoritics cannot make relesses at

7)Y In chapterIX it 1is shown that this rule is not valid under all circum-
stances.

8) The Finnich IF-law can be found in [3] 1869 pp. 50-55. The Danish ru
are presented in [27] while the Norwegian system is outlined in [Bj nﬂd
[46] The Nordic rules are also compared in [ISj chap. 3.

1
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Table VII:2. Main features of the present IF-systems in the Nordic countries

Sweden

g
Finland

a

. '
Herway

A

e

)
Deasvas 'I.'“’
sl Uin

[ NPT

10.

11.

12,

14,

Year of introduction

Passing of present
legislation

IF used mainly as an
instrument for stabi-
lization policies
(SP), regional poli~
cies (RP) or growth
policies in general
(GP)

Can unincerporated
firms participate?

Maximal share of pro-|
fits (before taxes)
which may he allccat-|
ed to I¥, % (a)

f
:

Share of alloccations :

vhich must be deposit:

ed, 7 (8)

Present nominal cor-
porate tax rate, %
(tN)

Deposits as a percent-
age of the altecrpativeé
tax payment
/ tN 14.
[B/tN( YA)]

Deposit received by
the Central Bank (CB)
or private banks (PB)]

Interest ratg on de-
posits, % (r )

Interest subject to
taxation?

Number of years afterxr
vwhich firms may with-
draw funds freely (m)

Share of allocations
which firms may with-
draw freely, 7 (§)

Releases and/for with-
drawals limited by
current investment
outlays?

SP+RP

no

/
40"

84.6

CB

yes

1955

196G

30

48%

59)

100

CB

no

100

1962

1967

18 3/4
(25)

133 1/3
(100)

ca. 501

200

cn

no

100

no

¢

1952

1969

npP

yes

13 3/4+

27 1/7)

(25-50)"

90‘97)

PR
current

yes
1~-5

100

no

continued

1965

Gr

yes

St

20

50

13

51D

1389

PB
current

yes

100

yes

e vew
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Sweden Finiandl) Norwayz’ Denmark

U

15. Extra deductions %
given as a percentage 33 1/3 | 81.8 ;

of allocations, % (YA: 0 0 (25) (45) 0 ;

16. Extra deductions ;
given as a percentage 12) i

of releases, % (y) 10™ 6 0 0 0 !

17. Addition to taxable i
income when funds are E

not used according to i
rules, 7 (of misused :
funds)13) 10 5 - - 5-60

1)
2)

3)

4)

5)

6)

7)

8)
9)

10)

11)

12)

The Finnish rules apply only to state taxation,

In the official Norwegian terminolegy the extra deduction (sse line 15} i
considered part of the allocation. In order to make tha Norwvegian and

the other Nordic IF-systems directly comparable, we cousider as IF-allo-
cations only the funds which can be transferred back to the fivm if they
are used to finance investments (as specified in the law). Yor this reascon
the extra MNorwegian deducticn is not included in allocations. Thie explains
the somewhat odd figures for Norway in some cascs. The "nice” fipures with-
in parentheses are the official ratios based on the assumption that the
extra deduction is part of allocations.

With regard to the extra deduction the IF-system for development areas
distinguishes between Northern Norway and the remaining development areas.
In the former area this deduction i¢ 81,87 (officially 45%) and in the
latter area it is 53.87% (cfficilally 357). The figures in column B apply to
Northern Norway. The figures for the remaining development area would

be 16 1/4 = 32 1/2 in line 5, 76.9% in line 6 and 53.87 in line 15.

In forestry the limit is 10%Z of sales.

Allocations (including the extra deduction) may exceed 25% of profits to
the extent that taxable profits thereby ere not reduced below the average
for the two preceding years.

Entreprencurs subject to progressive taxation are required to deposit
387.

Instead of depositing, the firm may present a private bank guarantee
of the stipulated deposit.

For calculation, see note to Table 1,

The normal (state) rates are 47 per cent on distributed profits (in

excess of dividends received) and 49 per cent on other profits. 1968-70
the rates were incrcased on a temporary basis (1970 the temporary surtax
was 4 per cent)., Municipal tax rates vary between 9-18 per cent, Municipal
taxes are not deductible for state tax purposes.

The state tax rate is 30 per cent whereas wunicipal tax rates vary betwaeen
16-19 per cent. Municipal taxes are not deductible for state tax purposes.

Danish corporations are allowed to deduct from profits 2.5 per cent of
the (nowinal) value of stocks. This deduction cannot exceed 50 per cent
of profits. The corporate tax is collected by the state which transfers
15 per cent of it to the municipalities.

This deduction is not admitted when funds are withdrawm by the firm or
released selectively by the government.

Furthermore interest on taxes which would have been duce in the absence of
allccations are payable according to the Norwegian B-system (4%) znd the
Finnich I¥-law (5%).
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all, and these two variants arce thus nure free ccelor systems. The toila-
wing comments to Table VIT:2 will, as far ss Nerway is concerned, be based on

the general counter-cyclical IF-gysitonw outlinad in column A,

The maximal share of profits which may bhe allocated to invastment fuods is

twice as high in Sweden as it is in Denmark amnd

between. The deposit provisions in Sweden and are wove liberal than

in the other two countries., In the forimer countrics the rule is that depo~
sits should not exceed the amount of taxes that cotherwise should have been

paid. Danish firms with compulsery bookkecping have to derosit 50% of
allocations or about 1407 of taxes otherwise due. Other Danish firms wuct

; )
deposit an amount equal to the allccation, ) Under the Novuvegian svstem de-

posiie of the same size as zllocatiens- (nromer) ovl the extira deduction (one
thivd of allecations) are required, With a nowinal tax vate of ahout 507

”

thiz impliies deposits which are twice as great ss the alternative tax pay-

mencs,

With repard to the purposes for vhich allocated funds may bhe vsed the

Novweglen system is the most liberal, since it permits chat withdrawn (or

*§

reteased) funds are used to write down old plant and equipment as well as new
investments.  The amount of investments currently undertaken does not, in
other words, limit the firms' ability to use fund as is the case in the

other three countries, Another implication of this Norwegian rule is that

the freedom ¢f the withdrawing enterprise to choose assats with a favourable
durability for dewn-writing purposes - i.e. long term asscts - is likely

to be greatly enhanced., Under the Norwegilan system a firm finally has the
option to make withdrawn funds subject to taxation without penalty zad

this too iz a unique fcature of the Norweglan IF-system (ef, line 17 in

Table VII:2).

9) The Panish rax comuitiec, whlcﬁ ou tllned the original TF-systemn, wulad
out, stranpcly cnourh, the possibility that Danish investment funds
should bLe used as a tool for short-term demand manapement. The main arzu-
ment appears o be that this would involve undue regulation of private
enterprises. Consegucently the possible forms of such a system were not
investigated at all, Sce [7] pp. 140-41,

1) As

ndicatad in Table 2, denosits in Demmark are made ip private credit
itutes, It 1s of course possible that a bank may asrce to finance a
sit threoush a new loan - especially siv:a the bank can qo that with=-
out peying out cash. As pointed out by Uozs . n [Ali the firm's abiliuy
to finance investments is hardly influencel by tbe IF-allocaiicon in such

a case.



deduction in Finlarnd i3 gimilzy ¢ the 10 potv cont extra investinont

are seb free throuplh a

e

ticn allowed automatically in Suwude

general releacse. The Fioniszh de povever givern only after a dig~

cretionary government decision.

In Norway allocations to investment findc are seea as temy rary profit ste-

rilizations (inteuvpretation 2). Wahen funds are urad only 75 per cent of the

releasad or withdrorn funds ars added to tamarle income but ai the some tiss

equally lacge extra (deductible} depreciations on plant and sqaipuent may

of 25 per cen’ of

be made. Ia this way the firp e
all allocated funds, This is the way che Herwepisn system novpally dia de-
geribed. fn terms of the Swedish svyeiem the extra tax bemefin piven in

Norway can be seen as a deduction from taxable iacome swouniin

thkixd of

o

1locations proper., The word proper is added to iadicats that we

kzve not considered the deduction a pare of allocations {(inm wilol cuase the

meaning of allcecations becomes the sam2 as in Sweden). This unaftisizl

of view, which hae only formal significance, has been sdopted in Table VIIDZ
&8 expl. ned in note 2 after the table. An iwpoviant diffevence with regrrd
to tha ewirs taw benefit is evidently Lhat Rorwagian fiyxus, ccntizoy o
Swedish and Finnish, get the extra deducticn repardless of g thae fuads

are ralencsd from the tied sector or withdrewn from the fyae secioy. Usnder
the Swalich systen withdravels imply, in other words, an extra (oprovtunity)

i i8 equal to the value of the investment deducticn not ohia

No extra tax benefits are given according to the Danish IF-rules,

Investion: funds in operation
8. Befora the formal analysis 3t may be usefnl to present deta vhich will

T - 3 F ',’, g . B
give the reader an idea of the extent to vhich the IF--avatems lrave =

actuaily hoop

used in the past. Such descriptions have appearad elesavhere and it is

2)

fore hnardly necessary to be very detailed here.”” We zhall deal meinly with
Sweden, but data for the other Novdic countries will nue discussed briefly in

section 15,

N . -1 Y - =y ﬂ
2)  See for inscacce {1&1 rp. 21-24, [lj‘ npe 32-36, 191 pp. 34-25 and [13{
chap. b,



The Swedish investment fuwds plavo

number of rezsons. In the fivst placs

nvencoyy evalustion wore rather gousvews and

[

depreciation allowances and

T y

little incentive was left to make allceations to

the older vule, that investwment furds vot raleesad within 10 voove would
be subject to taxation, voduced iptercat in the IT-systom. X
that no funds were rale
poraticns' lack of intervcst. I

taxes &nd hold back pr

precludad fivwg from al

Since 1955, however, investment funds have bLeccoz wich wore importact, This
is mainly due to the less favourable depreciation rulas cusczold
year and to some of the new features in the 1955 i¥Fenct (e.o. he f{roc

Trooie VIL:3 gives

sector and the 10 per cent exira invectment

yearly data for allocations, rcleases,; deposizs 2nd rhe nuuhor o

9.  Thoe wuwber a0 Tihd d Ty ginco tho
final legis thie vurbery dg 8¢ill relatively o .

legs than lich eovnonatlions, This 1s of course én
advantage
on fairly clocz coopeyation betw

largest corporations (with more then 1000 engleyenz) have shows move

interest in the 1F-systemn thos inoihe sense thot the foromoy
in most years have allocated a significantly larger share of value aadad

4 4 s 1 “
to invertoent funds than the lattoer. ) Of the total cceuwwnlzared funds at

the end of 1960, 70 per cvent bad come from corprsations wirh nove than

1000 employees, 15 per cent frow firms with 300-1000 employed and the re-

maining 15 per ceut from corporations with fewer than 300 employed. There

has, hewevaer, been a clear tendency toward greaber participation by small
1 .

enterprices 2nd the corresponding figures for 1070 were 51, 14 and 35 per

cent respectively.

3)  Sce prencsitions 1951:32 and pp. 155-96.

4y  This has been shewn by SBderstan, sce (332 po.
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As appears from Table VIT:3, total allocations rose at a rapid rate after 1955.
The very large allocations in 1960 (and to some extent even 1961) were due

to the special ad hoc incentives mentioned in section 4. Since the beginning
of the sixties, yearly allocations in Sweden have varied between 400 and

1000 million crs. It would of coursebe interesting to relate allocations

to gross profits but the latter data are not readily available. The Central
Bureau of Statistics has, however, presented estimated figures for manu-
facturing industry which give at least a roughk idea of the size of gross
profits and allocations. Accordingly, to the CBS data (presented in column

9 in Table VII:3) less than 5 per cent of gross profits (adjusted for chaanges
in inventory reserves) were allocated to investment funds 1955-57. The

sharp rise during the recession 1958-59 is explained by declining profits

as well as by increased allocations. After 1960 (when as much as 22 per cent
of gross profits were allocated) The ratio has varied around 7-11 per cent.
Taxable profits have also been kept down through accumulation of hidden
reserves in buildings, machinery and inventories and (in the beginning of

5)

the period considered) through allocations to pension trusts.”” On a

trend basis allocations to IF in manufacturing industry have risen at a
faster rate than current depreciation allowances and after 1960 the former
expressed as a percentage of the latter have varied between 14 and 24 per

cent.

At this point it may also be illustrative to indicate some results of

6)

Stdersten's recent analysis of Swedish corporations 1953-68.

7)

Durirg this
period the profit margins'’ of Swedish corporations have been squeezed sig-
nificantly (from about 34 to 26 per cent). The corporations have, however,
been able to maintain an almost unchanged gross saving ratio in the period
due in particular to the declining tax ratio. The latter development is of
course partly explained by the profit squeeze but to a considerable extent
it is also the result of larger depreciation allowances and allccations to

IF (in relation to value added).

5) Of all these transactions aimed at reducing taxable income, allcca-
tions to IF accounted for 11-17 per cent 1955~57 and for 27-29 per cent
1958-62 with the exception of 1960 when the share was 62 per cent.
These ratios are implied in the data for manufacturing industry 1953-62
which have been presented by Mutén-Faxén, see [28] p. 360.

6) For more details, see [33] pp. 323-32,

7) Gross profits as a share of value added. Even the saving and the tax
ratios as used by Stdersten are measured as percentages of value added.
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It is also of interest, finally, to compare the accumulated investment

funds with private fixed investments (net of residential construction}.

This is done in Table VII:3 column 5. The percentage ratio rose significantly
after 1955 and in all years since 1960 it has exceeded 25 per cent. If, in
other words, all corporations were asked to use their investment funds and
actually did that, an anticipated 25 per cent decline in private invest-
ments in planté and equipment couid be avoided. This is naturally an

extreme case and actual releases have been far smaller than that and have

taken place only after applica%:ion by the firm.

10. The first general release of investment funds took place in the reces-
sion 1958-59.8)

approved of almost all applications for releases. The deminating part of

From May 1958 to Seétember 1659 the Labour Market Toard

the applications was for funds to finance buildings and plants. In order
to secure employment during the winter, compliance with a construction time
table approved by the local labour market authorities was a condition for
release. The funds could only be used within a specified period of time
which usually was 12 or 18 months, in a few cases 2 years., The Labnur Harket
Board permitted the release of 695 million crs. - about one half cf exist~
ing funds - to a total of 418 corporations, approximately one third of
those with investment funds, At the same time another 315 millions were
released for long-term projects by the government, It has been estimated
that about 90 per cent of the above mentioned funds was actually used by
the firms. To judge the net impact of these releases it would of course be
necessary to know to what extent investments now financed by investment
funds would have been made if no releases had been allowed. No thorough
empirical investigation of the net e¢ffect of the 1958-59 releases has been
made, It has, however, been argued that a large part of the expansionary
effects came too late and stimulated private investment activity well into

1960 when the new boom had begun.g)

The next large scale release came in 1962. In May the Labour Market Roard

was authorized to release funds for investments in buildings. A condition

8) TFor an account >f conjunctural development and economic policy in
Sweden in the post-war period, see [24].

9) See The Swedish Economy, Movember 1960, p. 40 and [13] p. 33. This
experience influenced the designing of the subsequent releases.
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was that comstruction had been started before November 1962 and only costs in-
curred before May 1 1963 would be covered bty the release. The latter pro-
vision was changed in April 1963 so that outlays made betwcen November 1

1963 and March 31 1964 would also be covered. Approximately 700 million crs.
were released to 554 corporations in this way but the estimated costs fer

the projects in questiocn were corsiderably higher (1150 million).

Late in 1962 it was decided to release funds for investments in machinery
(and ships) as well., In this case it was stipulated that orders had to be
made before May 1 1563 and delivery should take place so early that the
main employment effect would occur during 1663. About 300 million were re-

leased for this purpose.

In the empirical study made By Eliasson [}0], the aim was to weasure the
nct impact of the 1962-63 release. According to his study the resulrn of

the release was a substantial and well-timed net effect of about 300
million crs. on gross industrial consiruction during the 10 wonth release
period from July 1 1962 to April 30 1963. This awounts to about 15 pev

cent of total industrial construction during the fiscal year 1962/63.

The share of total construction would of course be much smaller. Eliasson
points out also, however, that a non-desired backlog effect remained during
the summer of 1963 and that the geographical distribution of the net effects
was less favourable since the strongest impact was found in regions with
no particulaer unemployment problems. As far as the release for investments
in machinery and equipment is councerned a net increase in orders placed

at about 160 million crs. was regictered. An estimated 30 per cent of these

orders was placed abroad.

11. A third round of general releases began in 1967. In M2y it was announc-
ed that investment funds could be used te finance investments in manufactur-
ing industyy and mining. Concerning investments in buildinge, costs incurred
during the last quarter of 1967 and the first gquarter of 1968 could be
written off against IF if construction had started after May 19, 1967,

With regard to investments in machinery a condition was that purchases were
made during the period May 19 - September 30, 1957 apd that delivery tonk
place befere March 31, 1968, Late in 1967 this offer was extended to ¢over
purchaces in the period December 8, 1967 = March 21, 1968 if the equipment
was delivered before July 1, 1968. The estimatad total cost of the invest-

ment projects covered by these two releases was 1850 million crs.
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In October 1967 it was decided to release IF for inventory investmenis made
in the period November 1, 1967 - March 31, 1968, About 140 miliion cve,

were released for this nurpose.

The last release to check the 1966-68 recessicn was announced in April
1968, Again investments in buildings outside manufacturing industry ond
mining were not eligible whereas no such restriction was prescribed this
time for investn:entsAin;machineryo1> Orders for machinery had to be placed
between May 1 and September 30, 1968 and delivery should be made before
April 1969. Investments in buildings could be written off against invest-
ment funds if construction started after May 1, 1968 and the costs were
incurred between October 1, 1968 and March 31, 1969, The total cost of the
projects which benefitted from the April 1968 relcase was approximately 880
million crs. This brings the total for the general releases during the
1967-68 recession to 2870 million crs. Of this investment cost cnly a part

was IF-financed,

The two general releases announced in May and Decerber 1967 have been the
subject of an empirical investigation [BL] similar to the one made by
Eliasson [10]. The new study, undertaken by Rucherg-Ohwman, deals mainiy
with investments in machinery whereas Lliasson's main field of interest

was construction activity. According to the new study the wet effect of the
two releases was to increase outlays for machinery and equipment in manu-

facturing industry and mining by more than 7 per cent (measured at an
. - . s &
annual rate) during the last quarter of 1967 and the first quarter of 1968, ’

The corresponding figure for the December 1952 release was 5 per cent, It
has, however, been estimated that the import leakage was somewhat larper

1967-68 than 1962-63 (42 per cent and 30 per cent respectively).B)

The fourth round of counter-cyclical releases was undertaken during the

1971 recession (the most severe in Sweden in the post-war period)., A general

1) It may be pointed out here that a temporary 25 per cent tax on building
investments was in force from April 1967 to September 1568. The tax
was not deductible and therefore prohibitive., Among the sectors exempted
frow the (selective) tax were e.g. manufacturing and mining, residentcial
construction and the Developrment Area.

2) See [3L, pp. 54-55.

) . .
3) See {3l pp. 66~67, Another difference between the releases wes that
the net effect as a percentage of the pross effect was greater in 1962
(53 per cent) than in 1967 (35-43 per cent).



