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III.4 SUMMARY

Of the two major approaches to investment theory, the
accelerator and the neo-classical model, it is only the neo-
classical framework which incorporates a significant role for
the impact of investment incentive policies. Even there,
however, the impact of investment incentives on relative
factor prices and the consequent factor substitution effect
has its full impact only in the long run, while the incentive
policies under review are strictly of a short-term nature.
Another way in which short-term incentive policies may have
an impact on investment expenditures is by influencing the
speed of adjustment to changes in the desired capital stock,
regardless of whether the desired capital stock is determined
by output or by factor prices. 1In addition, the influence
should not be confined to just the rate at which additions
are made to the capital stock, but also to the rate of re-—
placement expenditures. It is suggested that two possible
ways in which incentive policies can influence the speed of
adjustment are by influencing the cash flow position of firms,
and by altering the timing of planned acquisitions and re-
placements. These influences on ac justment will be incor-
porated into the specification of an investment function in
Chapter VI and tests made for the empirical significance of
these effects in Chapter VII in addition to tests for the

substitution effect. / -
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FOOTNOTES TO CHAPTER III
See Appendix A for a discussion of the outcome if the
allowances on the initial outlay are not identical with

those on replacement outlays.

Chépter IV has a discussion on the possibility that tax
reductions could actually increase the value of the

rental cost term.



CHAPTER IV

NEUTRALITY AND INVESTMENT INCENTIVES

IVv.1l INTRODUCTION

The object of this chapter is to set out the theore-
tical ways in which Canadian investment incentive policies
may introduce, extend or diminish neutralities or non-
neutralities in the Canadian economy with respect to the
volume or type of assets acquired. Section IV.2 discusses
neutrality with respect to the desired capital stock,
while Section IV.3 looks at the relationship between
asset choice and neutrality.

One of the first to make the connection between

the concept of neutrality and investment incentives

was Brown (1948). Musgrave (1959) contributed to further
refinement of the relationship, while Samuelson (1964)
provided valuable theoretical insights enabling an alterna-
tive nétion of neutrality in taxation to be developed.
The relationship between the Brown and Samuelson analysis
is explored in detail by White and White (1974), and
other important theoretical contributions have been made
by Sandmo (1974), Smith (1963) and Sumner (1975). Sunley
(1973) has applied some of the theoretical results to an
analysis of the investment tax creait in the United States.
Much of the discussion of neutrality is in the
context of the absence or preéence of a tax system and

the consequent biases induced by the tax system. More

-
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important for this study is the impact of changes in a tax
system regardless of whether or not the basic system was
neutral or non-neutral. Changes in a non-neutral tax system,
for example, may in themselves be neutral or non-neutral in
that they preserve the existing state of non-neutrality,

or they expand or diminish the existing non-neutralities.
Hence it is possible to have the notion of neutral or non-
neutral changes in a non-neutral tax system.

Investment incentive policies by their very design
are meant to be non-neutral in their impact. The whole
point is that the policy is attempting to change investors'
choice of assets in the way policy-makers desire. In

doing so, however, policy-makers must be aware that each

investment incentive policy gives rise to several non-
neutral effects, only one of which may be the desired one.
For example, accelerated capital cost allowances for
machinery and equipment in the Canadian manufacturing sector
given in 1972 to encourage investment in manufacturing,
could, since they only applied to machinery and equipment,
change the relative proportions of machinery and equipment

~and construction in total manufacturing outlays.
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IV.2 NEUTRALITY AND THE CAPITAL STOCK

The emphasis in this section is on examining the
impact of investment incentive policies on the overall
size of the capital stock. To simplify the analysis it
is assumed that capital is a homogeneous commodity, with

constant economic and tax depreciation rates, and that

there is only one tax rate. Furthermore, investment
incentive policies are assumed to be applicable to all
sectors of the economy.

Equations (26) and (28) in Chapter III.2 indicated
that the desired capital stock is determined, in part,
by the cost of capital which is in turn influenced by the
taxation system. In this way the imposition of a general
tax on the earnings of capital leads to a reduction in the
desired stock of capital for the firm. If the stock of
capital for the economy is viewed as the sum of the desired
stocks’of capital for individual firms, the result of a
tax on the earnings of capital is a lower capital stock
than would be the case in the absence of the tax. 1In
this sense the tax system is non-neutral with respect to
the stock of capital, and it causes a change in the
aggregate capital-labour ratio.