Vii:1s

release for inventory investments during the rest of the year was announced
in July 1971. A total of 480 willion crs, was used in this way, Apart {rom
that no general releases were authorized 1971~72. Insitead, the government
decided to rely for the first time on selcctive releases for comjunctural
purposes. According to Grundberg 918 miliion crs. were released by the
government during 1971 for projects outside the development area.a) Whether
the new way of handling releases should be seen as a permanent feature or

not is not clear at the present .time, If all future releases are going to

be seclective, enterprise attitudes towards investment funds would be changed
for at least two reasous. In the first place expectations concerning the like-
lihood of releases would probably be jnfluenced. Secondly (as pointed out
earlier) the extra investment deduction ig not admitted when releases are

selective,

12. It should, finally, be pointed out that the Swedish IF-system since 1963
has been used not only to fight recessions but also to encourag:a invest-
ments within the development area.s) The first major regional release was

a general one from mid-1963 to wid-1965. During this period atout 370
million crs. were set free for investments in Northern Sweden. The sub-
sequent regional releases have all been selective. Two typece caun be dis~
tinguished. In the first group we find releases to be used exclucively with-
in the development area. During the years 1964-71 releasces of this Cype
amounted to about 760 million crs. The seccend group consists of so called
combined releases which means that funds are made available for investments
outside the development area as a reward for using investment funds

within this area. The combined releases 1964~71 anounted to about 2.5
williard crs. According to Grundberg's estimate only 14 per cent of this

sum was used within the development area. The combined raleases wvere

rather large 1964-65 and 1969~71 but of modest size 1966-68. Although this
evidence is not conclusive it seems probable that these releases had some
undesirable inflationary effects during the boom years 1964~65 and 1969-70,
On the other hand the combined releases 1971 reinforced the general anti-

recession policy.

4) See [15] Table 17 p. 141.

5) For a discussion of regional releases in Sweden, see [2] and [15].



With regard to the free sector it has earlier been pointed out that
withdrawals from that sector have been relatively unimportant in Sweden

until now.

13. Let us finally take a brief look at allocaticns in the other Nordic
countries. These are shown in Table VII:4. As appears, allocations in Norway
and Denmark have been quite substantial in recent years whereas investment
funds have played a minor role so far in Finland. Allocations in Norway

rose sharply after the counter-~cyclical IF-law was changed in 1967 (column A)
and the passing two years later of the new regional IF-provisions (column 1).
At the end of 1971 accumulated A~deposits in Pank of Nerway amounted to

1486 million crs. which corresponds to 7 per cent of private fixed capital

formation 1970.6)

Allocatione in Denmark were more than duintupled between
1958 (the first year of vperation) and 1967. The decline 1967-68 was probably
to a large extent due to the anticipated introduction of a pay—-as—-you~-go

tax collecting system from 1970.7)
Table VII:4. Allocations to IF in Norway, Denmark and Finland 1951-71 (Million

Norwegian and Danish crowns and Finnish marks)

Norwvay Denmark = Finland
‘A )
1951 - - -
1952 - - -
1953 - - -
1954 - - -
1955 - 717 - 6
1956 - - 10
1957 - - 6
1958 - 113 4
1959 - ‘113 8
1960 - 86 133 15
1961 - 100 165 12
1962 . |- 58 125 216 11
1963 83 93 230 -
1564 106 127 260 -
1965 114 162 412 11
1966 148 145 463 14
1967 268 130 605 17
1968 352 150 365 13
1969 373 255 -
1970 410 342 83
1971 30

Sources. Denmark: |27] p. 80 and Statistiske efterretninger, Norway: [15]
p. 94 and p. 114, Finland: [15] p. 173.

6) For a detailed survey of operations under the Norwegian regional T¥-system,
see |15] pp. 93-120,

7) The referw implied thazt taxes on incomes earned in 1968 and payable in
1970 would not be collected.
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CHAPTER VIII

AN IF-MODEL FOR A GROWING FIRM

Assumptions Underlying the Formal Analysis

14, In this chapter we shall present a model which may serve as a starting point

at an evaluation of the tax benefits which a growing firm may obtain through an
Ir-syitem. The approach is essentially the same that was used in chapter VI to
analyse verious forms of acéelerated depreciation. This means that the effective
tax rate is the basic concept in the analysis. It also follows that profitabili-
ty effects will be our main concern and that liquidity constraints on the firm's
tpvestment activity will be disregarded. We investigate how the effective tax
rate is affected when a firm with an exogenous growth rate makes gearly alloca-
tions to investment funds while funds are released by the authorities or with-
drawn by the firm according to a certain time pattern. The analysis is, in
other words, not concerned with individual investment projects but with a grow-
ing flow of such projects. The assumption about an exogenous growth rate (and
therefore investment decisions which are independent of the IF-system) is
essential in the first step of the analysis. Ultimately the aim is of course

to arrive at a more or less precise evaluation of how the IF-systems may

influence the behaviour of firms and capital formation in.the private sector of

economy.

As we have seen in Chapter VII the Swedish IF-system contains most of the
features of the IF-systems of the other Nordic countries. In order to be
specific we shall therefore use the Swedish provisions as a starting point for
the formal analysis. The Swedish rules which are most important for the analysis

can be éummarized as follows:

1° Rach year corporations in Sweden are allowed to set aside in an investment
fund a maximum of 40 % of profits before tax. The allocation is deductible

for tax purposes. We shéll suppose that our firm annually makes allocations

As amounting to the share a of profits, i.e.
G
A =aV, (L

2° Of the allocation 46 % must be deposited in a blocked account in the

Central Bank which is not interest-bearing. Let g denote that share of
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the allocation which is deposited in the Central Bank while Af is the

deposited sum in a given year. Thus

N G
At = BAt {(2)

If total effective demand for goods and services is considered insufficient
to secure full employment the authorities may grant firms permission to use
their investment funds during a certain period of time. We shall assume
that such releases of investment funds occur regularly with an interval of
P years between the releases. We shall further suppose that the release

constitutes a certain fraction fB of the firm's gross investment during

.the year of release. As an alternative to this, the releases are assumed

to amount to a certain fraction, q, of the allocations during the p years
before the release. If the first allocation is made in year zero and the

first release takes place in year p then t = np (n=1,2,...) will be the
years with releases. The two alternative assumptions about the authorities'

release behavior may therefore be written
G G

Rnp - fBInp (3)
p-1
G G
Rnp = q 2;0 A(n_l)p+i (4)

The amount paid out by the Central Bank in connection with the release is

N G .
Rnp = BRnp (5)

If the release is granted by the labor market authorities firms are
entitled to a so called investment deduction. This is an extra deduction
from taxable income of 10 % of the (actual) release at the tax-assessment
of the same year. If the investment deduction is denoted an and the

fraction of the release which may be deducted vy we have

¢
an = YRnp (6)

When funds have been blocked in an IF-account during at least five years
(including the year when the allocation took place) 30 % of such funds may

be used freely for investment purposes. If, however, a part of the alloca-

tion in question previously has been released with the authorities permission

the free use of that allocation is reduced correspondingly. That part which

actually can be used freely constitute the so called "free sector" while
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the remaining part will be referred to as the "tied sector". Withdrawals

from the free sector can be written in the following way

F_ = §A t2m @)

m is the number of years between the allocation and the withdrawal and
§ 1is the share of the allocation in year t-m which can be withdrawn by
the firm. The part of the withdrawal which is paid out in cash by the
Central Bank is as before

N G
Ft BFt

8
When funds are released from the tied sector or withdrawn from the free
sector the new investments must be written down by an amount which is
equal to the investment funds used. These immediate depreciation allow-
ances are not deductible. The firm's volume of investment puts in other

words a limit to the total use of investment funds in a given year. Let

D: denote depreciation allowances which are not deductible. Thus we have
n G G-
Dt Ft * Rnp (9)
and '
p® g 1° (10)
¢ B¢ ‘

15. To the rules of the IF-system should be added a number of simplifying

assumptions.

7

o

We shall assume that the rate of growth of the firm's capital stock Kt
is a predetermined function of time. This means of course that in the
presént model the firm's investment decisions are not affected by the
existence of the IF-system. Two possibilities will be considered. In

the first place the rate of growth is assumed to be constant and equal to
@ . Secondly we shall suppose that the growth rate is G in years with
releases from the tied sector and g in other years where G>g. For a

full IF-cycle of p years the rate of growth is in other words constant

%op ~ (I%G)(‘léi)p‘l Ka-1)p (11)

and given by
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The actual depreciation in the value of the capital stock as a result of
wear ant tear and aging constitutes in every period a constant proportion,

b, of the stock of capital at the end of the period.

Normal (or current) depreciation allowances constitute in every period

a constant proportion, d, of the book value of the capital stock at the end
of the period (the declining balance method). The extent to which convention-
al depreciation is accelerated can be measured by the difference d=b which
is assumed to be non-negative. Actual differences between depreciation due
to wear and tear and aging on the one side and current (or normal)
depreciation allowances on the other are consequently attributable to the
working of the IF-system as well as conventional accelerated depreciation.
At fhe end of this chapter it is shown that the size of the tax benefits
which a firm may obtain by using the IF-system depend upon the degree of
acceleration of current depreciation. It is for this reason that no attempt
has been made in the formél analysis to separate the effects of the IF-

system from effects of conventional accelerated depreciation.

Net profit taxation is proportional and constant.

- The firm's rate of profit before taxation, r, is constant and independe—

of the size of the capital stock, its rate of growth and the firm' ¢2P1tal

4 ¥
structure (the shares of internal financing and debt). fiveR the firm's

dividend policy the rate of profit is furthermope assw=<d t° be large enoug:

to permit the formation of concealed reserves t-+0u8h IF-allocations and
accelerated depreciation which occurs,

Available internal funds (includi-s'ﬂﬁﬂ‘yed deposited funds) and the firm's

borrowing potential are sufficiset tO rule out that investments are

restricted by liquidity gggpéde:ations.

The use of accelerated depreciation and other schemes influencing taxable
profits sxs met affseted by the use of the IF-systems.

All relevant prices are constant.

The model is deterministic: expectations about future receipts and payments

are single valued.
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These assumptions are very similar to these used in the study by Johansson-

1/

Edenhammar.

Some implications

16. After the main assumptions underlying the formal analysis have been
presented it may be useful to indicate some implications of these assumptions.

This will be done in this and the following section.

Let us start with the tied sector and point out in what way assumptions (3)

and (4) are related to each other. From assumption 7° it follows that

G
Inp = (G+b)Knp (12)

According to assumption 11° the amount of profit before taxes is

Vt = th (13)

We insert equations (1) and (11)-(13) into (4). After summation (4) can be

written

¢ _ ara-¢) [1-a-p?) ¢
Rnp 4 g(G+b) Inp (14)

Equation (14) shows that the assumption that the release from the tied sector
every p'th yeﬁr amounts to 100 f; per cent of the firm's gross invesment is
equivalent to the assumption that the release constitutes a constant fraction
q of the allocations during the p years before the release. This is hardly
surprising with the assumptions we have made. q and f; are thus related

in the following way
) - - - p )
fB - q _c_a;(l G)ﬁ (1 E_)_l (15)

g (G+b)

In the subsequent analysis the way in which different parameters enter depends
~upon whether assumption (3) or (4) is used. It is for that reason that they
will be used alternatively. If q(fp) is regarded as the authorities parameter
of action then fB(q) is a dependent variable determined by r, G, g, b, p,
and q(fg) as indicated by (15).

1/ See [ﬁé} pp. 56-62.
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q is the part of the allocations which is actually released. It is of course
possible that the authorities permit the release of a larger part of the
allocations than the firm can or is prepared to invest in new machinery and
buildings within the prescribed time limit. In that case the actual value of
q is lower than the maximum value. As a rule we shall suppose that q in
these two senses are equal. Although it is conceivable that a release from
the tied sector exceed the allocations during the previous p years it is

appropriate in the present context to assume q < 1.

We now turn to the free sector. Since there is no a priori reason to believe
that withdrawals from this sector will affect the time pattern of investments
in any particular way, we shall consider only the possibility of a constant
growth rate as far as the free sector is concerned. Let fF denote the ratio

between withdrawals and gross investment in a given year (i.e. Fi/Ig).

If equations (1), (7) and (11)~(13) are taken into account fF can be
expressed as

. asr(1-0)"
fF ) (16)

From equations (9) and (10) it follows that

£ufy+fogl (17)

Equation (17) in combination with (15) and (16) define the combinations of
parameter values which are consistent with the condition that in any given year
the total use of funds cannot exceed the firm's gross investment. We shall

therefore refer to equation (17) as the investment restriction. At the same

time the-total use of I-funds naturally cannot be in excess of previous

allocations. For simplicity this condition is stated in this way

q+ gl (18)

§ 1is the part of the free sector which is actually released. This part may
be less than the maximum fraction permitted in the law if releases from the

tied sector are extensive or gross investments are small.

17. We shall finally indicate the firm's cumulated investment fund Si. We have
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n t
G G G G
S_ = A, - R, - F. (19)
ot 12-.-0 P PP izm .

If the rate of growth is constant and if t 1is a year with release from the
tied sector (t = np) we get after eummation --

€8¢ [1-q00) - 00 - <1-q-6><1"6>”1] (20)

The cumulated deposited IF is thus

N G
S, = B85,

(21)
With the assumption used here (that releases from the free sector is possible
only after m years while releases with the authorities permission never occur
earlier than the year after the allocation) a gfowing enterprise cannot clear
its investment funds completely, even if q + § = 1. The accumulation of funds
is evidently smallest when q = 1 and § = 0, other things being equal. In

G G
that case St At'

Determination of the Current Tax Ratio

18. We are now ready to determine the firm's effective tax rate in a situation
with an operating investment funds system. Introduction of what is here called
the tax ratio is postponed to section 22, As pointed out earlier the growth

rate is assumed to be constant as far as the free sector is concerned.

Taxable profit Wt is gross profit less deductible depreciation allowances,
allocations to investment funds and - in years with releases from the tied
sector ~ investment deductions. According to assumption 9° current deprecia-

tions allowances D: are

= 4C (22)

B

Index d indicates that these allowances are deductible for income tax purposes.

We may thus write

G
Wt Vt + bKt dCt At an (23)

In the following the firm's cash payments to the Central Bank in connection with
allocations to investment funds are regarded as tax payments while repayments

from IF-accounts in the Central Bank are treated as transfer payments (negative
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taxes). Accordingly the firm's total tax payment in a given year will be

N N N N
T t Wt + At R Ft

. ap (24)

tN is the statutory corporate tax rate. The effective tax rate is defined as

E
t. Ttlvt (25)

which - after insertion of (23) and (24) -~ becomes

N G N_ N N
€V, +bK - dC - A -H ) +A -R ~F 26
Vt

t

E
t

Substitution of equations (1)-(3), (5)~(8), (12), and (13) into (26) gives

the following expression for the effective tax rate

C
E_ N d-b . d t _
t t [1 @ = 5 +-r-(1 f(:) + aB

fB(tNy+8)(G+b)

m
= t=np aBs(1-0)

t>m (27)

With all terms included (27) is valid for t = np > m. If withdrawals from the
free sector have not yet been possible because t <'m then the term inside the
paranthesis with the subscript t >m is zero. If t is a year without
release from the tied sector (t = np+i where i=1,2,...,p~1) then the term
inside the paranthesis with the subscript t = np 1is equal to zero. In what

follows this notation will be used.

19. In order to develop expression (27) we now have to determine the book value
of the capital stock C . Since the change of the book value is.the firm's

gross investment less depreciation allowances C,_ can be expressed as

t
C, =C.y + To-0f -0l (28)
or, after inserting (9) and (22)
(1+d)c, = C,_, + To - Rﬁp - ¥¢ (29)



VIII:9

From this point on it seems convenient to keep the tied-sector and the free-
sector systems apart. The solution of the difference equation (29) for the

1/

former respectively the latter system is

c_ .. o o o,
R Ly o (el gt o B g PR yl] (30)
Knp+i B 1-2 1~y 1-2

c : m .
_t oy u eyt jgér(l-0) - 1+1] :
Kc 1 T:;(l v ) [ ord (l-v= ) £3m (31)

where
(32)

vV e — | (33)
‘ (34)
y =1 | | (35)
z = Xy (36)

The time variable is composed of the following parts

m+j =t =np + i (37)

where i = 0,1,2,...,p~1; n =0,1,2,... and j = 0,1,2,... . j 1is thus

the number of years which have gone since the first release from the free
sector. i, on the other hand, is the number of years which have elapsed since
the latest release from the tied sector. As long as no funds whatsoever have
been used (in which case t is less than m and p while n = 0) and in
the absence of normal accelerated depreciation (which means that d = b),

Ct - Kt as equations (30) and (31) show. With fB =§ =0 and a constant
rate of growth 8 (so that v=x=y and z = xp) any difference between
C_ and 'Kt would be due to accelerated depreciation. In that case both (30)

t
and (31) would be reduced to

C t+i
t.,.db}, _._1“9)
R, 1 -57d [1 (1+d ] (38)

1/ For a derivation, see Section A in the appendix to this chapter.
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20. Having got the solutions for Ct we may now calculate the effective tax
rate. Instead of dealing with tf, however, it appears convenient to consider
the tax ratio t, defined as the effective tax rate as a ratio of the
statutory tax rate or

E, N
t, = tt/; (39)

té may of course also be seen as the ratio between tax liabilities when

depreciations are accelerated (one way or the other) and tax liabilities under

1/

a system without acceleration. We insert in turn (30) and (31) in (27),

divide by ‘tN -and get o 8.1
(G+b) ¥+ -3?'

=1 -sd(1~85- —_—
tnp+i 1 a tN? fg r =np *
PP POTINY o SN SO SO I IS L SRNG5S
Br 1-2 r r(l-y) 1-z
-1 -Lh-E -8 . _d It -
t, =1 <h tN)'uLG(l 8) [tN e+d(1 v )] tom
_d-b ud . t+l (41)
r * r(l-v)‘1 Vo)
or, for the séke of brevity
«1-4a-]|8l IT _ 5L, plt (40a)
tnp+i 1-4 [B ] t-np“+ Bsw b+ Dt
- - I_ Qi - p! 11 41
o tt = 1 A {F !’t ] t:m_ D™ + Dt ( a)

In equations (40) aad (41) the firm's current tax ratio has been expressed

as a function of the parameters of the IF-system &« , 8,X ,8 , m, p and fB and
the tax rate tN, the wear-and-tear -coefficient b, the depreciation allow-
ance rate d, the profit raté r and the rate of growth. Instead of fB‘we
may think of q as the authorities' parameter of actiem. If 4q is substituted

for fB according to (15) the terms By and 'BII in (40) are changed into

1/ It is also true that t, = Wt/Vt.
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“a-o by [1-a-7)

I

B” =) q g t=np (422
11 ocdx&‘(l‘ )p_] (1"'Zn)}’i

Bt =4 g(l-z) (43)

Expressions (42) and (43) contain o but not r and b while the opposite

is true for the same terms in equation (40). We thus see that the choice between
fB and q as action parameter determines, in our model, whether or not the
firm's tax ratio is an explicit function of the rate of profit and the

depreciation rate.

21, In this and the following section the solution for the tax ratio will be
discussed in some detail. More precisely we shall interpret the solution and
say something about the size of the tax ratio and its development over time

after the introduction of the IF-system in year zero.

As is evident from equations (40a) and (4la) each of the two tax ratio
expressions consists of six components. Let us start with the tied sector and
(40). The second term . A shows how allocations change the tax ratio. This
effect is of course due to the fact that the deposit rate B is not equal

to the rax rate tN. The third term BI shows the lowering of the tax ratio
every p'th year which is the result of the transfer of funds from the
blocked account in the Central Bank and the extra inyestment deductions in
connection with releases from the tied sector. BL is consequently zero in
years without such release (i.e. when ¢t = ap+i where i = 1,2,...,p-1).

The fourth term in (40) BII

t
that previous releases have reduced the depreciation base (the book value) and

indicates how it affects the current tax ratio

thus current depreciation allowances. This term is therefore equal to zero as

long as releases have not yet occurred (i.e. when t < p so that n = o).

The fifth and sixth terms in (40) reflect the influence on the tax ratio of
normal accelerated depreciation and in the absence of such acceleration (i.e.
when d = b) these terms will of course disappear. p! represents the reduc~
tion of the tax ratio which would have been brought about by the current excess
write-down if Ct =K . DII shows the increasing effect on the tax ratio

t
which is due to the fact that previous accelerated depreciation has reduced the
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1/

current depreciation base.

We next come to the tax ratio expression under a free-sector IF-system.
Evidently the interpretation of each term in (41) is quite similar to that
of the corresponding term in (40). FI indicates how much the tax ratio is
lowered when deposited funds are paid out from the free sector account in
the Central Bank. F:I,
which is due to the decrease of the depreciation base following from previous

withdrawals from the free sector. FI and FiI are of course equal to zero

on the other hand, reflects the size of the tax ratio

before year m when funds may be withdrawn for the first time.
22. We shall now discuss the development over time of the tax ratio. With

normal accelerated depreciation,a constant growth rate and no IF-provisions

@Z- fB.— § = 0).‘The current tax ratio would be
t+l
a3 [afiz) ]
t. =1 - o [e+d(;+d) (44)

After a sharp decline after the introduction of accelerated depreciation in

year zero the tax ratio would thus in this case increase monotonically towards

the limiting value 1--9(d~b)/r(6+d) which is less than unity provided r > 6.

The case with a free sector IF-system is similar to accelerated depreciation
in the sense that the tax ratio converges. With no aécelerated depreciation
the tax ratio is equal to 1-A from year zero (when the first allocations
are made) to the last year before the first withdrawal (i.e. year m-1), cf.

equations (41) and (4la). For t=m we have
3 - - - m -~ -—-—n—b 3
t 1 -al }——%t ) A5(1-0) (‘g—-tu 1+b) (45)

tm is smaller than 1-A provided g/tN > b/(1+b). As t increases beyond

m, t rises monotonically towards the limiting value (indicated by the absence

of a t-subscript).

FS 8 ) mf8__ b
£ =1~ 1—==F - §(1-0) § ~= = ——i (46)
( tNJl \ tN O+4b j

1/ 1In a given year an excess of current depreciation allowances over wear-and-
tear reduces the tax ratio by

dc, - bR . (d-b)K, - d(K_ - C,)

or
Vt . th
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1f the free-sector IP-gystem is combined with accelerated depreciation the tax
ratio still converges towards a limiting value which is given by equation, (41).

If this limiting value is denoted tFSAD it can be shown that

tFSAD < fFS as £

1 (47)
z F

VEA

where fF ig defined by (16). In terms of the limiting value of the tax ratio
it is in other words advantageous for the firm to combine a free-sector IF-
system with conventional accelerated depreciation provided the free sector

is smaller than 100 per cent of allocated funds.

Even under a pure tied sector system the tax ratio is 1~A as long as no
releases have been granted, i.e. from year zero to year p-1. If B8 < tN (as

is the case in Sweden but not in the other Nordic countries, cf. Table VII:2 and
if the firm for one reason or another chooses not to accept releases of funds,

then the tax ratio is constant, less than unity and equal to 1-A.

How does the tax ratio change after the releases have started? The successively
increasing loss of depreciation base in connection with the releases implies a
decrease in the book value in relation to the value of the capital stock. That
this is so can be seen in equation (30) where the factor (l-zn) in the second
term increases monotonically towards unity as t + » since 2z 1is positive and
less than one. This means, as (27) and (40) show, that the tax ratio increases
over time. The tax ratio does not, however, converge monotonically but
fluctuates cyclically around the rising trend. The cyclical fluctuations are

of course due to the assumption about periodical releases from the tied sector.
In a formal gense the fluctuations can be ascribed to the factor yi in the
tern Bi; in equation (40) which gives fluctuations for the whole term. Besides
it is only every p'th year that BI in the same expression is not zero.
Under a pure tied sector IF-system and with our assumptions we may therefore

say that the tax ratio t (i=0,1,...,p~1) converges towards p different

p+i
limiting values when t approaches infinity. If i=0 the limiting value is

B
=1 - - B,y ¢ G- B ___b
famo) T 1Tl R BTt F T TS | (48)
If i=1,2,...,p~1 the limiting values will be
1 _B. b(1-x)y*
tido) 1 -a(l W * I T(i-z) (49)

t
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Other things being equal the numerical value of t(i#O) is greatest when 1i=l

and smallest when i=p-1,

If the tied sector system is combined with accelerated depreciation even the
last term in equation (40) would contribute.to cyclical fluctuations around a

using trend.

The Average Tax Ratio

23. With a fluctuating current tax ratio it is of course somewhat difficult to
survey how the tax burden is influenced by the use of the IF-system. As far as
monotonically converging systems are concerned one possibility would be to base

an evaluation on the limiting value of the tax ratio. An obvious difficulty

when alternative limiting values are compared is, however, that the pace at

which convergence occur, may differ significantly.

In this section we shall therefore carry the analysis a further step forward .
through the introduction of a measure which sums up the tax effects of the IF-
system. This measure is simply the mean value of the tax ratio. We first

calculate the average effective tax rate:

-3
-3
<i

T
t E t
— t Ztt_{
E_fs0p° {0 °p . (50)
T I%: A 0)
t=0 0t =0 »o*

D equals 10rd where td is the discount rate of interest which the firm

considers relevant. It should be noted that when this subjective discount

1/

rate is determ&nod taxation is taken into account. ' We assume that the dis-

count rate is greater than the average rate of growth.zl In the numerator of

(50) we have the sum of the discounted tax payments - defined in accordance
with equation (24) ~ and the denominator is the sum of the discounted profits.

o
zero and year T and the weight is for every year the discounted value of pro-

is thus a weighted average of the firm's effective tax rates between yecar

fits, If in equation (13) V. is expressed in terms of K  the average tax ratio

can be written

1/ The discount rate of interest is also "after" taxes in Johansson's and
Edenhammar's study, see [18] P. 60. For a discussion of the relationship
between the discount rate of interest before and after taxes, see [ISA]

P, 72.
p-1
2/ Formally this means that pP > (1 G)(llg) (T%g)' where & the average

rate of growth. If G=g=6 the condition is D(1-6) > 1,
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T
5'-;0 e
o (51)

2o

t=0

Ly Jen
"t“[l)u—c)] [D(l-—g)j (52)

In order to simplify let us assume that the firm's time horizon T is not

Z'ﬂﬁmi
ct

t =

(23

where

limited. If we use (40) and (41) to calculate the average tax ratio letting t

1/

approach infinity we obtain for the tied-sector system

_oza [1-0-p)P] YD(1~g)-1?§'

- 8 B Dd
t.l-d-(l"——) + = = e |
e - gdb pP(1-g)P-1 L7 N DL,
d-b _ Db |
T[I D(1+d)~1] ‘ 3
and for the free-sector systemll
- 8 s s pd__ | d-b Dd '
el =l - =) - o - — - [1— _} (54)
_ tN Dm [;N D(1+d) %j T D{(1+d)~-1
or, for the sake of brevity
tT=1-A-B8-D (53a)
and
t=l-A-F-1 (54a)

In equation (53) q and not fB is considered as the authorities parameter
of action. If fB is substituted for q in accordance with (15) B is

changed into

B=f (G+b)£rD(1"5)_—1:’ irx-!- _B___ _ Dd | -
B rD(l-G)[bp(1_g)P_i]!“ N D(1+d)-1 |

1/ For a derivation, see Section B in the appendix to this chapter.
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If £, is the parameter of action B is a function of b and r but notel,
If q is the action parameter the opposite ie true. In this respect the B-terms
in equation (40) and equation (53) behave not surprisingly in the same manner.
It is interesting to point out, however, that with ¢q as the exogenous and

f_. as the endogenous variable the mean value calculation entails the elimina-

B
tion of G. This is not the case when fB is the action parameter. Thus B in

equation (55) is a function of g and G while B according to (53) contains
only the growth rate g. It should also be observed that the growth variable
disappears from the free sector expression when the tax ratio is transformed

into the average tax ratio, ¢f. equations (41) and (54).

24. In this section some comments to the solutions for the average tax ratio
will be made. When equations (53) and (54) are seen in relation to (40) and (41)
it is obvious that B is the mean value of (B:'- BEI) and reflects the
impact of tied sector releases on the average tax ratio. F, on the other hand
is the mean value of (F: - F:I) and shows tha effects of withdrawals from the
free sector. D, finally, indicates the effects of conventional accelerated
degreciation in the absence of an IF-gystem and is thus the mean value of

(D

accelerated depreciation is of importance for the extent to which the IF-system

- D:I). It should be stressed, however, that the presence or absence of

influences the tax ratio. This is easily seen in equation (53) and (54). The
depreciation allowance rate d affects B and F only through the term

E = Dd/(D¥Dd-1) which varies positively with d. Th@s means -~ all other things
being equal - that the reduction of the average tax ratio brought about by the
IF-system is smaller the greater the depreciation allowance rate is (or - given
the value of the depreciation coefficient - the greater the absolute accelera-

tion d4d-b 1is).

D is positive provided d>» b. Concerning the size of A, B and F we see
that

> ) &
AZ0as —% S (56)
t
B=0as Y+ L2 Dd (57)
4 N < D)1
= > B>_ Dd
F 208 3 piva)-1 (38)
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Given our assumptions use of the IF-system will evidently lead to an average
effective tax rate below the statutory tax rate if A, B and F are all positve.
Needless to say, this condition is sufficient but not necessary. In Sweden at
present # = 0.46, ¥ = 0.10 and tN = 0.544 (national average). This means that
B/tN = (0.846 and (as mentioned earlier) that A > 0. The term E on the right
side of condition (57) and (58) is positive and less than one. As we have seen
dE/dd > 0. Furthermore dE/dD < 0. Thus the smaller d is and the greater D
is, the more probable it is, other things being equal, that the effective tax
rate is less than the statutory tax rate. If d # b = 0.30 and D = 1.10 then
E = (.77. With these parameter values the average effective tax rate for a groving
firm is less than the statutory tax rate whatever numerical values are chosen
for the other parameters appearing in equations (53) and (54). All parameters
are of course important in determining the size of the average effective tax

rate.

Another (and less special) statement that can be made is the following. Since
we have assumed that D > 1/(1-8) - where 8 is the average rate of growth,

cf. note on p. VIII:14 - A, B and F are positive if the following condition

is fulfilled

---(-%(1 (59)
B+d ¢

Since d/f(e+d) is larger than the term E provided D > 1/(1-8), conditions

(57) and (58) are fulfilled if (59) is valid.

As is evident (59) is a sufficient but not a necessary condition for Eﬁ < tN.

A very interesting implication of condition (59) is that the higher the rate

of growth is the more probable it is that the use of the IF-gsystem leads to an

average effective tax rate which is lower than the nominal tax rate. If for

instance d = 0.30, § = 0.07, .and. &/t" = 0.846 condition (59) is fulfilled.

25. One may ask if it would be possible to increase the tax benefits from the IF-
system by investing more than otherwise in years in which releases are granted.
We shall look at two different situations. In the first place it is assumed that
the rate of growth in release years is increased from 6 to G without chang-
ing the rate of growth in other years. Secomdlywe consider the case where the
increased growth rate in release years is matched by a reduction of the growth

in other years which leaves the growth rate for the full IF-cycle of p years
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unchanged. In the latter case the average growth rate ® is determined by

(1-8) = (1-6) (1-g)P? (60)

Let fB and not q be the authorities parameter of action. As appears from
equations (53) and (55) it is only the B-term of the average tax ratio which
depends on the rate of growth. We can therefore use (55) to discuss the two
situations. The case with an increased average growth rate is very straight-
forward. If the initial growth rate is © an increase of the growth rate in
release years would result in a B-value which would be (G+b(1-8)/(8+b)(1-G)
times larger than the initial B-value. Since this factor is larger than unity

the increased growth rate would lead to a lower average tax ratio.

The same would be true in the second case with a changed time pattern for
investments but unchanged average growth rate. This has been demonstrated in
section C in the mathematical appendix to this chapter. We have thus seen that -
whether the average growth rate is increased or not — a concentration of the
firm's investments to release years will lower the tax burden. The IF-system
provides in other words incentives to change the time pattern of private invest-
ments in accordance with the authorities' wishes and to increase the growth rate.
Needless to say a number of other circimstances will have to be considered in

order to evaluate past developments and make predictions about the future.

26, In the formal analysis we ended up with expressions showing how the current
and average tax ratios depend upon the parameters of the model, Tax ratios are,
however, somewhat indirect indicators of profitability effects., It may therefore
be helpful to relate the tax ratio to the firm's profitability after taxes. To
answer the question how the firm's profitability after taxes is changed by the
use of the IF-system knowledge about the firm's after-tax-profitability in the
absence of the IF-system is of course needed. It is assumed that the only alter-
native to making IF-allocations is taxation,I1f ?; and T: denote the average rate
of profit after taxes when the IF-system is used, respectively when it is not

used, we have

T, - £ (1-t5) (61)

and

T - r(1-tY) (62)
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The relative change of profitability after taxes which is due to the working

of the IF-system is thus

r -r N
a - a t
- (1-%) (63)
I': 1-¢V

Alternatively (63) may be said to indicate the present value of all tax saving
due to the use of the IF-system measured as a percentage of the present value
of profits after taxes, With a statutory tax rate of approximately 50 per cent
the after—tax profitability effect would (in relative terms) simply be 1-t.
Quite analogous expressions may of course be obtained in terms of the

correspoading current variables.



A TIl:1

APPENDIX III

MATHEMATICAL APPENDIX TO CHAPTER VIII

A. Determination of the Book Value

a. The Tied Sector

1. The determination of the book value for the tied sector IF-system
is complicated a little bit by our assumption of a non-constant growth
rate. As a result of this the difference eguation (29) - when written
in the ratio form Ct/Kt ~ is bound to contain "constant’ terms which
are functions of time. The rate of growth is constaut, however, in

any p-year period from one releage to another, as equation (12) shows.
We shall consider this fact when we solve (29). We thus express the
book value Ct at the end cf year np as a function of C(n—l)n P
years before, gross investments and deprecciations during the p yéars

and the release in year np or

p=l p-l
C_=C, ..+ ¢ o+ 18 -4 C o -dc - RS (1°)
np (n-1)p . (n~1)p+i np L& (n—-1)p+i np np
1=1 1=1
Divide by K and let Y . represent the ratio C . /K .. After
np np+i np+i’ np+i
having considered (3), (11) and
G = (g+b)K (1 L 0) (20)
np+i np+i T
(1% be written
may be writte p-1
p-1 L Kypag
_ (1-6)(1-g) g+b i=1" G+b
Y =Y + + (1-f_) -
np (n-1)p 1+ 4 1+d Knp 1+d B
p-1
C .
d izl (n-1)p+i
T 1+d K
np
or, when (32), (34) and (35) are taken into account
p-1
Y K(nm1)pei
. . 1-1)p+i
3 S5 DU =5 DRSNS
an Y(n-l)pxy (1+44d) + (l=-y-u) 7 +
np
p-l
C .
. (n-1)p+i
d i=1 . 0.
+ (1—x—u)(1—fB) - T (37}

K
np
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2. Calculate the first sum in (3°) while taking into account equation
(12) and

K .
- {n-p G 40 (4°)

(1-g)*

K(n-l)p+i
We thus get

pel (1-¢) [1 - (1-¢)P7Y]

121 “a-1p+i T op 5

(5%

3. The next step 1s to calculate the second sum in (30). From (28) it

follows that

G o
- - . 6
Con-1)p+i = Cn-1)p+i-1 T Ten-Dyp+i ~ C(n-1)pti (67

(1-g) =

. o ,
and consider (2°) and K(n~1)p+1 k(n—l)p+i~l

Divide by K(n-l)p+i

(since i+0) and we get

- l1-g . gtb
Yn-1)p+i = Y(n-1)p+i-1 Tid & 1+d

or after using (32), (34) and (35)

[e)
Yin-1)p+i = Y¥n-1)pri-1 ¥ 7y~ (7%

(70) is a difference equation of the first order with the solution

i
1-y 0

1
Ya-Dpi = Ya-1)p? * (v

In order to get we multiply by K We also con-

C(n—l)p+i

(n-1)p+i"’
sider (40) and (35). We get

i
1 ] N 1-y-u X

. . 1) (5°)
(n=1)p+i 1+d ¢

1-y (n-l)p[l-y
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wheré
k= _ l-y-u K (109)
(n-L)p 1-y {(n~1)p
We now calculate the sum or
(1071 1 ]p-l
p:l c _ - l1+d + K 1-y~-u (l—g -1 (11°)
;2 (a=D)p+i d (n-Dp 1-y g B

Multiply by d/(1+d) and divide by Kn = K /(1-—G)(1.~-g)p"1 and

p (n-1)p
we obtain

p-1
p-1 -
d igl “(aDpe o[- [;l—} ] (1-6) (1-g)* ™

1+d
1+d K 1 +d

.‘,‘

K .
np - T(n-1)p

, loyu - (1-p)P 7 a(1-6)
l-y g 1+d

or after using (100), (34) and (35)

p-1

c :

a i1 (bhpti
1+d

C
z = K(n—l)p xypnl[(1+d)p"1 - 1] +
np (n~1)p

o _ _yp-1 - -
. x(llzyu)[d 1 (1gg> STON R 1] (12%)

4, We now insert (50) and (120) into (30) and get

_ p-1 N a0 - (1—g)p-1] ex=u) (1=f_) -
an = Y(n—l)pxy + (l-y-u) : + (1-x-u) (1 fB)

-1
o xU-y-wy [, 1 - a-)P70 o p-1 . p-l
1-y Li g (1-e) vy ]
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or
p-1 1-v-u p-1,
=Yy : - (1~ -
an "(n—l)pxy * 1-y X[l (1-g) J
_ 1=y-u p-1 _ _\p-1 ol _
= x[y (1-g)" ] + (1~x-u) (1-fy)
. p-1
or since z = xy
o
Y =Y z + ¢ (137)
np (n-1)p 1 ;
where
u ’ O
61 = (1 - I:;J(x"z) + \1—x—u)(1—fB) (147)
The sclution of (130) is
n
_ n 1-z
an = Yoz + ¢ -
or since according to (29) and (32) Yg = (1+b)/(1+d) =1 - u
n 1-z2" o
an = (1-u)z + ¢ = (157)
5. We are now able to determine an+i' From (80) it follows that
i 1—yi o
an+i = any + (l-y-u) oy (167)
or after inserting (140) and (150)
in 1-2" i u
an+i = (l-~wy'z + 157 (1 - T:;)(X‘Z) + (1"X-U)(1-fB)] +
u i. o
+ (1 - —) (1~ ' 17
a - £ a-h (17%)

. . . o
or after dissolving the two last terms in (17)

By in  1-z"
i -
yo o+ (I~wy'z + 7=

1-2 i
. = - - —t]-- -
np+i 1 fB(l x=~u) T v (x-z X?
n . . , .
1-z 1 u 1 u 1
“T Y [(x-2) =t u] -yt - iy (1-y7)

-
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or
n . . .
np+i =1- fB(l—x—u) ': yl + (l—u)y]'zn - (l—zn)y1 -
1-z2" i u i u i 0
SISy T:;‘(X*Z+1‘Y) -y - I:;'(l“y ) (187)
Terms number three, four and six in (180) are reduced to = uyizn

and after dissolving term five we get

v =1 - £ (1-x-u) 1-z" i _.in _‘l—zn i u (x-y) -
np+i B iz 7 woz -z 7 1-y J
n, i u u i
- (1-z - X -
( )y 1y~ 1y (1-y™)
or
=1 - £ (1-x-u) 1-z" i _u i T (1ey) + 1-znv i(y_ )+(l-én) i+1_ il
np+i "B I A vl A A T A AR
or
n . n .
_ B ol 1-z 1 u _ 1+l n l-z~ 1,
an+i =1 fB(1 x=u) -z 7 l—y[1 Y z ¥ -z 7 Cx y)}

. '
Add and subtract yl 1 within the bracket and we finally get

1-27 i i+l 1-2" i )
=1 - fB(]."X“"U) ']:':E"- y - ——'[1 -y + x(l—yp) y ] (19 )

u
np+i 1-y 1-z

(190) is identical with (30).