Brown (1948) was the first to attempt to demonstrate
that in fact a tax on capital could be neutral if the tax

was accompanied by an appropriate depreciation allowance
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policy. To illustrate Brown's argument, if the cost of
capital in the absence of a tax is given by

c = g(r+d) (1)
while with the tax, and assuming that interest payments are
not deductible from taxable income, or alternatively that
all capital acquisitions are financed from equity funds,
then

c = q(r+d) (l-uz) (2)
1-u

Clearly, if z = 1, i.e. the immediate deductibility
of capital expenditures is allowed, then (2) becomes the
same as (l). Hence, immediate deductibility offsets the
impact of the tax on the desired stock of capital, and the
overall tax system is neutral.

The problem with Brown's analysis is that in the
situation where interest payments are deductible

C = q[r(l—u) +6](l—uz) (3)
1-u

so that where z = 1
¢ = q(r+d)-qur (4)
In this situation the cost of capital is lower
than in (i), giving rise to a larger capital stock than

would be indicated by the value of ¢ in (1).
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Despite the problem caused by the restrictive assumpt-
ion of ngn—interest deductibility, Brown's analysis provided
a perspective on investment incentives in that measures of
accelerated capital cost allowances were seen as a means
of offsetting the disincentive effect of taxation on
investment.

It is not always the case, however, that invest-
ment incentive policies lead to an increase in the desired
capital stock. Musgrave (1959) indicated that an increase
in the tax rate that was believed to be temporary could
lead to an increase in investment. This follows because
firms realize greater tax savings from depreciation allowances
during the high tax period, and taxable income is then
shifted into the future low rate period. Sumner (1975) has
formalized this possibility using the rental cost of capital
variable, and by assuming that the investment incentive
policy consists of a reduction in taxes. He was able to
show that under certain conditions a reduction in the
tax rate would lead to a reduction in the desired capital
stock. This occurs because of the reversal of the effect
mentioned by Musgrave - a reduction in the tax rate reduces

the value of depreciation allowances. To illustrate, if

c = g(r+s) (1-uz) _ (5)
l-u

and assuming that r is independent of the tax rate then

.
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¢ = glr+s) (l-z) (6)
Ju 2
(1-u)

If z was greater than unity then the rental cost of capital
would rise with a reduction in the tax rate. The perverse
outcome is more probable if a tax credit policy is in

operation at the same time as the tax reduction. Assuming
that the tax credit is not deductible from the depreciable

base then

c = qg(r+s)y (l-uz-k) (7)
1-u
and
9¢c = qg(r+s) (1-z-k) (8)
su 2
(1-u)

In this case the perverse outcome requires z+k>1.
Sumner finds this situation a distinct possibility
in the case of British regional investment incentives policies.
The Canadian regional investment incentive policies between
1965 and 1969 are also an area where this perverse effect
could be expected. If, however, the amount of any grant
‘for regional development is required to be deducted from
undepreciated capital costs before determining capital
cost allowances (as is the case with present Canadian regional
incentives) then a perverse outcome is impossible. This
1s because if

c = q(r+§) (l-uz(l-k)-k) (9)
(1-u)
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d9c = g(r+8) (l-z-k-zk) (10)
du 2
(1-u)

As long as z<1l, then regardless of the size of k, (z-k-zk)<1,

The above results, however, are dependent upon the
assumption that interest payments are not deductible from
taxable income.

Samuelson (1964) provided the theoretical insight
to solve the problem of neutrality in a world of tax
decductible interest payments. According to Samuelson,
neutrality for the tax system is achieved when tax depre-
ciation allowances are determined by the true loss in
the economic value of assets. If the rate of decline in
economic value is given by ¢, then, with tax-deductible
interest,

Z = 8
r{l-u)-d6 (11)

and substituting this value of z into equation (5)
a[r-w ] [2- i u>+5] (12)

q(x+8§)

C

i

which is identical to (1), the cost of capital in the
absence of taxation. From this it may be concluded that
the tax system would be neutral with respect to the capital
tock 1f the depreciation allowances for tax purposes

are set at the rate of economic depreciation of assets.
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The problem with both approaches to neutrality is
that they are "either-or" cases. In practice, capital
purchases are made with both interest deductible debt
funds, and equity funds with non-deductible dividends. Thus
an actual description of the tax system in terms of its
neutrality or non-neutrality is very difficult.