Ab. Determination of the Book Value. The Free Sector

‘6. This case is quite straightforward since the rate of growth is assumed
to be constént. Until the first withdrawal is made in year m, Ct will
differ from Kt only because of accelerated depreciation. We therefore
calculate the book value for the last year before the first withdrawal

or rather the ratio Y = C /K

-1 -1 From (%9) it follows that for

m-1°
t <m

(1+d)Ct =C at I
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Since Ii = (e+b)Kt and K
(33)

-1 = (l-e)Kt we have after considering (32) and

)
Yt = th_1 + (1-v-u) (207)

The solution of this difference equation for year m-1 1is

1- m—-1
i (21°)

‘ m-1
Y = Yqov + (l=v-u) T

m~1

i

Since according to (29) Yy = (1+b)(1+d) 1-u (210) may be reduced to

m

o4 1-v o
Y=l uiny (22%)
7. For t >m = or what is the same j > 0 cf. (37) - we have according
to (29), (7), (1) and (13)
(1+4d)C. = C, . + I° - asrK, (1-0)™
] i-1 3 3
which is changed into
Y. = vy, .+ (23°)
3TVt
where
oL aér(l-e)m o
b2 = mvu - g (247

The solution of the difference equation (230) is (since the number of
years between year m-1 and year j 1is j+1)
41 1-yI¥l

Yj - Ym—lV 2 1-v

which after insertion of (220) and (240) is reduced to

1-v _ aér(l—e)m
j 1-v 8+d

(1~vj+1

) (25°)

(25°) is identical with (31).



B. Calculation of the Average Tax Ratio

a.__The Tied Sector

- tﬁ tZO wttt o
E - L. E0 | (26°)=(50)
t Z v,
t=0

As weight we use the discounted value of profits or

Vt o)
w: = — (277)
D

. . d ; Ve
where D = l+r is the discount factor and r the relevant discount

rate of interest. We get

% th r Ko
Ve T Tt T Tap+i n n(p-1)+1
p- DTN (1-6)"(1-g)"
or
* K 1 n 1 n(P"l)"‘i
Ve T NP0 D)

or

w: = rKoAan(pml)+1 (280)
where
1 c
A—E(—l—;——c)‘ (29)
1 o
0 <B= ——a—<1 30
D(1-g) (307
p-1
and 0 < AB < 1 so that
Z Aan(p—1)+1tt .
= 22 (31°)
z Aan(p-1)+i

t
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9. Calculate the sum of the weights W, = w:/rKo:

-] © _ ) ] - . o p-:l _ .
z v, = z Aan(p 1)+1 - Z (ABp l)nBl - Z z (ABP 1)nB1 -
t=0 t=0 t=0 n=0 i=0
o _ p-1l .
- X (ABP 1)n Z pl
n=0 i=0.
*® - nP
L o, = - p-1 i - g (32%)
t=0 1 -~ AB
. . o 0
or after inserting (29 ) and (30)
°z° W - _.D-6) [P’ (1-g)P-1] (31%)
t -1 : '
t=0 [p(1-g)-1] [DP(1-0) (1-g)P7*-1]
10. The current tax ratio is
- _ _ I I1 _ I N I1I 2O\
tipei = 1 7 A (B ]t=np + B =D D (347)=(40a)
which inserted into (260) gives
s 1 II 1 I1
z wt(l - A - [B ]t=np + Bt - D+ Dt )
- t=0
t = P
Lov,
t=0
or [>+] [} o0
z wnPB1 - z thEI - z thiI
t=1-4a-p -2 P £20 (35%)
P ow '
t=0 °©

We shall in turn calculate each of the three terms which depend on time.



11, The weighted average of BI is

o

-1
X 1 BI 2 (ABP h)n -
]. p =1 =1

ne~18
]
=
"

n

1

BT (asP —
1 - asP

n

The weighted average of BI

— 1-p) 8P~}
BI = BI - P
1 -8B
We insert (29°%) and (30°) into (37°) and obtain

D(l-g) - 1
D(1-G) [DP(1-g)P - 1]

S——

Using (42) B1 becomes

aq (y+ Eﬁ)[l - (1-g)p}[D(1-g) - 1]
't

gd [pP (1-g)P - 1]

Wl

. I .
12, The weighted average of BtI. According to (40).

B:I = k) (1-z)y"
where

Ky = d(1-x-u)

1 B r(l-z)

15

tht 1s thus
II -1 i,, i

wB o = ky (ARPTHYPB (1-2")yt
or

w BT = K, [aBP~ P - (zABp"l)n](yB)1

BI(ABp—l) 2 (ABp—l)n—l -

BII
t
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(36°)

is thus (360) divided by (320),or

(37°)

(38%)

(39°%)

may be written

(407)

(41°%)

(42°)
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so that
° II v -1.n -1y Pl i
Y} wB o =ky ) [(aBPTHT - (zaBPTHT] T B =
t t .
t=p n=1 i=0
-k [ asP”! AP 11 - o)l
=k — - - 4 =
L - APl ] oapptl] T VE
(1-z)ABP™1 1 - (yB)P
=k p-1 p-1l, 1 - yB
(1-AB )Y (1-zAB )
Since
Ax = By (43°%)

it follows that (l-zABp-l) = (l—ypo) so0 that

- p-1
w BII - K (1-z)AB
tt

0.
z (44°)
p (1-a8°" 1y (1-yB)

Il 0~ 8

t
. IT . o . o}
The weighted average of Bt is thus (447) divided by (327) or

(1-z)AP"t 1 -
1-yB 1 - 8P

B =k (45°)

or, after using (29°), (30°) and (35)

B, = ky(1-2)

(1+d) [p(1-g) - 1] (46%)
(1-6) [D(1+d) - 1] [pP(1-¢)P - 1)

From (15) and (410) follows that

_agqd(1-0)[1 - (1-)P] | o
ky = g(1-z) (1+4d) (477

which inserted into (460) gives

1T _ aq[1l - (1-g)P] d[p(1-g) - 1] (48°)
t g [p(1+d) - 1) PP (1-g)P - 1]
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13. The weighted average of DEI. According to (40) Dil may be written

II i i o
D" = ky + kp (k3=y)y - kpksz'y (49%)
where
ud . o
ky = —r 50
2 r(l—y) ( )
o
_ x(1-y) 0
ky = T (517)
so that
© 11 9 © . oo .
) w D "= ko ) v, * ko (ka=y) ) ylwt - kokg 2 ylznwt (52%)
t=0 t=0 t=0 t=0

We calculate the last two terms in turn:

oo R - -1 .
Ly = kp(kg=y) [ y'w_=ko(kz~y) [ (aB" ') =
t=0 t=0
© p-1 .
-1.n
= ko (k3-y) ) (uBP7H)" ) (yB)*
n=0 i=0
_ PP
Ly = kyo(ks-y) 1 = 1_VBB (53%)
1-A8P y
Ly = koky ) znylwt = ok ) (AP TH(yB)t =
t=0 t=0
% -1 .
-1 1%
= koky ) (zaBP YT 7 (yB)?
n=0 i=0
_PgP
L3 = k2k3 1 ! b E (540)

1-zapP~l 17VB
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As mentioned earlier it follows from (&30) that (1—zABp"1) = (lmypo)

and (540) may be reduced to

1 o)
Ly = kpks 158 (557)
The weighted average of DEI is obtained when (530) and (550) are inserted

into (520) which is then divided by (320). Ve get:

PLP
1-yPB 1
—_— ko (k3-y) = - kok3 55
11 (1-AB" ") (1-yB) d
Dt = kp +
1-8P
(1-a8P" 1y (1-B)
or
T 1-B -1
D = ky * kg [(k3-y) (1-yPEP) -~ Kk3(1-ABP™T)] (56°)

(1-yB) (1-BP)
The expression within brackets in (56%) may be written
[ )= k58P L (A-yPB) - y(1-yPBP)
Since according to (430) A—ypB = A(l-z) we get after insertion of (510)
[ ] = x(1-y")a8P™! - y(a-yPBP) = xaB? ' -y - yPEP T (xamyB)
or, considering (430)
[ ]="-y0-8" (57%)

which inserted into (560) gives

Di -k, ¥ (58%)
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After combining (580) with (300), (500), (32) and (35) we obtain

(o]
T T DI+ =1 (597

I d-b Dd
t

14, We now add terms together to get the average tax ratio (for the

. . . 0. .
tied sector). The average tax ratio according to {357) may be written

t=1-A- (BI—BiI) - (DI—DiI

) (60°)

We combine (600) with (390), (480) and (590) and get

P
= 1op- 0a[1-Q-g)P] D(-g)-1 B Dd ] _ d—b[l_ Dd ]
gD P (1-g)P-1 N D(1+d)-1 r D(1+d)-1

(61°%) is identical with (52).

0 o [++]
y rlw - 3 L - 7 ool
- I t=m t=m tt t=0 tt o
t = 1-A-D — (627)
) w
t=0 °
In this case the sum of the weights becomes, cf. (32%)
° 1 | o
I ow o=k | (63°)
t=0 t 1-E
where
=1 64°
0 <E=grsy <1 (645
We thus have
T g o D0=6) 0
Z “e T D(1-8) - 1 (657

£=0
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16, The weighted average of FI. According to (41) we have for t >m

Pl o= 0s(1-0)" ﬁﬁ (66°
t

> oo m

J Plu =% § B =pl B 67°

L t L 1%

t=m t=m

FI is thus (670) divided by (630). After considering (640) we get
ad E¢
I s 0
F" = - (68
D v
17. The weighted average of FiI. According to (41) we have for t >
IT _ _oJtly _ _ 1t 0
Ft = ky(1l-v ) ky (1 =V ) (69
where
m d ' o
kq.— aé(l—e) EIE (70
Thus
P o oo m m
15 S t 1 t] E 1 V'E
Z F Ve T Ky z E - m—1 X (VE) ] - kl*[1—-E m-1 1-vE
t=m t=m v t=m v
or
[ m
II (1-v)E o}
L Flv, = kK 9oy oeE) (71
tem t (1-E) (1-vE)
We divide (710) by (630) and obtain after using (64°) and (700)
I1 ad Dd o
fo T m DD - 1 (72

)

m

)

)

)

)
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. 1
18, The weighted average of Di“. As (41) shows

IT . ud _t+l 40
¢ = raony Vo) (73°%)
so that
v II ud vt v t ud [ 1 v
z D w = oz z E -V }: (VE) ] = - [ T " ]
£=0 t t r(1-v) £20 £=0 r(l-v)|{1-E 1-vE
or
v LII _ud 1 - )
Z Pe Ve = T T8 (TVE) (747
t=0
We insert (32), (33) and (640) and divide by (630) to get Di'
TT _ d-b Dd ‘ o
D = T DD -1 (757

19, We now add terms together to get the average tax ratio (for the free

sector system). The average tax ratio according to (62°) may be written

t = l—A—(FI—FzI) - (DI—DiI) (76°)

We insert (68°), (72°) and (75°) and get

- _,_,_08[B _ __Dnd _d-bl|, _ _ Dd o
t=1-4 [tN D(1+d)—l] T [1 D(1+d)—1] a7

(770) is identical with (53).
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C. The Effect of a Changed Growth Pattern

20. In this section we shall compare the average tax ratios resulting
from a constant and a non—constarnt growth rate when the growth rate for
the full IF-cycle of p years is the sane in the two cases., The latter con-

dition implies the following relationship between the growth rates g<6<G:
(1-6)P = (1-6) (1-g)?7! (78°)

We assume that fB and not q is the authorities' parameter of action.'As
appears from equations (53) and (55) only the B-term of the average tax ratio
depends on the growth rate. We can therefore use equation (55) to make the
comparison. Let Eég andfe denote the value of B, when the growth rate is
non-constant, respectively constant. Using (55), the rat?o BGg/B may now

be written

Beg _ (G+b) (1-0) 14D (1-8)+. . +D> (1-0) t+., . .+DP E(1-6) Pt (79%)
B, (8+b) (1-G) | 14D (1=g)+. . +D* (1-g) P+, . .+DP H(1-g) P}

The numerator of the expression within brackets is now multiplied by 1-6
while the denominator is multiplied by 1-G. This makes the last term in the
numerator and the denominator equal, cf. (78°). We now compare terms number

i+l in the numerator and the denominator by calculating their difference di+1'

_ A1 _anitl _ N1 o
di+1 = D7 (1-8) (1-G) (1-g) ] (807)
or
i . .
D + -1- -
diy = | -0 P )P - (1-0) (1) P (81%)
p-1-i
(1-g) '
From condition (780) and (810) it is now evident that dl’ dyy ey di+1’ cees
dp_1 are all positive. Since it is also true that (G+b)/{6+b)>1 it follows that
— — o
BGg > Be (827)

If the firm increases its growth rate in years with releases and lowers it in
other years without changing the growth rate over the IF-cycle, this would

result in a reduced average tax ratio.
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CHAPTER IX

SIMULATIONS WITH THE MODEL. THE TIED SECTOR

27. The formal analysis carried out so far could not, of course, give the
reader a precise idea of the extent to which the IF-system is capable of re-
ducing the tax burden of participating firms. In this chapter as well as in.

the two following chapters a series of simulations will be presented to meet
this obvious need. As we have seen, the numbers of parameters is fairly large
despite our simplifying assumption. From this follows that the numerical
analysis will have to be a partial one, that is, a few parameters will be

varied at a time while the rest is kept constant. Evidently, tax ratios calculat-
ed in this way will be more or less semsitive to the choice of numerical values
for the constant parameters. It is therefore essential to choose numerical
values which are empirically important. Needless to say, it is far from evident
which parameter values are empirically important. In three impecrtant respects
we shall add further simplifying assumptions to those introduced in the previous
chapter. It is in the first place supposed that the growth rate is constant and
equal to O even when the tied sector is considered. In section 25 it was shown
that with a given share fB of investments financed by releases a higher growth
rate in release years would result in a lower average tax ratio. This is true
whether the average growth rate is constant or increased. Regarding fB as the
authorities parameter of action, the assumption of a constant growth rate would
thus prevent some of the potential tax benefits inherent in the IF-system from

appearing in numerical simulations.

We shall secondly assume that conventional accelerated depreciation does not
occur of that d=b. As pointed out in section 24 the tax benefits offered by the
IF-system are smaller the larger d-b is, given the value of b. By assuming d=b
we have consequently introduced a bias in our numerical calculations which

tend to exaggerate the tax benefits which may be obtained from the use of
investment funds. Finally, q and not fB will be seen as the authorities release

parameter.

In this chapter we shall deal with an IF-system consisting of a tied sector of
the Swedish type. The simulations in the next chapter illustrate the working of
a free sector system and all the four Nordic IF-systems will be considered. In
Chapter XI finally, some'humericai comparisons with other tax systems (accelerat-

ed depreciations, investment allowances and an investment tax credit) will be

presented.
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In a tied-sector system the average tax ratio would be t=1-A-8,

cf. equation (53). Setting G =g =06 and d = b we get

| 1 - (1-8)P]|p(1-9) - 1][ Db ]
t “l - 0[1 - .._..] [ e (64)
. 6p[D° (1-0)" - 1] : tN D{1%5) =

In the following sections we shall 1solate and discuss the importance of varxa-
tions of the release rate q, the allocatlon rate o, the deposit ratio B/t s the
investment deduction rate vy, the. 1nterval p between each release, the deprecia-
tion rate b and the discount factor D=1+r . The s1gn1f1cance of growth varlatlons
will be consxdered in the. next sectxon vhere q is the varxable parameter.
23° With all other parameters constant the average tax ratio is a 11near1y de~
creasxng function of q. Equation (64) nay be rewrztten as
t=1-all- ] qok :
N} A (65)
.

where of course k; = Bqa. Now as q increases so does fB given by equation (15).
Since releases cannot exceed gross investments currently undertaken, q-values

which make fB > 1 are not feasible. The relationship between fB’ q and o can

be expressed as

f, = qaky (66)

vhere ki = fB/qa. Assume now that the allocated share of profits is varied

such that a = 1/qk,. In that case we have f = ) for all q. Insert a = l/qkz
into (65):

(67)

Equation (67) expresses the average tax ratio as a function of q when

a = 1/qk2 such that fp = 1. ;: is thus the lovest sttainable value of t when

q is varied as an independent variable and « is varied dependently as indicated.
Instead of a we could of course have chosen to vary another variable appearing
‘1n the f -expre331on. The %*-functlon is a hyperbola w1th the sassymptotes g = O
and t = ] - kllkz. With k; > 0 andet < 1 (as in Sweden) the hyperbola is

positively sloping and upwardly coanvex.

.Table 5 contains a number of equations generated by equations (65) and (67)
through variation of a, 6 énd b while keeping B/tN, ¥, D, r and p constant. Some

of these functions are shown in Figure 1.
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As can be seen in the teble t decreases when the rate of growth © rises but this
inverse coovariation is relatively insignificant. With the parameter values
assumed in Table 5 the average tax ratio will change less than cne percentege
unit vhen the growth rate varies between 2.5% and 10%. The eight t-functions

in Figure 1 are all based on 8 = 5% and with the scale used it would make nearly
no visible difference at all if the growth rate was decreased to 2.5% or increasz—
ed to 10%.

Although the t-function is insensitive to variations in the growth rate the sanme
-is not true of the Z:-function. The higher the rate of growth the lower the
value ot‘E: for any given value of q as Figure 1 shows. A higher growth rate
will in other words make it possible to release a larger share of allocated

funds without violating the investment constraint (implying that releases cannct
exceed current investments). Such a development would at the same time reduce
the firm's tax burden t.- Assume for instance that the firm's deprecistion rate
is 5%, that the permitted 4O¥ of profits are allocated and that the fixed parame-
ter values from Table 5 apply. With a growth rate of 2.5% only about LC% of '
allocetions could bé released without violating the investment restriction, cf.
point A in Figure 1. With releases of this size the average tax ratio would be
nearly 88%. Had the growth rate instead been 5%, sbout 57% of the firm's invest-
ment funds could be released giving an average tax retio of about 84%, cf point
B. Finally, with a growth rate equal to 107 practically all funds could be re-
leased and t would be as low as about T6%, as is indicated by point C in the
figure.l)

It ie also evident from Figure 1 that — although t is negatively related to g -
& relatively small release rate combined with & large allocation rate mey bring

about a lower average tax ratio than a larger q combined with a smaller «o.

Compare for instance foints B and E (in Figure 1) which &re based on the growth
and depreciation rates O = b = 5%. With allocations corresponding to 40% of
profits and releases of about 57% the average tax ratio is sbout 84% as shown by
point B, With a = 100f and (approximately) q = 23% the average tax ratio is ebout
78% cf point E.a)

1) Point C is in fact the crossing point for the curves given by equations (72)
and (86) while A is the crossing point for (68) and (84) but es pointed out the
functions (68), (70) and (72) would nearly coineide in the diagram if they &all
had been shown.

2) Since movements along the I:-éurve imply inverse proportional changes of a
and q the values of B and fb are not affected. The changes of t is thus due
entirely to changes of A.



Table 5. The average tax ratio t as & function of q according to equations
(65) and (67). Fixed parameters: 8/t¥ = 89%, v = 10%, D = 1127,
P=Llandr=12,50. Percentege units.

| e | Tor® | cmerion
2.5 o t = §5.60 - 0.2000q (68) .

100 t=89 - 0.5037q (69)

5 5 40 t = 95.60 ~ 0.2023q (70)

100 t=8 - 0.5058q (71)

10 Lo t = 95.60 - 0.2036q (72)

100 t =89 - 0.50904 (73)

2.5 1) T = 95.60 - 0.1521q (74)

1 200 T =89 - 0.3803q (75)

10 5 Lo t = 95.60 - 0.1527q (76)

100 t =89 - 0.3818q (77)

10 ko T = 95.60 - 0.1538q (78)

200 t =89 - 0.3845q (79)

20 5 ko - t = 95.60 - 0.0763q ~ (80)

100 T =8 - 0.1908q - (81)

30 5 ko t = 95.60 - 0.0762q | (82)

100 t =89 - 0.10059 (83)

25 | T = 92.01 - 176 (1/a) (84)

5 5 , '{:z = 88.52'- 250 (1/q) (85)
10 @ = T+ = 80.27 - 27 (1/q) (86)

2.5 ||k | th=89.99 - 201 (3/) (87)

10 5 Th = 86.99 - 315 (1/a) (88)
10 'i: = 80.12 - 569 (1/q) (89)




tfz A S Flgure 1 t as a fu'lctlon of q

x5

l.ﬂ.,; 100

—

: e=2.5;‘b=5’ (77)

=102, D=112 %

< : M B/tN = 89 Z, o
P le=4, =125 |

0=40, 9=5, b=30 (82)

a=40, 6=5, b=20 (80)
~ a=40, 8=5, b=10 (76)
a=40, 0=5, b=5  (70)

a=100, 8=5, b=3C (83)

a=100, 6=5, b=20 (81)

J =100, 6=5, b=10 (77)

N ¢=100, =5, b=5 (71)
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From Table 5 and Figure 1 it appears not surprisingly thet the average tax ratio
is relatively sensitive to changes in the allocated share of profits « and the
depreciation rate b, given the value of q. If a = 0% we have t = 95.6% if no
releeses occur (q=0). With a = 1007 the cérresponding t-velue is 89%. If 211
funds are released (q=100%) and the depreciation rate is 30% t weuld be 87.98%
with 40% of profits allocated and as low as 78.95%7 if all profits are allocated,
cf. equations (82) and (83). Hed the durability of the firm's plant and equip-
ment been longer so that b = 5% instead of 30%, the corresponding t-values would
have been 75.37%, respectively 38.4L%, see equations (70) and (71).

To vhat extent these hypothetical t~values can be realized will of course depend
upon the actual growth rate end the permitted allocation rate. In terms of
Figure 1 only those T-values which at the same time lie on or ebove the relevant
t-curve and the. corresponding t*-eurve vill be attainable. In Figure 1, b= 5%
vas assumed in the calculaiion of the three %*—functlons. With a larger deprecian
tion rate the‘z*-functxons are likely to sh:ft downvard (as in Table 5)

29, -Let us next regeard the allocated share of profits o as the mein independent
varieble. From equation (65) it is clear that t is a linear function of a, given
the velues of all other parameters. The negative slope of this straight line is
- -t qk;) while the vertical intercept is unity. A pumber of such func-
tions generated by equation (65) car be seen in Table ¢ and in Figure 2. The
largest share of allocations which can be released without meking releases exceed
current gross investments is q = 1/ak2, ef. equatlon (66). Substitute 1/ck, for
Q in (65) and we get the linear t ~functzon |

3

%:-(1 )-(1 'L)u | (90)

Equation (90) indicates the (lowest attaineble) values of the average tax ratio
vhen « is varied and the release rate q is chosen such that releases precisely
match gross investments (fz = 1). PFour functions generated by (90) through
variation of the depreciation rate b are shown in Table 6 and Figure 2. In the
figure A, B, C, D, E and F are the points where the t*-curves cross the correspond-
ing t-lines. With complete releese of funds (q = 100%), a depreciation rate of
5% and the other parameter velues as assumed in Figure 2 an allocation rate of
approximately 22% will give the lowest attainable average tax ratio which in
this case is about 86%, cf. point A. If, however, q is lowercd to 40% a can be
increased to about 56 and in this way the averasge tax ratio goes dovn to about
82%, cf. point E.

1) In equation (67) k, varies negatively w1th b. It can further be shown that
the ratio kj/k, = B/f, varies positively with b if (y + 8/fN) is "large". A
value in the neighbor good of unity such as the present Swedish one would be
sufficiently large to give a posLt1ve covar1at10n between k /k snd b and thus
a dovmward shift of (67) when b increases.
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Consider now q as given and assume that the depreciation rate b is varied

g§o as to secure fB = 1. According to equation (15) b is thus determined as

1 - (1-0)P
6

b = aqr(1-6) -0 =aky - 6 o (109)

If this b-value is inserted into our E~functi6n (64) we get the following

. -functio
p-function
e 8 8 aky ~ 6
tb = ] afl - :ﬁ + k;.(Y + .t-ﬁ) + akyD D(1+onk3-9) ] (110)
where 0 < k, < 1 and
- (1-6)P -8) - '
Ky = q[1 - a-e)P][pc1-6) - 1] a1

p6[pP(1-6)P - 1]

In Figure 2 the curves ABCD and EF are in fact generated by (110).1) Using

the assumed parameter values, ABCD and EF can be expressed as

% _ ., 967 + 5.06a

& = 1~ @ $%0+ 49, %a (12)
and

'E“ .1 430 + 2.12¢a (113)

b = @ 540 + 19,740

respectively. As in Table 6 o is measured in percentage units in equations
(112) and (113).

It is interesting to note that the derivative dE:/da from equation (110) is

1) §ince we are concerned only with positive values of the depreciation rate b
it is clear that to values of & below a certain limit no corresponding positive
bTvalues can be found which make fz = 1. In such intervals (110) is not de-
fined. For equation (112) - or ABCD - the lower limit to a is a« = 11.5 %, for
equation (113) or EF it is o = 28.4 Z.
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Table 6. The averege tax ratio % as a function of a according to equations
(65) and (90). Fixed parameters: 8/t = 89%, y = 10%, D = 112%,
pedand r = 12.5%. Percentsge units.

qQ <] b t or ;.'* ' equation '
1 nunber
5 t =100 - 0.312% (1)
5 10 T = 100 - 0.2626 (92)
20 | T =100~ 0.21200 (93)
ko 30 % = 100 ~ 0.1863 (94)
5 t = 100 - 0.3135 (95)
10 10 t = 100 - 0.2638a (96)
20 t = 100 - 0.2128 (97)
5 t = 100 ~ 0.6158 (98)
5 20 % = 100 - 0.4918a 99
20 t = 100 - 0.3650 (100)
100 30 % = 100 - 06,3008 (101)
5 | T =100~ 0.6190a (102)
10 10 t = 100 - 0.49k8a | (103)
20 t = 100 - 0.36500 (104)
5 'E: = 88.52 - 0.1la (105)
Q= 5 10 2: = 86.99 - 0.11a (106)
3-1;;.: 27 .'t: = 85.52 ~ 0.1la (107)
) 30 ‘t': = 84.85 - 0.11q (108)
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v9 } . . . _Figure 2. t as a function of x _

0 (65)

-9

q=40, b=30 £95)

q=40, b=20 (93

q=40, b=10  (92)

q=100, b=30 (101)
q=40, b=5  (91)

g=100, b=20 (100}

e L e S
T

oo

,’60,,_;;_j_h3.J;HT“fw ,~fw N

.'...:..56__ e _ -_- - SRR e N

P e LT
o

10 (99)

-
i ]
ot
<
o~

i
1

2:?f .:;:L.;? . r= 12-5.?
T 6 =57

%

» N
3 -
1
i

TS T

5 (98)

.2 4 - 60 8 100  aZ

......



IX:10

. 1 R : .
negative. ) Curves such as ABCD and EF zre in other words downward sloping.

Let us explain the meaning cf that.

It is true - all other things being equal - that the tax burden t is lower the
smaller the depreciation rate b is. This has been pointed out by nearly sll
writers who have discussed the investment funds. But it is also true, given thz
release rate q, that the greater the depreciation rate b is, the larger can

the allocation rate a be without violating the investment restriction. And

the larger a is the smaller will of course the average tax ratio be. We have
in other wbrds seen that with a larger depreciation rate (and a given release
rate) it becomes possible for the firm to allocate more of its profits to in~
vestment funds (increase a) and that the lowest attainable tax burden z: is
reduced in this way. Return to Figure 2 and assume that 811l allocated funds

are released. (q = 100). The firm wifh capital of long durability (b = 5) can
at most allocate 22% of profits and its tax burden will then be about 86%Z. An
enterprise with equipment lasting fewer years (b = 30) would be able to allocale
more than 80% of profits (disregerding the present 40 Z limit in Sweden) and

reduce its tax burden to less than 76 Z.

Quite & similar argument can of course be made in terms of variesble release

and depreciation rates assuming o to be given. This will be postponed to sec-

tion 33.
1) We have
dt, 8 8
aa—" 1--§+k;,,(y +-—ﬁ)] + kykg
t t
where
ks =] - (D-I)ID(I—G) - 1[

[D(1-8) - 1 + Dkja]?

Having assumed that D(1-8) ~ 1 and b = oky - 8 are both positive it follows
that 0 < kg < 1. Now ky is also positive and less than unity so that

N
1-8/t B - B B_
P +(Y"’tN)>(1 tN)+(Y+tN)>k5

and dE:/da is negative.

- . L -.x - .
In Figure 2 the intercept of the linear t_-function decreases as b in-
creases. This is sufficient but not a necessary condition for the negative
slope of (110).



The present maximal allocation rate of 40 Z in Sweden means of course that in

-Figure 2 only tax rates to the left of or at a = 40 7 and above or at the rele-
- g :
vant t -curve can actually be reached.

i
. s . N . W
30. When the average tax ratio is seen as a function of 3/t (the deposit vatioj§ ik

E)

equation (64) can be written

- - Db
t=|{1-oa-oakyy - m)} + a(l -~ ky) 'Bt—N' (114)

where k, is given by equation (111).

(114) is a straight line and the slope is positive since 0 < ky < 1. In Table 7
and in Figure 3 a few equations based on (l1l4) are presented. The slope is in-
variant for changes in b but varies negatively with g and positively with 2. The
intercept, on the other hand, varies positively with b as well as q but negatively
with a. In Table 7 is also indicated the value of fB corresponding to the cnubi-
nation of parameter values used in each case. fB is of course independent of the
value of B/tN. With b = 10 Z, q = 100 7 and the values of the other parameters

fixed as shown f_ = 117.48 7. Equation (119) is in other words not feasible be-

B
cause releases in that case would exceed current gross investments.

Teble 7. The aversage tax ratio T as a function of B/tN according to equation
(114). Fixed perameters: o = bo%, y = 108, © = 5%, p = 4, r = 12.5% , ;
and D = 112%. Percentage units. ‘ j

q b t £ equation
number
Lo 5 t = 62.62 + 0.2796(3/*3') 70.49 (115}
4o 10 T = 64.61 + 0.2796(8/t") | 46.99 (116)
ko 20 | T =66.63+ 0.2796(8/t") | 28.20 (117)
s | 30 T = 67.67_+ 0.2796(8/t) | 20.1k (118)
100 10 T = 71.52 + 0.0990(8/t") | 117.48 (119}
100 20 T = 76.59 + 0.0990(8/t") 70.49 (120)
100 30 T = 79.17 + 0.0990(8/¢") | 50.35 (121)
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i

From Figure 3 can be seen how high the deposit rate would have to bo compare

K]

the tax rate in order to eliminate the tax benefits of the IF"System. With 49
of allocations released and b = 30 7 the average tax ratio would be 100 7 if
B/tN = 116 7 approximately. With b = 5 7 the corresponding S/tN~v31ue would be
about 134 %. If on the other hand all funds were released and b < 30 7, E/tN would

have to exceed 200 7 before all tax benefits had disappeared.

‘Figure 3 may give some impression of the size of the tax benefit which is due to
the fixation of the deposit rate below the nominal tax rate in Sweden. This tax
benefit, which varies positively with the allocation rate and negatively with the
release rate, is at most &4 percentage units with the functions shown in Figurelz
and the present S/tN-value of 85 Z. The diagram also indicates the very large tax
benefit that would appear in a system without obligation to deposit a part of
allocations such as the pre-1955 Swedish IF-system. If for instance b = 5 7%,

q = 40 7 and B = 0 the average tax ratio would be about 63 7 iastead of 838 %
with B/t" = 89 7, cf. equation (115).

31. In this section the extra investment deduction rate y is regarded as the

variable parameter. For that purpose equation (64) can be written

T - A - 8 __ Db .
t = [l A akq(tN D(19b) = 1)] akyy {122)

Functions obtained from (122) are presented in Table 8 with the corresponding ffv
values, showing whether or not the particular combimation of parameter values is

feasible. Some of the feasible functions are shown graphically in Figure 4.

How large a reduction of the average tax ratio a given investment deduction rate
can bring about depends of course on the size of the slope of (122), which in its
turn depends on the allocation, release and growth rates in addition to D and p.
The depreciation rate affects the intercept (positively) but not the slope. With
the present Swedish value of vy = 10 Z the extra investment deduction reduces the
average tax ratio by a little more than three percentage units at most in the
examples given in Table 8. The reduction of the average effective tax rate would
"thus be about 1.5 percentage units or less. The relative importance of this tax
benefit will vary according to the size of the intercept. With 40 7 allocations,
all funds released and a depreciation rate of 20 Z - as in equation (130) - about
20 7 of the total tax reduction offered by the IF-system can be attributed to the
invegtment deduction. In instead o = 40 %, a = 40 Zand b =57 ~ as in equation

(123) - the corresponding share is only about 10 %.



Table 3.

[6)
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o 2 & M + P
a funeticon ¢f v according fo equztieon

(122). Fixed parametars: @ = S, p = 4, r = 12.5%, 8/tN = 547 and
D = 112%. Perceataze units.
-~ equition
@ b q t munber Ty
40 | T = 88.71 - 0.120Ly (123) 70,49
5 -
70 t = 83.56 - 0,2107y (124) 123, 2%
W | t = 90.69 - 0.120ky (125) 46.99
10 _
70 | t = 87.02 - 0.2107y (12¢) 87.24
ko 200 |t = 23,33 - 0.301y (127) 117,48
W6 | t o= 92.72 - 6.120hy (128) 28,2
20
70 t = 90.57 - C.2107y (129) L9, 24
106 | t = 88.k1 - 0,201y (130) 70,40
Lo { t =93.75 - 0.120hy (131) 20.1L
30 3
70 | t = 92.38 - C.2107Y (132) 5.0k
100 |t = 90.98 ~ 0.3011y (133) 50.2k
1c %t = 76.73 - 0.301ly (134) 117.48
, 20 o | t = 81.81 - G.301ly {135) 76.50
100 59 T = 84.38 - 0.3011y (136) 50.35
30 70 | t = 80.95 - 0.5268y (137) 88.10
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32. The significance for the average tax ratio of how often funds are released
is illustrated in Table 9 and Figure 5. Whether t rises or is reduced when p
increases depends upon the values of D, 0 and p.l) With the parameter values
assumed in Table 9 the covariation between t and p is positive. As appears t

is more sensitive to variations of p the longer the durability of capital equip-
ment and the larger the release rate is. With b = 5 7 and a complete release

of funds t increases by 4.90 percentage units when p goes up from 1 to 5. With

b =30 % and q = 40 % the corresponding increase is only 0.74 percentage units,

cf. Table 9.
Table 9, Covariation between the average tax ratio t and the number of years

between each release p. Fixed parameters: o = 40%, vy = 10%, 0 = 5%,
N
r = 12.5%, B/t = 89% and D = 112%. Percentage units.

b=35 b = 10 b= 20 b = 30
q P — — —
— : N | T et S
1 86.00| 19.00} 88.35] 12.671 90.76| 7.60] 91.98] 5.43[
2 86.53! 37.05| 88.75] 2h.70f 91.03] 1k.82] 92.18] 10.59
40 3 87.031 54.201 89.13] 36.13] 91.28] 21.68] 92.37] 15.49
4 87.51| 70.43] 89.47| U46.99] 91.52] 28.20] 92.55] 20.1h
_ 5 87.961__85.96! 89.83| 57.31( 91.75! 3h4.39| 92.721 2L.56]
1 78.80] 33.251 82.92f 22.17! 87.13] 13.30| 89.261 9.50
2 79.731  64.84| 83,42] 43.26] 87.60] 25.94} 89.61] 18.53
70 |__ 3 80.61| 9kL.85| 84.28{ 63.23] 88.0k]| 37.94] 89.95] 27.1C
Y 81.44| 123.35| 8h4.01| &2.24] 88.46] 49.34] 90.26] 35.24
5 82.23| 150.43| 85.50| 100.29| 88.86| 60.17| 90.56| 42.98
1 71.601 47,500 77.48} 31.67) 83.50} 19.00{ 86.56} 13.57
2 72.921 92.63] 78.51| 61.78] 84.17{ 37.05] 871.06] 26.46
100 3 7h.18] 135.491 79.431 90.33] 84.80| s5hk.20! 87.53 38.71
Y 75.371 176.22| 80.33] 117.53]| 85.40] 70.49) 87.98] 50.3h
5 76.50| 214.90| 31.18| 143.27| 85.96| 85.96] 88.L40| 61.LkO

1) We have more precisely that

- - >
At = tP+1 - tp p 0 as 1 -8

ALV
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33. Next in turn to be regarded as the main independent variable in the tied

sector system is the depreciation rate b. Now equation (64) can be written as
T=(1-A-F) + kD remmmme
1 4" D(l+b) - 1 (138)

According to (138) the>average tax ratio is a rising function of b with the
intercept (1 - A - gf). The slope is, however, decreasing so that the average
tax ratio is more sensitive to changes in the depreciation rate when that rate
is small than when it is large. Six functions based on expression (138) are
shown in Table 10 and in Figure 6. The table also gives for each function the
value of the depreciation rate which makes fB equal to one. These b-values,
which are all positive, have been marked as points A, B, C, D, E and F in
Figure 6. The largest share of allocations which can be released without
violating the investment restriction is determined by equation (15) as:

q = 6 (6+b) (145)

ar(l—e)(l - (1—e)P)

Inserting this expression into (64) gives us

= ~A) - g _ Db

Eg = (1o4) = (@b (v + N T D(I*b) - 1) (146)
where

kg = D(1-8) - 1 >0 (147)

rp(1-0) (of (1-0)F - 1)

Now curves such as ABC and DEF in Figure 6 are actually ?:‘curves generated by
equation (146). Both ABC and DEF are downward-sloping. Under the present
Swedish system this will be the case if the rate of growth is small compared

to the firm's discount rate of interest and/or the depreciation rate is rela-



1X:1%

tively high.l)

With a small Qeprecietion rate the tax burden will, ceteris paribus, be rela-
tively small, as we have seen. On the other hand only a relatively smell part
of allocated funds can be released in this case since releases are limited by
the amounts invested. With a larger depreciation rate and thus a larger volume
of gross investment more funds can be released and this tends of course to
diminish the tax burden. Thus it may very well be so that the lowest attainable
average tax ratio may be lower for a firm with a high depreciation rate and a
large release rate than for a fiim with a low depreciation rate and therefore

a rather small (meximal) release rate.

In Figure 6 assume that maximal allocations are made (o = LO%). With releases
amounting to 40% of allocgtions the lowest obtainable tax burden 85.61% will
be reached with b = 2.05% (point A). If instead the depreciation rate is

12.65% all funds can be released without violating the investment restriction

and the average tax ratio is lcwered to 82.07% (point C).

1) The derivative of (146) with regard to b is
at’
—a .. E__
ED) ks(Y + k)
t

where -

(p-1)[p(1-0) - 1]
k, =1-

7 [b(1+v) - 117

From assumption D(1-©) -~ 1 > 0 it follows that O < k7 < 1. Now k6> 0 and we
have

dzz/db 0 as v +'B/tN k

7

AllvV
VI A

Assuming y + B/tN = 0.99 and D = 1.12, b = @ = 0.10 gives k, = 0.982 while

b = 0.30 and © = 0.05 implies k, = 0.963. With b = 0.30 and 0 = 0.10 we get
p—

k_ = 0.995. kdtg/db would in other words be negative in the first two cases and

7
positive in the last.
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Table 10. The average tax ratio t as a functicn of b according to egquation
(138). Fixed parameters: B/tN = 89%, vy = 10%, © = 5%, r = 12.5%,
D = 112% end p = 4. Percentage units.