The revenue implications of a neutral tax have
been the subject of some confusion. For example, Hyndman
(1974), in discussing the 1972 investment incentive policies
in Canada, uses the Brown version of a neutral tax system
(immediate tax deductibility of capital outlays) and remarks
that with such a system the effective rate of tax on the
income from new investments would be zero. A similar
claim is made by Surrey (1974) again when discussing the
implications of immediate deductibility. The confusion
arises because while it is clear that at the margin
immediate deductibility will generate no revenue for the
government, new intra-marginal investments will do so.

For intra-marginal investments it is assumed that

n
- R
(w2 TreyT + e @3
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So that when z=1, this condition becomes:

n, __8N n_ M9\ g4
S (ot "Rl TT@Eat T > (14)
i-1 =1

As
n R
2: i 49, the above formulation indicates that
fo1(1tn)”t

taxes, at rate u, will be levied on that part of the income
from an intra-marginal addition to the capital stock that
is in excess of the cost of the asset when immediate
deductibility is allowed. Clearly, only income up to the
cost of the asset will escape taxation.

The advantages of this escape from taxation,
however, may not be substantial. Under normal capital
cost allowances a large proportion of income up to the cost
of an asset escapes taxation. This may be illustrated with
the aid of the cost of capital expression. In the absence
of any depreciation allowances, and with a tax rate u,

c, = g(r+sd) (15)

l-u

With depreciation allowances

c, = q(xr+d) (1-uz) (16)

1-u

The effective rate of taxation on net receipts up
to the cost of the asset will be given by that rate, u*,

which makes cl = Cy- That 1s where
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gl{r+8) = qgq(r+8) (l-uz) (17)
(1-u%*) 1-u

or, on cancelling and re-arranging terms, where
u* = u(l-z) (18)
l1-uz
The largergthe value of z, the closer will u* be
to zero. Of course, where z=1, u*=0.
This type of reduction in the effective tax rate

as a consequence of the introduction of depreciation

allowances should be carefully distinguished from the
reduction in the effective tax rate that follows from
£he introduction of changes in the rates of depreciation
allowances. The phenomena measured are conceptually
different. For this latter concept, the formula is developed
as follows:

If prior to a change in policy

cy = q(r+d) (1-uz) (19)
1-u

and the change in policy consisted of the introduction of

a new value for z, z, then

c, = g(r+8) (1-uz) . (20)
1-u
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The question then becomes: what tax rate u in (19)
would give the same value for the cost of capital as does
(20)? By substituting u in (19)

c, = q(r+di(}—ﬁz) (21)
-u

so that equating (20) and (21), and cancelling

1-uz l-uz

1-u__ I-u (22)
and
u = u(l-z) (23)
(1-2)
. Obviously, if z>z, then ﬁ<ﬁ. Once again, it

should be indicated that the value of u is a measure of
the effective tax rate on income only up to the cost of
an asset as a consequence of a change in depreciation

allowances.
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Iv. 3 NEUTRALITY BETWEEN ASSETS AND TAXPAYERS

The discussion in Section IV.2 focussed on the
influence of the tax system, and changes in the tax system
on the total capital stock. Implicit in the discussion is
the assumption that all units of capital are homogeneous in
that they are equally durable, so that the rate of economic
depreciation is constant. Additional assumptions are: one
tax depreciation rate for all units of capital; and one tax
rate for all taxpayers. 1In this section these assumptions
are dropped and the effects of the tax system and investment
incentive policies on the relative prices of different types
of assets are investigated. Changes in relative prices will,
where substitution possibilities exist, induce switches
between different types of assets. Thus this section is
primarily concerned with the impact of investment incentive
policies on the composition of the capital stock, rather than
the overall size of the capital stock.