- equation b-value which
* 4 t number makes fB equal
to 1
- P 13. 48b .
= —n TN ¢ .
o | T =83.68 + ToE TS (139) 2.05
ko R R (o R ] (140) 7.3k
100 | %= 65.79 + Tl (141) 12.62
= _ 33.71b . o6
Lo t = 59.19 + TS (142) 12.6
’ - .00k
100 T0 t = 36.85 + T%?Or—?; (143) 25.86
- 84 .20b _
T = o B4e30b 144 :
100 R U R S Ny (144) 39.05

34, Let us conclude the numerical analysis of the tied sectcr by considering
very briefly the importance of variations in the discount factor D. Table 11
contains a few t-values obtaincd by using the actual Swedish values cf a, B/tN
and vy and assuming a growth rate of 5% and complete releases every fourth year

vhile varying b and D as indicated. Whether the t-values in the table are
feasible or not is unimportant in this connection.l) According to the table the

average tax ratio decreases 2-3 percentage units when D increases from 6 to 12

percent. The size of the interval in which t varies does not seem to depend

on b in a simple way. Larger intervals are of course conceivable., If p =1

and b = 10%,D = 1.06 and D = 1.12 would give t = 81.96%, respectively t = 77.49%.

The interval would thus be about k4.5 percentege units.

1) This depends also on the profitability rate r. With r = 12.5% t@e parameter
combinations with the two lovwest b-values will in fact violate the investment
restriction.



Table 11.
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The averege tex ratio under different assumptions with regard to the

discount factor D and the depreciation rate b.
a = 407, e/tN = 89%, v = 10%, 0 = 5%, q = 100% and p = 4.

Fixed parameters:

units.
b
1.06 1.08 1.10 1.12
5 77.56 76.21 75.57 T5.37
10 83.08 81,5k 80.59 80.33
20 88.31 87.00 86.06 85.40
30 90. 45 89.39 88.58 87.98

Percentage



CHAPTER X
SIMULATIONS WITH THE MODEL. THE FREE SECTOR

Introduction

35. If we want to coﬂpare the tax*reducing capacity of t1ed—sector and
free-sector IF-systend, the most convenxent starting point seems to be

the expressions fot the aveEage tds ratio ngen by équatxons (53) and (54).
A few comparisons of that kind wiil be ade in Chapter XI. A property of
the avetage tax ratio in the absence of a tied sector is, as we have deen,
that it is not a function of the growth rate v1th our assumpt1ons wheteas
the current tax ratio depends on 6. This is of course related to the fact
that the size of the weight attached to each year's current tax ratio
when calculating the average tax ratio depends on the growth rate. In this
chapter our main concern will be comparisons between the free-sector
systems in the four Nordic countries and since the growth parameter is of
some interest we shall take the limiting value of the current tax ratio

as bﬁ& point of departure.

The limiting value of the current tax ratio for a pure free-sector system
is

t,=1-A-F (148)
or

€, =1-a(l+y, - ;LN) - GG(I‘G)m(K%ﬁ - (149)
where

Ke14+(-tH[a+eH®-1] (150)

Compared with (46) on p. VIII:12 the expression for t_  is here generalized
so as to include the free sector systems in all Nordic countries as special
cases. The role of the factor K 1is to take account of whether or not
deposits are interest-bearing. If they are not, the rate of interest on
deposits r" is zero and K=l as in Sweden. If payments of interest on
deposits are tax-free, as they are in Finland and Norway (cf. Table VII:2),
tRiO in equation (150) and K = (1+r“)m. Although the market rate on time
deposits are paid in Demmark, K is probably smaller than in Norway and
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f?inland slhce n in Dehmhtk hay be as low as bne while tR tN.l) In
(149) the spec1a1 Rorwekian 1nvestﬁent deduction in connection with
Bllocations has aleo bekh cohdxder&d by adding the paraméter y,. The
11mit1ng value t,, as given by (1&9), is finally based on the assump-
tion deb or that conventzonal accelerated depreb1at1on does not occur.

A8 pointed out earlier a difficulty when limitihg values are cbﬁbaieﬁ is
that the pace at which convergence takes place may differ significantly.
It may therefore be helpful to present the followint measure of the con-

vergence rate

tt"tm.l- l_ewt-m
1+b)

(151)

This expression measures the increase in the current tax ratid from period
m (when the convergence starts) to period t measured as a fraction of
the largest possible increase ¢t - . With the assumption used here,
this fraction will depend only on 6 and b and the convergence will

2)

be quicker the greater are 6 and b.

36. Under a free-aector_system, the investment restriction is much less
likely to be an active constraint than with investment funds of the tied-
sector type. The rgﬁaqn is of course that intermittent releases in general
are based on a119cations during a number of years whereas withdrawals,
made as soon as legally possible, consist ofvdnly one year's allocation.
Given the use of investment funds over time it therefore tends to be
easier to synchronize the flow of investment activity to withdrawals than
to releases. Let us take a look at the probable size of the investment
restriction f, = acr(l-e) /(8+b) - cf. equation (16) p. VIII:6 - with
the present parameter values in the Nordic countries. fF"varies nega-
tively with the growth rate 6 and the depreciation rate b and we shall
therefore choose the relatively small values 6=1 % and b=5 7. Calculat-

ing £, for Sweden (where a=40 7 and §=30Z) it then appears that only if

F

1) With a market rate of interest of 6 Z K would be about 1.04 in
Denmark. In Norway and Finland K is 1.13 and 1.16 respectively.

2) The same expressxon as (151) applles to the case of accelerated de-
prec1at10n, see p. VI: 11.
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Ehe profit rate exceeds 52.6 Z will the investmenf restriction be violated.
For Finland the corresponding border value of r is much lower (21 %)
mainly because the size of the free sector § ié much larger (100 7).

As mentioned earlier, the Norwegian system contains no investment restric-
tion. Concerning Demmark, assume that funds are withdrawn after one year
(m=1). In that case the border value of r which makes fF equal to one
is about 30 7 (since a=20 7 and §=100 2) H1ghet m-values 1mp1y of course

that the border value 1ncreases.

Since the calculated border values of r are much higher than the values
of r considered in the numerical analy31s, the investment restriction
may in most cases be dxsregarded as far as free-sector systems are con-

cerned.

The impact of parameter variations

37. It appears conVenxeht to start the d1scuss10n of the impact of para-
meter chahges on the limiting value of the tax ratio by 1nd1cat1ng the
relevant partial derivatives and their dign fot each of the four éountries.

The derivatives are, cf. equation (149):

ot
—2 = g5(1-9)" [.l:; g8 - Dby D ] (152
20 1o ( Y (o2
at
—2 b o1y -5 k& - (153)
N . N e+b
atm m

5" a[l - §K(1-0) ] (154
3(B/t)
at
— - a(1-0)® (K & - Py (155)
" N8+ A
at
— (1) 5 0 (156
ab (6+b)2
at
—_— . - 0.6[10(1"6)] (K -—- - Bg—b- (157)

t
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Table 12. Sign of the ¢t - derivatives
Derivative of
t_with respect to Sweden Finland Norway Denmark
6 + or - + or - + or - + or -
o + or - - + or - + or -
N

B/t + + or - + or - + or -
$ + or - - - -
b + + + +
m + or - + + +

The growth rate 6. appears twice in F_ giving rise to opposite tenden-
cies. The factpr (1--0)m reflects the importance of the !'lag’ after which
withdrawéls éﬁd loss of depreciation base occur. The faster the firm is
growing the smaller is the net tax benefit from a withdrawal in relation

to current profit, given the time period m after which funds may be with-
drawn. The term b/(6+b) represents the tax increasing effect of the loss
of depreciation base in connection with withdrawals. For a given deprecia-
tion rate this tax increase is smaller the higher the growth rate is.
Whether one tendency or the other will prevail, depends on the actual
parameter values, The larger the value of the (initial) growth rate and
the policy parameters m, K and B/tN are, the less likely it is that

the covariation between t_ and 6 1is negative.
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With the parameter values used in Table 13 and 14 the Danish t°° and the
growth rate vary not surprisingly in opposite directions whereas a strong
positive correlation is found for Norwayo1) With regard to Sweden and Fin-
land the covariation is not unambiguous but the sensitivity of tw to growth
variations seems to be relatively small. To be somewhat more precise it may
be pointed out that a sufficient - but not necessary - condition for a
positive covariation between tm’and 0 under the Norwegian system is that
the growth rate exceeds 2.5%. For Finland and Demmark the corresponding

1)

conditions are 0>8.4%, respectively 6>22,3%,

1) Let us explain this briefly., Equation (152) may be written
No  as(1-0)™"
36 (9+b)2

M is a quadratic function of b which is upwardly convex provided
KB/tN>1° If the discriminant D of this function is negative, M would
be negative for all b, D is a quadratic function of 6 with the roots

o 1t nQm A1

M

1 + m2 + 2mQ
where
_ 8
Q= 2K¥N -1

D is downwardly convex if KB/tN>1° Denoting the lower and upper roots
6L, and 6y, it follows that 01,<6<6y would imply D<o and thus M<o and
3t/ 36>, The figures given in the main text are 6L-values, The
corresponding Oy-values for Norway, Finland and Denmark are 71 .2%
respectively 30,4% and 77.6%, It may be added that if D should be
positive the sign of 8tm/36 would depend upon the value of b, If either
b<bL, or b>bU, at“/ae would still be positive. This may be illustrated
by the following pairs of (6,b)-values where 6<6L.

8 | b at_/36

0.5/ 10 -
Norway 1 ° 10 +
Finland 7 10 -

7 5 +

15 10 -

Denmark

15 | 5 +
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Another sufficient but not necessary condition for atw/be>o (still assuming
that K8/tN>1) is that the depreciation rate b exceeds 1/m(K8/tN-1). With

the present parameter values it would be sufficient to assume b>12,5% for
Norway. For DK and SF this condition would demand b-values in excess of 100%.

38, From Table 13 and 14 it also appears quite clearly that the tax re-
duction obtained from the free-sector system becomes smaller the shorter
the durability of plant and equipment is, Contrary to what is the case
under a tied system this pattern is not likely to be modified when the
investment restriction is taken into account, As we have seen in Section 36
it is only in relatively extreme cases that this constraint becomes an

active one with a free-sector system.

The way the allocation and withdrawal rates and m influence t_ is rather
obvious, Provided allocations and withdrawals involve a net tax benefit
(that is if A + F,> o) the tax benefit is of course proportional to the
share of profits allocated, Then it is also truethatatm/8a<o° Similarly
if withdrawals are profitable (F_>0), the benefit will, needless to say,
be larger the shorter the "freezing" period m is and the larger a sharc

of allocated funds that is withdrawn, As appears from Table 13 the sensi-
tivity of t  to changes in a varies considerably. An increase of o by 10
percentage units would in Norway reduce t_ by 5.8 percentage units if

8=5% and b=10%, cf. equation (166). If, on the other hand, (8,b)=(15.10)
the reduction of t_ would be only 0.3 percentage units, cf. equation (168),
The impact of changes in o also varies a great deal in Denmark depending
on the values of @ and b whereas the impact of changes in « seems to be
more even in Sweden and Finland, That t°° in Denmark and especially Norway
are more sensitive to variations of the withdrawal rate than t_ would be
in Sweden and Finland is of course due to the higher deposit ratio ﬁ/tN in

the former countries,

Whether the covariation between the tax ratio and the deposit ratio is a
positive or a negative one depends on the size of the growth rate compared
t0 the after-tax rate of interest paid on deposits. In Sweden with no in-
terest on deposits 3t /a(B/tN) is of course positiveo With tax-free interest
payments as in Finland and Norway atm/a(e/t ) would be positive if @>r*.

In Denmark the same would be the case if o> (1—tH)r .

1) The precise condition is 3t o as > 1-tR)r*
3(8/tN) 8 = T )y

ANV



Table 13,

The free-sector IF-system: t _-functions under the Nordic systems (Percentage units)
Variable
pgrami:ers SWEDEN. FINLAND . NORWAY TERMARK
5 10 te=100 =~ 0,1925 a (158)| t4,=100 =~ 0,3817 « (162) | t, =100 - 0,5780 a (166) t,=100 - 0,3500 a (170)
30 1=100 - 0.1484 o (159)] tu=100 - 0.2344 o (163) | t,=100 = 0.4229 « (167) | t =100 - 0,1691 a (171)
15 |10 te=100 ~ 0.2099 & (160)| te=100 - 0.3372 a (164) | t.=100 - 0.0308 a (168) | t_=100 - 0.4988 a« (172)
30 te=100 - 0,1744 a (161)! £,=100 - 0,2189 o (165) | t =100 - 0,1084 a (169) | t =100 - 0,2721 a (173)
5 10 to= 66,1940, 3071—§ (174) | tew= 85.47+o.o308—N (178) o= 85,1840 o149—n (182) = 92,6740, oo33—§ (186)
30 tew= 67,9640, 3071-% (175) | te= 89. 80+o.o308—N (179) | t.= 88,0940, 0149—N (183) | te= 96.28+0 oo33—N (187)
15 10 te= 62,1340, 3468—N (176) | te= 75.3240. 1456 (180) | to= 78.92+0, O769—N (184) | t,= 86.80+0. 0232~§ (188)
30 tew= 63.55+0. 3468¥W (177) | te= 78.87+0. 1456 (181) o= 81 53+o.o769¥§ (185) | to= 91.33+0, 02327y (189)
5 10 tw= 94 - 0.0563 § (190) ]| tu=100 =~ 0.1145 & (194) | to=125 - 0.3583 & (198) | t_=107.8 -0,1480 § (202)
30 tw= 94 + 0,0022 § (191)] tu=100 - 0.0703 & (195) | t,=125 - 0.3293 & (199} | t_=107.8 -0,1118 & (203)
15 |10 tw= 94 ~ 0,0799 & (192)| te=100 - 051012 & (196) | 1,=125 - 0.2559 & (200) | t,=107.8 -0.1777 & (204)
30 tw= 94 - 0,0325 & (193)]| tx=100 - 0,0657 & (197) | t,=125 - 0,2297 § (201) | %.=107.8 -0.1324 & (205)
5 10 te= 95.42-0.1875v, (206)
30 te= 98.32-0.1875y, (207)
15 10 tw=105.66-0.1875y, (208)
30 1=108,20-0.1875y, (209
Fixed
parameters
a 40 30 18,75 20
g/l 85 100 266 2/3 139
8 30 100 109 100
m 5 5 4 1
1 1.16 1ol 1.04

e

9%}

L

. LY
I Y
ad

IR



Table 14, t ~values under the Nordic free-sector IF-systems,
Percentage units.,
0 5 10 20 30 5 10 20 30
SWEDEN FINLAND
3 91,68 | 93,17 { 94,20 | 94.61 86.24 | 89,95 92.54 | 93.55
5 90,751 92,30 | 93.54 | 94.07 84.70 | 88,57 | 91.66| 92,98
10 90.34 | 91,52 | 92,70 | 93.29 85.37 | 88,32 91.27| 92.75
15 90,80 | 91,60 | 92,52 | 93.02 87.90 | 89.89 | 92,17 | 93.44
NORWAY DENMARK
3 85.55 | 87.95 | 89.61 90,27 91.92 | 94,72 | 96,67 | 97.43
5 86,80 | 89.34 | 91.38 | 92.25 89.88 | 93.04| 95.58 | 96.66
10 92,18 | 94,23 [ 96.28 | 97.30 87.82 | 90,82 | 93,82 95.32
15 98.07 | 99.54 101,22 |102,15 87.51 | 90,06 | 92,98 | 94,60
Note., The values of the fixed parameters are as given in Table 13,

Tax Benefits under the Nordic Systems

39, In this and the next section rather sketchy illustrations of the tax

reducing potential of the free-sector systems in the Nordic countries will

be presented., A series of simulations are shown in Table 13 and 14 to which

reference has been made already. Table 14 is based on the following t -

expres

tS

©0

sions

0,94 - 0.12(1-9)5(0085 -
1,00 = 0,30(1-8)2(1.16 -
1025 - 0.19(1-9)4(3.00 -

1,08 - 0,20(1-0)(1.44 -

-
o+b
)

2
6+b

¢+b

(210)
(211)
(212)

(213)
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The values of the fixed parameters utilized in these four cquations are
indicated in Table 14, In the cases considered in Table 13 the invest-

ment restriction - equation (16) - is not violated unless the profit rate
is very high, In the table withdrawals as a percehtage of gross investments
are highest when (8,b)=(3,5). For Finland a profit rate in excess of 31%
would be required to bring about a violation of the investment restriction.
For Denmark and Sweden the border value of r would be even higher or 41%,
respectively 75%, In Table 14 the investment restriction would in some cases
be violated if the variable IP-parameter is given a high value and the pro-
fit rate is low. This would for instance be the case in Finland and Denmark
with an allocation rate of 100% and a profit rate greater than 13% while at
the same time 0=b=5%,

As pointed out earlier the term A in equation (148) reflects the tax effects
of allocations, Since it is only in Sweden that the deposit ratio B/tN is

less than unity, it follows of course that, in contrast to Sweden, allocations
per se are not profitable in the three other countries. For Norwegian and
Danish firms maximal allocations would raise the tax ratio by 25%, respective~
ly 7.8% (assuming that taxation is the only alternative to allocations). In
Finland the deposit rate is equal to the statutory tax rate, as we have seen,
and A is thus zero., A Swedish corporation, finally, making maximal allocations

would at present (1973) obtain a 6% reduction of total tax liabilities.

The tax effects of withdrawals are summarized in the term F_, In Denmark,
Finland and Norway F _ is always positive since KB/tN>’l° In Sweden F_ is
positive unless the growth rate is very small relative to the depreciation

1)

rate,

Let us compare the size of F_ in the four countries when we in turn keep
each of the IF-parameters equal in all countries, If the allocation rate a

is the same the tax effects of withdrawals could be ranked as follows

P <Pr (X P (2134)
o0 @ o (-2

S — e —

1) Fi <o if @ <« b(tN—B)/B or, with present parameter values, if 0<0.17 b,
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A sufficient (but not necessary) condition for Fg EEK is that the growth
rate is smaller than 21,7%., Apart from that the ranking is unconditional.
If we assume that the size of the free sector, §, is the same in all four
countries, Fi would again be smallest and Fg would be largest. The size of
FEF compared to FEK depends upon the values of 6 and b, Assuming that
b/(e+b) 20,20 and 6 > 3,7% the ranking would again be the one given by

(2134),

Next we take it for granted that m or the number of years after which with-
drawals can be (or are) made is equal., Again the ranking (213A) holds pro-
vided 8 < (2/3)b as far as Finland and Demmark are concerned. If & > (2/3)b
FEF > FEF would be true, If the treatment of deposits is similar in all
countries so that K would be equal the F_-ranking would once more be
(2134), Sufficient (but not necessary) conditions in order to establish

SF ?DK . FDK < FN g < 0 < 8
F_ <F_ , respectively F_  are 1,9% < 9.7% and 17.8%, We
finally suppose that KB/tN is the same in all countries, This changes the

ordering and we have

B <@ <X < §F (213B)

Fi is thus still smallest but now Fo© > F\ as long as 6 < 37.5%. Concerning

© ©

Denmark and Finland the ranking would be reversed if the growth rate exceeds
9.7%.

40, In the previous section we have discussed the size of A and Fm separately
but for a complete comparison between the four free-sector systems an evalua-
tion of net effects would of course be needed, It does not Seem to be posesible
1o establish general and clear-cut conclusions about the tax-reducing poten-
tial of the different systems. Instead, as we have seen, the ranking (in terms
of the limiting value of the tax ratio) will depend upon the durability of
capital and the growth rate in addition to the values of the IF-parameters,
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Some comments to the simulations in Table 13 and 14 should be made. With
the same allocation rate a in all four countries and a growth rate of 5
per cent t  would be lowest in Rorway, lower in Denmark than in Finland

and highest in Sweden. This is true whether b is 10 or 30 per cent, as
Table 13 shows. If the growth rate had been as high as 15 per cent, t.

in Norwey would instead have been the highest but apart from that the
tw-ranking would have been the same as before. This deterioration of the
Norwegian position is of course due to the fact that the covariation be-
tween tg end the growth rate is strongly positive. When we next assume
that the deposit ratio B/tN is variasble the picture is somewhat less
simple. Consider for instance the case where the growth rate is 15 per

cent and the depreciation rate 30 per cent. With these values ti would be
lowest provided the common deposit ratic is smaller than 66.T per cent. If
instead 66.7% < 8/t" < 182.5%, tN would be lowest. Finally, if /t" > 182.5%,
tEK would be the smallest tax ratio. From the functions (1TLk) - (189) it is
also immediately seen approximately at what B/tN—level the tax benefit dis-
appears altogether. Assuming for instance (8,b) = (15%, 30%) this wonld
happen in the case of Sweden and Finland when B/tN equals 105%, respective-
1y 1k5%. For Norway and Denmark the corresponding figures are much higher

or 273%, respectively 37h%.

The tax ratios resulting from variations in the withdrawal rate § are shown
in Figure 4, which is based on Table 13. The vertical intercepts represent
of course the term 1-A. Points marked by a circle indicate §-values where
the ranking of the t_-values for two countries is reversed. By drawing the
line t_=100% it is easily seen in the diagram how large § must be to secure
a positive tax benefit for Danish and Norwegian firms under various con-
ditions. With (8,b) = (5%, 30%) a withdrawal rate in excess of TO per cent
would give a t_-value below 100 per cent in Denmark. The corresponding
border value in Norway is § = T6 per cent. For equal and low values of §,
the Swedish tax ratio would be much lower than t_ for the other countries
in the cases considered in the diagram, but as § rises the relative su-

periority of ti would tend to disappear.



X:12

t, as a function of §

Figure 4.
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Table 14 shows a hendful of t -values resulting from variation of the
growth and depreciation rates when the IF-parameters are given and equal
to the actual values. The sensitivity of the Norwegian tax ratio to growth
rate changes is once more apparent. With 6 equal to 3 per cent tg is lower
than the tax ratios in the other countries whatever the value of b. tg is
also lowest if 0=5 per cent and b is 20 per cent or more. On the cther
hand the Norwegian tax ratio is the highest for all b-values considered if
6 is 10 or 15 per cent. It also appears that the Finnish tax ratio is
smaller than the Swedish for all pairs of (6,b) except (15%, 30%) and that

tiF < tEK in all cases except (0,b) = (15%, 5%). Concerning Denmark and
Sweden it is seen that tzK > ti if 8 is 3 per cent or if b is 20 per cent

or more. It is also the case when (6,b) = (5%, 10%). On the other hand a
DK

[eel

high growth rate combined with a low depreciation rate tends to make t

lower than ti‘

That withdrawals from the free sector in Sweden have been almost negligible
is not surprising teking into account the small withdrawal rate (30 per
cent) and the fact that the 10 per cent extra investment deduction is not
admitted as far as the free sector is concerned. In Chapter VII we have
also seen that allocations to the Finnish investment funds - in contrest
to those in Denmark and Norway - have been rather unimportant (cf. table
on p. VII:20).
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CHAPTER X1

COMPARISONS BETWEEN INVESTMENT FUNDS AND OTHER TAX SYSTEMS

41, It is of course of considerable interest to compare an IF-system with
other currently used tax systems which may give firms tax benefits similar
to those offered by investment funds° This chapter is therefore devoted to
an attempt to make such comparisonso In the present section the other tax
systems are presented and in sections 42 and 43 the formal framework is
established. In section 44 we discuss in which direction the tax ratios
under different systems are changed when the parameters are changed. After
that the absolute tax ratios, which the four considered depreciation systems
may lead to, are compared., In section 46, finally, the tax burden under
different IF-system is confronted with the tax burden obtained under the

four depreciation systems,

We shall consider two kinds of accelerated depreciation, The first,

accelerated normal depreciation, is assumed to amount to dCt in each

period. The difference between the depreciation rate for income tax
purposes, d, and the actual depreciation rate, b (which reflects wear

and tear and obsolescence), is a measure of the absolute acceleration,

The second kind is initial allowances, Under this system a certain fraction

of gross investments may be written off immediately over and above normal

. depreciation but the base for future depreciation is reduced correspondirngly.

Investment .allowances differ from initial allowaices since the depreciation

base is not influenced as far as the former are concerned. An investment
allowance is thus simply an extra deduction given when real investiments

are made and has nothing to do with accelerated depreciation., Initial and
investment allowances have been used widely in Great Britain during the
post-war period. Initial allowances were introduced in 1945 and the raten
have varied between 5 and 40 per cent depending upon yecar and type of asset.
Investment allowances with rates varying between 10 and 20 per cent for

most investments1 have been used more or less permanently between 1954

1) For more details see (36) pPP. 421-50 (especially pp. 424-25),
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and 1966 when they were replaced with outright investment grantso1) In
Sweden a 10 pér cent investiment allowatice is - as we have seen -~ a per-
manent feature of the IF-system, More generally, 10 per cent investment
allowances (for state tax purposes only) have been granted for industrial
investments in machinery in 1964 and for all investments in machinery and
equipment 1968, During the recession 1971-73 a 10 per cent investment
allowance was given to building investments and for machinery purchases
the original investment allowance of 10 per cent was successively in-

creased to 30 per cent (cf, Chapter IV).

The final tax device to be considered is the investment tax credit intro-

duced by the Kennedy administration 1962 and ultimately repealed in April
1969.%)

The immediate tax benefit amounted to 7 per cent of expenditures on machi-
nery and equipment, It is thus a credit against tax liabilities and not a
deduction from taxable income as initial and investment allowances. The
investment tax credit, on the other hand, increases future tax liabilities
since the depreciation base is reduced by the tax credit. In this respect
the tax credit is similar to initial allowances, The right to claim invest-
ment tax credits was restricted in certain respects. Thus, only machinery
and equipment with a durability of four years or more were considered "qua~
lified investment" and if the durability was less than eight years only
part of the investment outlay could be used as a base for the tax credit.
The tax credit itself wag)limited to 25,000 dollars plus 25 per cent of

taxes above that amount,

42, Let a, h, and k denote the initial allowance rate, the investment

allowance rate, and the investment tax credit rate respectively. Assume

1) According to professor Robert Neild, a major reason for that change was
the belief that a large number of British firms do not fully recognize
the tax benefits offered by initial or investment allowances because
profitability calculations either are made in terms of profits before
taxes or otherwise are too crude., The investment grants have recently
been replaced by rather liberal depreciation guidelines by the
conservative government,

2) The Council of Economic Advisers argued that "The national priorities of
the 1970's did not require or justify this special incentive", see The
Annual Report of the Council of Economic Advisers, Washington D.C.
February 1970, p. 31.

3) For further details see (13 P. 40, The importance of this limitation
is discussed in section 43 below,
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further that all investment outlays qualify for the tax benefits,1) With
all four depreciation systems in operation simultaneously the total de-

ductible amount would be

G G
Dt = dCt + aIt + hIt (214)
Taxable income Wt would therefore be
W, = V, + bK, - D, (215)

while tax liabilities (payments) T, would be

N G
T, = t W, - KL, (216)

cf, the corresponding expressions (22) - (24) for the IF-model, As before,

the book value of fixed capital is increased in each period by investmeunts

and decreased by depreciation allowances so that

G ~
Cy = C, , +1I, - dC, - (a+k)If (217)

t t-1

The solution of this difference equation is

c, =K 144 (218)

b v 6 +d

t+1
(1-a~k)(o+b) + oa-b+(a+k)(e+b))[1=9]

After using this expression the current tax ratio t, = Tt/VttN can be written

(219)

t, =1 -

t+1 N
) d - :(;+g§+k)(e+b){e N d[1_e] * ]_ k(6+b)(1~t")  h(6+b)

1+4 rtN T

With d=b and a=h=k=o0 the tax ratio is of course 1. This is the case before
period zero when the tax devices discussed here are supposed to be intro-
duced, As a consequence of this the tax ratio is lowered considerably be-
low unity but as time goes on tt increases in a convergent manner. The

limiting value is evidently:

1) This is of course not a realistic assumption in some (if not most)
cases. If a depreciation scheme (such as the investment tax credit)
apply only to certain types of investment outlays and we assume that
the qualified capital outlays' share of total investment expenditures
is constant, this complication can be dealt with easily., We simply
consider the depreciation rates a, h and k, not as the statutory rates
but as the statutory rates multiplied by the appropriate ratios of
qualified investments and total investments,
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) N
b= - efd - "rZeiZ?k)“*b” _ gele%m ) h(3+b) <1 (220)

The final step is to calculate the average tax ratio in the same way as in
section 23, This yields

Toq.4=b+ (ask) (04+b) D=1 k(0+5)(1~t¥) _ blod) (559

T D(1+d) - 1 N r

In the following analysis we shall consider each of the four tax systems

in turn and it is therefore assﬁmed that only one system operates at a time.
We assume further that profits before depreciation allowances are large
enough to absorb all permitted allowances., The tax ratio is in other words
always positive, The way the average tax ratio is influenced by parameter
changes in the four cases is indicated in Table 15 which may be compared
with Table 12, To give a rough idea of the potential profitability effects

of the four systems, some simulations are presented in Table 16,

Table 15. Sign of Covariation Between the Average Tax Ratio and the

Parameters Under different Tax systems

Parameiters

Depre-

ciation
Tax para—4)
System Tax Function meter '|b {0 |7 |D|t
Accelerated
Normal - d-b D-1
Depreciation g = 1= D(1+d)-1 (222) - +10]+] -0
Initial T a( 0+b ) D-1
Allowances Yy =1 "1 D(1+b)-1 (223) - -{=-l+l <10
Investment i h(o+b)
Allowances th =1 - T (224) - ~-|=-|+]01]0
Investment _ _ ¥
Tax Y= 1- Eﬁ%ibl D(?:l)_1 + 1—; ](225) - =]+ =1+
Credit Y |

1) The depreciation parameters have been used as subscripts to the
average tax ratio.
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Table 16, The Average Tax Ratio Under Different Tax Systems,
Fixed parameters: r=12,5%, tN=51,69% and D=1,12, Percentage units

Common

variable Accelerated Normall Initial Investment | Investment
arameters | Depreciation Allowances|Allowances | Tax Credit
6 b da &b | T, a T B [T, k T,

To5| 2.5 [88.24 110 [94.55{ 10 |92 T 19195
5 |10 5 79.31 {25 |86.,36| 15 |88 10 |87.07
15 10 66.67 | 40 |78.18] 20 |84 12 184.48
12,5 2,5 [90.77{ 10 [93.79] 10 |88 7 |87.80
10 | 15 5 83.33( 25 |84.48] 15 (82 10 |82.58
5 20 10 72,09 | 40 75,171 20 |76 12 179.09

22,51 2.5 (93.55| 10 [93,02] 10 {80 7 182,03
20 | 25 5 88,00 | 25 (82,56 15 |70 10 174.33
30 10 78.95| 40 |72.09| 20 |60 12 169,19
32,5 | 2.5 [95.04| 10 [92,63] 10 |72 7 176,52
30 |35 5 90.62| 25 {81.,58| 15 |58 10 | 66,46
40 10 83,101 40 [70,53] 20 144 12 159.75
10 |91.821 10 |88 7 | 86.42
5 25 |79.55| 15 |82 10 | 80,60
40 |67.27] 20 176 12 [ 76.72
10 [91.72] 10 |84 7 183.74
10 25 [79.31] 15 |76 10 | 76.77
40 [166.,90| 20 | 68 12 | 72,12
10 [91.63] 10 |76 7 | 18.44
20 25 |79.07{ 15 |64 10 | 69,19
40 | 66,51] 20 |52 12 | 63.03
10 }91,58[ 10 |68 T i 7317
30 25 [78.95| 15 | 52 10 | 61,67
40 (66,32] 20 | 36 12| 54.00

10

43, In the formal analysis we have not explicitly considered the investi-
ment tax credit limit mentioned earlier and a few words may be in order,
According to this rule, the tax credit is maximized to (in thousands of

dollars):

TChax = 25 + 0,25(Tt—25) (226)

To simplify, let us here calculate tax payments as Tt = 1;NVJc = tNtho This
would in fact give a somewhat too low estimate of T, (and thus of Tgax),
since the loss of depreciation base caused by the investment tax credit is
disregarded in this way, Suppose now that qualified investments amount to

a certain share s of total gross investments IS = (e+‘b)Kto Without the limit
the tax credit would then be TS = ks(e+b)Kto The difference between TC___
and TC is thus

TCax ~ TC = 18.75 + K%(Oo25tNr - ks(e+b)] (227)
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A sufficient but not necessary condition for TCmax > TC is (assuming
tnéso% and k=7%) that

s(e+b) < 1,785 r (228)

This condition seems to indicate that the gross growth rate (6+4b) must be
rather high relative to the profit rate (before taxes) to make the upper
tax credit limit an active constraint, The highest gross growth rate con-
sidered in the numérical analysis is 40% while the profit rate is assumed
to be 12,5%. With these parameter values the investment tax credit limit
would be of no importance if less than 55% of all investment cutlays were
qualified expenditures. With a gross growth rate of less than 22%, the same
would be true even if all investments were eligible, With a higher tax

credit rate than 7% these borderline values would of course be lower,

44. In this and the next section we shall briefly comment on Tables 15 and
16 and make some comparisons with investment funds., We shall first discuss
how the tax ratio is influenced by parameter changes under different systems
and then -~ in section 45 - compare the absolute tax burden which the four

depreciation systems may bring about,

With initial or investment allowances or an investment tax credit, the tax
benefit becomes larger the greater the firm's growth rate is. Assuming that
a=h=k the sensitivity of the average tax ratio to changes in the growth
rate is smallest with initial allowances and greatcst with the investment
tax credit,1) This is illustrated in Table 16 to some degree., As far as
accelerated normal depreciation is concerned the average tax ratio is in-
dependent of the growth rate with our assumptions but if instead we look
at the limiting value of the current tax ratio — cf., equation (220) - we
shall find a negative correlation as in the three other cases,2 With an
IP-system of the Swedish tied sector type, we found a similar negativa co-
variation in the numerical analysis but a rather weak one as long as we
disregard the investment restriction, Taking that into account, we saw
that the possibilities to lower the tax burden increase as the growth

rate rises,

1) It is also necessary to assume that the factor within the brackets in
equation (225) is greater than unity. This is the case in Table 16,

2) Letting td denote the limiting value of the tax ratio under accelerated
normal depreciation we have d

djw - _ d(d-b <0
do ~ T r(e+d
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A relatively short durability of plant and equipment (or a high rate of
depreciation) means a relatively large tax ratio with accelerated normal
depreciation simply because the absolute acceleration d-b is small in such
a case. Under the three other systems the tax benefits become larger the
shorter the durability of capital is, Again, as appears from Table 16,

t, is less sensitive to chang$§ in b than t, and 1, , provided the initial
depreciation rates are equal. / With an IF-system (whether of the tied or
free sector type) the tax benefits are larger the longer the durability of
capital is, It is, however, possible, as we have seen, that this conclusion
will have to be reversed in cases when the investment restriction actually
is a constraint, Needless to say, the differences between the tax systems
with regard to the impact of capital durability on the tax ratio are highly

important when it comes to an evaluation of the systems,

Other things being equal, changes in the depreciation rate imply of course
changes in the volume of gross investment in each period in addition to
changes in the (average) durability of new plant and equipment, It may
therefore be of interest to look at the effects of variations in b while
keeping the volume of gross investment constant. Let us assume opposite
changes'of the depreciation and the growth rate such that OG =0+ Db is
constant., As appears from Table 15, this changes the sign of the covariation
between t and b from minus to plus in the case of initial allowances and the
investment tax credit whereas ?L becomes invariant to such changes in b, As-
far as f& is concerned, it makes of course no difference whether ¢ or eG is

kept constant since ¥a is not a function of the growth rate,

Under all four systems the tax ratio is an increasing function of the profit
rate r. We can in other words say that the use of one or more of these tax
instruments changes & proportional corporate tax system into a progressive
one, In Chaﬁter VIII we saw that with an IF-~system the average tax ratio

is not a function of the profit rate if the release rates q and 6 are con-

sidered exogenous,

Finally, it may be pointed out that only with an investment tax credit is

the tax ratio a function of the statutory tax rate tN and the covariation

1) Whether |d%,/ab| 2 |4%,/db| depends on whether (D-1)(D-Do-1)/(D+Db-1)° +
N
1-% >

+— 2z
< .
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is positive as the table shows, In the IF-system t varies positively w1th
the deposit ratio B/t and thus negatively with N,

450 Let us now take a look at the absolute size of the average tax ratio
under different tax systems. An investment allowance is obv1ously a more
powerful tax reducing instrument than an initial allowance of the same size,
With h=a=10%, a growth rate of 5% ahd the depreciation rate varying between
5 and 30% %ﬁ lies in the interval 72-92% while I; varies between 92 and 95%,
cf, Table 16, Whether initial allowances bring about a lower or higher
average tax ratio than accelerated normal depreciation depends upon the

following condition:

ty

- > d=b D(1+b) - 1
tq 88 2253 D(i+a) - 1 (229)

VA

The corresponding condition obtained when accelerated normal depreciation

and investment allowances are compared is

¥£ t, as h E &b D -1 (230)

d g+b D(1+d) - 1

VHA

Let us finally compare the investment tax credit with the other three systems,
The tax-reducing impact of the investment tax credit is clearly greater than
that of initial allowances, given that the two rates are equal (k=a), The
investment tax credit can in fact be seen as a combination of an initial
allowance with the rate k and an investﬁent allowance with the rate
k(1-tN)/tN as is evident from equations (223) - (225)., With "realistic"
parameter values it is also likely that the investment tax credit implies

a lower average tax ratio than the investment allowance provided agzin that
the rates are of the same size (k:h).1) Concerning the power of the invest-
ment tax credit compared to that of accelerated normal depreciations it is
true that '

- € = > d-b D(14b) - 1 tN(D-1)
sta ki amOCEa -5, . (1t (231)

The last two ratios are evidently positive and less than one, The higher
the growth and depreciation rates are, the more probable it is that the tax

1) The condition is of course that the factor within the brackets in
equation (225) is greater than unity. This is the cgse if tN = 0,5,
I§ is also the case if for instance b < 0.44 and D 2 1,06 while
= 0053¢ '
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burden with accelerated normal depreciation will exceed the tax burden under
any of the three other systems, cf., equations (229) - (231), With the com-
binations of parameter values used in Table 16 ?& is in fact smaller than’

?;, ?£ and ?k when b is small but greater when b is large,

46, It is evidently not so simple to compare the tax ratios obtained under
different depreciation schemes with the tax ratios which an IF-system may
lead to because of the fairly large number of parameters involved, An éttempt
to make a comparison between a tied IF~gystem of the Swedish type, the four
free-sector systems and the depreciation systems has been made in Table 17,
In that table we have presented the values of the average tax ratio
corresponding to 24 tied sector parameter combinations., For each of the
four depreciation systems we have further calculated the values of the de~
preciation parameter which yields the same average tax ratio as each of the
24 IF-parameter combinations, We have in other words translated sets of IF-
parameter values into the equivalent depreciation parameter values. For the
four free-sector systems we have in a similar way calculated the allocation
rates which ~ given the actual parameter values in the four countries - is
needed to give the I-values in the table, Concerning the tied IF-system, it
has been assumed that the firm actually allocates 40% of profits to invest-
ment funds, that it faces a deposit ratio of 89% and that releases occur
every fourth year. In addition it has been supposed that the investment de-
duction rate is 10% as presently and that the firm's rate of profit and
discount rate of interest are 12.5% and 12% respectively. The growth, de—
preciation and release rates are varied as shown in the table., Releases as
a percentage of gross investments are indicated in the fB--column° If that

figure exceeds 100%, the investment restriction is obviously violated.