The first possibility of a change in the composition

of the capital stock arises if homogeneous assets are allocated
into specific sectors. A change in the tax rate or the tax
depreciation rate in one sector, for example the manufacturing
sector, will result in two distinc. effects. First, if the

tax system is non-neutral in the sense discussed in the
previous section, then the desired stock of assets in the

manufacturing sector will be increased through capital/labour

N
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substitution. Secondly, the simultaneous reduction in the
cost of capital in the manufacturing sector will increase
the rate of return on manufacturing capital. 1In this
situation capital will be attracted out of other sectors

to the manufacturing sector. The expansion of the stock of
manufacturing capital will continue until the marginal
product of capital in manufacturing is equal to the marginal
product of capital in other sectors. 1In this way the
investment incentive policy in the form of a tax or
depreciation policy alters the sectoral allocation of
capital, as well as the total capital stock.

If, instead of homogeneous capital, it is assumed
that there are two types of capital goods, with the difference
based on durability, and each has its own rate of economic
and tax depreciation, then changes in tax depreciation rates
will induce substitution between assets. To illustrate,
before a tax incentive policy is introduced the rental cost

of each type of asset is given by

Asset (1) cg = ql(rl+6l)(l—uz§) (24)
1-u

Asset (2) o = qz(r2+62)(1—uz‘§) (25)
1-u

where u is the common tax rate, and z, and z, the respective
present values of tax depreciation allowances calculated at
the prevailing depreciation rates, and, for simplicity, r is

the before tax yield.
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If the capital cost allowance rate is changed for

asset (1), the new rental cost of capital, ci, is given by

1 _ 1
cy = ql(r1+61)(1—uzl)
l-u

(26)

and the percentage change in the rental cost of capital is

1l o
ufz;-zl)
(1~uz]) , (27)
Similarly for asset (2) a change (in the same direction) in
the tax depreciation rate gives a percentage change in

the rental cost of capital of

u(z%—zg)

. (28)
l—uz2
Thus changes in the tax depreciation rates will be

neutral between assets if

u(Zi-z§) ) u(Z%—Zg) (29)
(l—uzi) (1-uzg)

Otherwise there will be a change in the relative
price of the two assets, leading to a change in the propor-

tion of each in the desired capital stock.

W
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With two types of assets in the capital stock,
changes in the tax rate will also induce a change in the
relative prices of assets. This effect may be illustrated by
eonsidering the rental cost value for an asset

¢ = g(r+d) (1-u,z)

T (30)
If the tax rate changes to U, the new rental cost
value is
¢ = g(r+d) (1-u
g 4)( 22) (L)
and the percentage difference is
2 U7y} (32)
l—u1

Clearly the larger the value of z, the greater is
the change in the rental cost of capital. Since larger
values of z are associated with short~lived assets, reductions
in tax rates will lead to a greater proportion of short-lived
assets in the capital stock.

An investment incentive policy may also take the form
of allowing different tax rates for different classes of tax-

payers. For example, lower rates of corporation income tax

\\
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have applied to corporation income up to a certain level. By
allowing different rates, the taxpayers' choice of assets is
altered from the one rate situation. To illustrate, the ratio
of asset prices for the high rate taxpayer with rate Uy is
given by
| l—ulz

l—ulz2 : (33)
while for the low rate taxpayer with rate u, the ratio is

l—uzz1

l—u222 (34)

Clearly the ratio of factor prices is not the same

for the two taxpayers, leading to each taxpayer using differ-
ent combinations of the assets, with the taxpayer with the
higher tax rate using a greater proportion of short-lived
assets than the taxpayer with the lower tax rate.

Finally, the use of an investment incentive policy
such as an investment tax credit can, under the assumption
- of two assets and two tax rates, lead to further changes in
relative prices. It is possible, however, to design an
investment tax credit policy that will be neutral in that
particula;’ assets or taxpayers are not given a greater reduc-
tion in rental cost than other assets. For example, if a tax
credit at rate k is allowed, with no other condition, the
cost of capital is given by

c = q(r+8) (1-uz-k). . (35)
l-u
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so that the percentage change in the rental cost of capital
from the no-credit position is given by

l-ﬁz (36)

The larger are u and z, the greater will be the per-
centage reduction in the rental cost of capital. This type
of incentive reduces the cost of short-lived assets propor-
tionately more than for long-lived assets, and the difference
is greater if the taxpayer is paying the higher rate rather
than the lower rate. The tax credit encourages the acquisi-
tion of short-lived assets, particularly by high rate tax-

payers.