With for instance a growth rate of 5%, a 20% depreciation rate and complete
release (q=100%) the average tax ratio is 85.40%. In order to obtain that
tax burden with accelerated normal depreciation, d has to be 26,43% and the
absolute acceleration is hence 6.43 percentage units, If instead the same
tax burden is to be secured with either initial allowances, investment
allowances or an investment tax credit, the values of the depreciation
parameters a, h and k will have to be 20.93%, 7.30%, and 5.69% respectively.
It should of course be kept in mind at this point that the calculations are
based on the assumption that all investmeni outlays are entitled to the tax

benefits discussed here, If only a part of such outlays qualify the
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depreciation rates in Table 17 should be raised correspondingly. To
illustrate this assume that 60% instead of 100% of investments are
eligible for investment allowances. In that case the statutory allowance
rate would have to be 12,17% (= 7.30/0.,60) instead of 7.30% in order to
give an average tax ratio of 85.40%.

General and unconditional statements about the profitability effects of
investment funds comparéd to these of the other four tax systems can hard-
ly be made and the content 6f Table 17 is therefore not easily summarized.
Let us make some obsefvaﬁiaﬁs. In the first place it may be noted that
k<h<a for all values of 6 and b considered in the table. This means of
course that the tax reduciné(impact of the itvestment tax credit (dis-
regarding the upper 1imit) is greater thah that of an equally large in-
vestment allowance which ih.ita turn exceeds the impaet of an initial

allowance of the same size,

Comparing tied-sector investment funds with an initial allowance of say
18% or an investment allowance of 9% or an investment tax credit of 6.5%
(without upper limit) Table 17 shows the IF-system to be the most power-
ful in terms of tax impact if at least 70% of allocated investment funds
are released and the wear and tear rate b does not exceed 10%. As the
growth rate increases and the release rate becomes smaller the balance
is changed against the IF-system (the above borderline value of b gets
smaller), Alternatively it may be said that in all cases covered by
Table 17 tied-sector investment funds are more powerful than an initial
allowance of 11,5% or an investment allowance of 3% or a tax credit of
2.5% provided that 70% or more of investment funds are released,

To the extent that only certain types of investment outlays qualify for
tax Senefits under the three depreciation schemes discussed here, the
balance is of course shifted in favour of the IF-system, The same is true
if the tax credit limit is taken into account., When the gross growth rate
is small the investment restriction (implying that releases cannot exceed
gross investments) may on the other hand limit the release rate to values

below these indicated in Table 17,



Table 17. Equally powerful combinations of parameter values under different tax systems, Percentage units,

Common Swedish Accelerated Initial Investment |Investment . 3)
para~ 1) tied sectorz) normal de- allowances | allowances [tax credit Free-sector IF-systems: o
meters IP-system preciation
8 |b a t o a | a-b a h k Sweden | Finland | Norway | Denmark
40} 87.50 | T70.49 7.68] 2,68 22,92 15463 9.67 60.33 | 26.21 33.51 20,33
5 701 81.421 123,36 9.351 4.35 34,07 23,23 14.37 89.67 | 38.95 kg.81 | 31.21
100 | 75.34 1 176.22 | 11,35} 6.35 45,22 30.83 19,07 119.02 | 51.70 66.11 40.10
_ 401 89,49 | 46.99 | 12.90] 2.90 16..94 8.76 6.03. 58.65 | 27.37 | 39.22 22.46
10 701 84,91 82.24 | 14.43] 4.43 24,31 12.57 8.66 8k.21 | 39.30 56.31 32,24
1001 80,331 117.48 | 16,171 6.17 31.69 16,39 11429 109.77 | 51.22 T73.40 42,03
> 40T 01.52 | 28.20 | 23.37] 3.37 | 12.15 4.24 3.30 631 | 29,35 | 52.67 1 26.67
20 701 88,461 49,34 | 24.78] 4.78 16.55 577 4.50 76.63 | 39.93 71.68 36.29
100 § 85.40 1 T70.49 | 26.43} 6.43 20,93 730 5.69 96.95 | 50.52 90.68 45,91
40| 92,55 | 20.14 | 33.87] 3.87 10.10 2.66 2,22 54,78 | 31.04 70.28 0.9
30 70| 90.26 | 32,25 | 35,221 5,22 13,22 3.48 2.90 71.56 | Lo.s8 91.89 40.41
100 { 87,98 50.35 | 36,641 6.64 16,32 4,29 3.58 88.38 | 50.08 | 113.k0 £9.88
401 87,511 41.27 15.26 10.41 6.44
5 70| 81,44 1 T2.2% 22.69 15.47 9.57
100 | 75,37 1 103,17 30,11 20.53 12,70
40 ) 89.44 | 30.95 12,76 6.60 4.55
10 70| 84,83 | 54.16 18.33 0.48 £.53
10 100 | 80.21 1 77.38 23.91 12,37 8.52
401 91.49 1 20.63 10,17 3.55 2,76
20 70| 88,40 § 36,11 13,85 4.83 3.77
401 92,53 | 15.48 8.87 2.34 1.95
30 70| 90.22 | 27,08 11.62 3.06 2.55
100 | 87.92 1 38.69 14,35 3.78 3.15

1) Fixed parameters: r = 12,54 and D = 1,12,

2) Fixed parameters: a = 404, B/tN = 890, Yy « 104 and p = 4.

. N
3) The assumed values of the fixed parameters are D = 1,12, 8/t

parameter values shown in Table 13.

= 89% (for Sweden) and the

LLeIX
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Let us finally confront the tied IF-system with accelerated normal de-
preciation: As Table 17 shows the ptofitabiliﬁy effects ere largest under
the former system if all fuhds are released and the absolute acceleration
does not exceed 6 percentage units. With a release rate between TO and 100 %
the corresponding figure is U percentage units. Variations of the wear and

tear rate in the interval 5-30 % do not upset these conclusions.

The last four columns of Table 17 show the valves of the allocation rate a
vhich are necessary under the four free-sector IF-systems to bring sbout

the average tax ratio indicated in column 4. A few observations based oa
these figures may be made. In the first place we may note that for all four
countries all a-values tend to be significantly higher than +he actual
a-values (shown in Table 16). This means of course that for the growth and
depreciation rates considered here the Swedish tied-sector systenm tends to
be a more powerful tax-reducing instrument than any of the free-sector
variants. A few exceptions to this rule appeer in Table 17. Taus the Finnish
system (where at present a = 30 per cent) involves in fact a slightly lower
average tax ratio than under the tied system provided firstly that caly 40
per cent of allocations are released under the tied system and seccndly that
the depreciation rate is not as high as 30 per cent. In the very same cascs
the average tax ratio under the Danish system (where a = 20 per cent) is only
slightly higher than under the tied system.

We may also note that the "necessary" value of a is lowest under the Danish
and highest under the Swedish free-sector system. This meens that in ‘terms
of the average tax ratio and given the values of all other IF-paremeters
the Danish system tends to be potentially the most powerful of the four
free-sector veriants. To this should be added that our selection of fixed
IF-parameters is arbitrary and that the size of the actual tax benefits

offered of course depends on the actual value of a.
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CHAPTER XII

SOME CONCLUDING REMARKS TO PART TWO

47. The aim of the analysis in Part Two has been rathetr modest. An attempt
Has beer made to build a model which can be used at an evaluation of the
tax-reducing potential of investment funds and alternative tax systems
available to a growing firm. To ensure that the model is manageable a
series of simplifying assumptions has been accepted. First of all the
firm's growth rate has been considered an exogenous variable. This means of
courge that the firm's investment activity is not influenced by the presence
or absence of the discussed tax systems. Ideally, we would like to construct
a model capable of explaining how the firm's investment and production
behaviour is modified by the tax benefits offered through various corporate
tax systems. What makes such an approach very difficult is of course the
fact that our knowledge of the factors which determine private investments
is still very far from being complete. Along the lines of Domar and Eisner
we have instead accepted the far less ambitious task of analyzing the size
of the effective tax rate under alternative assumptions with regard to

the firm's growth rate, profitability, durability of fixed capital and the
various tax parameters involved. Ultimately, we are of course interested

in the relationship between the effective tax rate and the firm's volume

of investment. Other things being equal, it seems reasonable to assume -

as Domar did -~ that the larger the tax benefits involved in a certain taxa-
tion scheme the larger the volume of investments. A detailed numerical
specification of such a relationship must of course be based on an econo-

metric estimation.

It should be stressed again that all problems related to the financing of
investments have been disregarded, not because they are considered less
important but to simplify the analysis. This is in the first place tantamcunt
to an assumption that investment activity is not restricted by mere un-
availability of funds. As is well-known even the structure of financing

may act as a constrqint on investments to the extent that firms have strong
preferences regarding their sources of finance. For a number of reasons

it seems to be more or less generally accepted that firms are reluctant to

accept external financing beyond a certain limit (for instance a certain
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L] i » [ -V . v- ’- .
debt ratio). ) Empirical observations appear not to be inconsistent with

2)

this asumption.”’ This is naturally not the place to pursue this theme.

We have moreover not considered the role played by the firms' dividend poli-
cies. Here a distinction between larger and smaller enterprises is important
‘since the earners of the latter in many cases will prefer to obtain their
share of profits in tﬁe.form of high wages and salaries. Concerning larger
firms it is ﬁéually assumed that their dividend policies aim at a“certain
dividend level which is kept stable or riéing at a cautious rate so that
future dividend redﬁctions,éan'be-avéided. For some timé dividends may of
course be paid out of previously retdined earnings but it is moteover common-
ly supposed that firms hesitate to pay dividends without showing a correspond-
ing amount as taxable profit. In that case the need to pay dividends mey rul:z
out a full utilization of the legal possibilities to write down assets or
make allocations to investment funds. The firm's dividend policy prevents

3)

in other words a minimization of the current effective tax rate.

It should also be emphasized that our analysis has been partial even in

the sense that one tax scheme has been studied at a time. In a more realistic
setting it would of course be necessary to consider all tax devices simul-
taneously. Our aim, however, has not been to discuss how firms weigh the
properties of different tax systems against each other in a particular situa-
tion. Instead, an attempt has been made for each tax instrument to demon-

strate its tax-reducing potential and other relevant properties.

48. Since the analysis in Part Two was summarized in Chapter I a second
summary will not be given here. Instead we shall complete the study with

a brief discussion of the usefulness of investment funds and some other

1) In practice it is of course very difficult to determine to what extent
an increased flow of internal funds is needed to accomplish an expansion
of industrial investments and how far it is desired by the business
community for distributional reasons. Needless to say this uncertainty
leaves room for "tactical arguments.

2) In the United States financing from internal sources has in recent years
accounted for from about 80 to over 100 per cent of total capital expen-
it ditures, see [31A] p. 195. Although the share of internal financing has
declined in Swedish manufacturing industry since the middle of the Fifties
it was by the end of the Sixties still about 85 per cent or comparable
to the American share. See [6] p. 309-10.

3) For a discussion of dividend policies, see e.g. Stdersten [ ] P. 341-46,
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fiscal parameters as instruments of stabilization and allocation policies.
This far from exhaustive discussion can be seen as a complement to the
instrument comparisons in Chapter XI. The other instruments to be con-

sidefed are investment taxes (subsidies), initial and investment allowances
and investment deductions. In the preVibué éhéﬁéer it was pointed out that

the investment tax credit may be seen as a combination of an initial allowance
and an investment aiioﬁéncg. It is therefote not hecessary to include the in-

vestiment tax credit explicitly in the following comparisons.

Investmént funds have béen Stronély criticized on the ground that they favor
firms with large historical profitsi SiﬁCé it evidently is far from certain
that the investment projeéfs of these firms are the most profitabie and with
an impérfect capital market it is clear that an operating IF-system may re-
sult in an allocation of tesourdes which ik less efficient than it otherwise
would have been. Nonme of the other tax devices seeis to involve a bias of this

sort.

A similar bias is created if the levels of current profits vary considerably
among firms. Introduction of initial and investment allowances or investment
deductions (including those given in accordance with IF-provisicns) will ob-
viously not lead to an immediate reduction of the effektive tax rate unless
profits - given a possible dividend restriction and the firm's normal depre-
ciation policy - are sufficiently large to absorb these deductions. Increased
investment incentives cannot, therefore, be created through these channels as
far as firms without "excess" profits are concerned. This outcome is of course
modified to some extent if loss offset is granted or losses may be carried for-
ward. The tax benefits obtained through releases of investment funds (disre-
garding the extra investment deduction) or though outright subsidies are, on
the other hand, independent of current profit and will thus, if used, create
more general investment incentives than the various deductions. In a situation
where restrictive measures are called for and ifvestment taxes are introduced
or raised varying levels of current profit may again involve a differential
treatment of firms in favor of those with large profits. This is the case

if the investment tax - as the one charged in Sweden 1952-53 and 1955-57 -

is deductible (or part of the depreciation base). With a corporate tax rate

of about 50 per cent the effective investment tax for a firm with current
profit would in fact be only half as great as the investment tax facing a

firm earning no current "excess' profit. If on the other hand the investment
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tax is not deductible - and this was true of the selective investment tax

payable 1967-68 and 1970-71 in Sweden - no such bias is involved.

As we have seen earlier dllocations to Swedish investment fiinds will
increase the firm's liquidity and after~tax profitability if taxation is
the only alternative. This does not mean necessarily that the Swedish
IF-system is unable to bring about a reduction of investments in boom
periods. Internally financed investments during a boom may be said to
imply an opportunity cost equal to (the present value of) the tax bene-
fits obtained if the project were financed by released funds in a later
recession. It is therefore conceivable that a partial shifting of the
firm's investment activities from boom to recession periods may appear
advantageous and therefore will be carried out. The fact that investment
funds are a permanent part of the corporate tax system makes it probably
easier (less costly) to consider this possibility when investment plans
are made. It may, on the other hand, be argued that uncertainty about
future releases, the release conditions to be stimulated and future
selling prices, wage costs, exchange rates etc. tend to eliminate the
benefits from a changed time pattern for the firm's investment activity.
It appears therefore reasonable to conclude that the working of the
Swedish IF-systems is asymmetrical in the sense that it can stimulate
investments in recessions but only to a very limited extent check in-

1)

vestments in boom periods. ’ In this respect the Swedish IF-system is
thus a much less efficient instrument for stabilization purposes than
investment taxes/subsidies. The latter instrument appears also superior
in the sense that an evaluation of the costs and benefits involved is
fairly simple when investment taxes or subsidies are used but relatively
complicated as far as investment funds are concerned. And unrecognized

benefits can hardly act as incentives.

1) We have here disregarded the special ad hoc benefits offered if
allocations were made during the boom years 1960-61.
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It has been pointhAogt earlier that the low share of firms
with investments funds (atout .4 pe; cent of all Swed 1sh corporatiohs)
has made the administrative handling of the system fairly simple.
Measured in terms of production or investments the share of participating
firms is of course much highér or well in extess of 50 per cent. That the
low pérticipating raté may be seen as a disadvantage from efjuity and
resource allocation points of view is quitefcleafg The low participating
rate and the predominénce of largeér firms tend also, howevet, to make
the IF-system less effective as far as stabilization is concerned, In
the surveys made tb assess the effects of the releases in 1962 and
1967-68 (see /10/ and /31/) the ratio between net and gross effects
( i.e. the share of IFs«finaficed investments which would not have beeh
undertaken in the abdence of the release) was considerably léwer for
large than for small firms.This differende is probably due té& the
fact that large enterprises, in contrast te smaller firms, generally
have detalled and rather rigid lung term investment plans.Although
these plans are not easlily changed it may be easy to switch to IF-
financing when releases ¢f funds are made.Since all firms would
benefit from a negative investment tax or an extra investment deduc-
ticn (provided profits admit it) these two tools would be - other
things being equal -~ mcre powerful than an IF-release when investment
stimulation is called for.

A final disadvantage with investment funds compared to the cther
tax instruments is that by and large it is net pcssible to vary the
benefits when the release is general and the release period is given.
This pcint has been stressed by Assar Lindbeck. To illustrate his
point Lindbeck makes a comparison with credit policy and argues that
it weuld be less useful if only zero and 10 per cent were alluwed as
values for the rate cf intersat.l)

Neddless to say, in a complete assessment of the merits and disadvan-
tages of investment funds compéred to ¢ther tax instruments it would be
necessary to consider a number of further aspects such as the pussibilities
tuv ¢btain a precise timing f effects on investments and empleyment, to
differentiate the effects between regions, tc avolid evasions etc.

1)See article in DAGENS NYHETER July, 24 1971("Fel p& fonderna")
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List of Symbols

The following list in alphabetical order indicates the most important symbols

used irn the adalysis

the initial allowance rate
. . . N
the reduction of the tax ratio due to allocations [A = a(1-B/t )]

that part of the gross allocation which is deposited in the Central
N G
Bank (At BAt)

the proportion of the capital stock which wears or ages per time period

the reduction of the average tax ratio due to releases from the tied

sector

the book value of the firm's capital stock

the normal (or current) rate of depreciation allowance
the firm's discount factor (D=1 + rd)

the reduction of the average tax ratio due to conventicnal accelerated

depreciation

deductible depreciation allowances (Dz = dCt)

non-deductible depreciation allowances (Dz = Rﬁp + Fi)

release of funds from the tied (bound) sector as a fraction of grrss

. G G
investments (fB Rnp/Inp)

withdrawal of funds from the free sector as a fraction of gross in-

G,.G
vestments (fF Ft/It)
f = fB + fF

the reduction of the average tax ratio due to withdrawals from the
free sector

G
t-m

)

gross withdrawal of funds from the free sector (Fi = A

that part of the free sector withdrawal which is paid out in cash by
the Central Bank (Fz = BFS)

the rate of growth of the firm's capital stock (and investments)
the investment allowance rate

the extra investment deduction in connection with releases from the

. G
tied sector (an anp)
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gross 1nvestments

net investments

the number of years which have elapsed since the latest release from

the tied sector

the number of years which have gone since the first withdrawal (in

year m) from the free sector
the investment tax credit rate
the atthal value of the firm's capital stock

the numbeér of yeats which must go before an allocation (partly or

wholly) may be withdrawn from the free sector
the number of years in which releases from the tied sector have occcured

the number of years between the periodical releases from the tied sector
(the length of the IF-cycle)

the relesse from the tied sector as a fraction of the allocations during

the previous p years

the firm's rate of profit before taxes (r = Vt/Kt)

the discount rate of interest which the firm considers relevant

the rate of interest paid on deposits

the firm's average rate of profit after taxes (;a = r(l-EE)

gross release from the tied sector

the cash payments by the Central Bank in connection with tied sector
releases (Rgp = BRgp)

the firm's cumulated investment fund (gross)

the cumulated deposits in the Central Bank (Sﬁ = Bsg)

the effective tax rate (tE = tt/Vt)

the statutory corporate tax rate (the state and municipal tax rates
combined)

the tax rate to be applied on interest on deposits
the tax ratio (tt = tf/tN)
the average tax ratio

the lowest attainable value of the average tax ratio when (for instance)

a is varied to secure that fB = 1
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the time variable or index (t = np +1i=m+ j)

the firm's tax payments (including cash payments to or from the Central
Bank)

the amount of profit before taxes (Vt = th)
taxable profit =

that part of profit before taxes that may be allocated to an investment
fund

the share of the gross allocation that should be deposited in the Central
Bank

the part of a tied sector release that is approved as an extra investment

deduction

the share of an allocation that is approved ad an extra investment

deduction

the fraction of an allocation that can be withdrawn from the free

sector after m years

the rate of growth of the firm's capital stock (in the case of ccmstant

growth, i.e. G = g = 0)

The time index t alludes to period t wherever flow variahles are concerned

and to the end of period t wherever stock variables are involved.
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