If, however, the value of the investment tax credit
is required to be deducted from the market cost of an asset
before determining capital cost allowances, then

= q(r+8) [1-uz (1-k)-x ]
© = a2t irus - 1)

and the percentage reduction in the rental cost will be k per
cent. In this situation the investment tax credit does not
influence relative asset prices, and only operates to increase

the desired capital stock.
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To summarize the points made in this section, an
incentive policy that applies to only one sector of the
economy will, as long as the system is non-neutral, cause a
re-allocation of capital from other sectors, as well as growth
in the favoured sector's capital stock. Furthermore, if an
investment incentive policy applies to only one type of asset,
then substitution between assets may be expected to occur. In
addition, the existence of a number of tax rates in the econ-
omy may also cause further adjustments in asset choice in
response to investment incentive policies. Finally, it was
indicated that investment incentive policies could be designed

that would be neutral with regard to asset choice.

N



CHAPTER V

CANADIAN POLICIES AND THEIR INCENTIVE EFFECTS

V.1 INTRODUCTION

In this chapter the precise form of the Canadian
policies under review will be outlined, together with
estimates of the strengths of the various incentive
effects contained in each of the policies. The calculations
shown in this chapter are based on the various formulae
and concepts developed in Chapter III.

The impact on the price of capital is indicated
by the percentage change in the rental cost term. Because

of the existence of two rates of corporate tax in Canada,

calculations are made for both rates to illustrate the
impact of incentive policies on different classes of taxpayer.
The cash flow effect of incentive policies is calculated
on the basis of the impact per dollar of outlay on capital
gocds, with the assumption that the tax rates in force at
the time each policy is introduced are maintained indefinitely.
Where applicable the impacts on rental cost and cash flow
from incentive policies are shown for both machinery and
equipment, and buildings. This shows the different treatment
received by different assets from incentive policies.

By contrast the estimates of tax revenue losses

from incentive policies are based only on machinery and

97
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equipment expenditures, and are calculated with reference to
actual tax rates. A number of assumptions are necessary to
allow the construction of these revenue losses, so the
estimates shown are to be taken as approximate only.
Finally the termination date timing effect for each policy
is shown on a per dollar of outlay basis as described in
Chapter III.

The estimates derived in this chapter provide a
perspective on the likely impact of policies given the
size of their incentive effects. However, it is necessary
to undertake the estimation and simulation procedures in

Chapter VII before estimating the actual impact of policies.
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V.2 THE CONTENTS OF CANADIAN POLICIES

a) Canadian Ownership, 1963

1. General Description

In the Budget of June 13, 1963, the Minister of Fin-
ance announced that manufacturing and processing enterprises
with a required degree of Canadian ownership were to be
allowed a 50 per cent straight line rate of capital cost
allowances on machinery and equipment acquired in the two-
year period up to June 13, 1965. This incentive policy
had two objectives. First to encourage greater Canadian
participation in the ownership of manufacturing assets
in Canada, and secondly to stimulate economic activity
after several recessionary years.

In the Budget of April 26, 1965 this two-year
period was extended to December 31, 1966, after which
it was supposed to be reviewed in the light of the Royal
Commission on Taxation Report. The Budget Speech
of March 29, 1966 announced that this particular measure
would not be extended beyond its intended expiry date.

2. Coverage

The incentive policy was to apply only to assets
which otherwise would have been included in Class 8,
the asset class that includes most machinery and equipment

(see appendix A). Eligible assets were to be placed in a
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new class, Class 19. For corporations to satisfy
the Canadian ownership requirement the corporation had to
be resident in Canada, at least 25 per cent of the voting
stock had to be owned by Canadians, and at least 25 per
cent of the directors had to be Canadian residents. For
individuals claiming the accelerated allowances they were
required to be resident for at least 183 days of the
taxation year for which a claim was made. For corporations
the 25 per cent rules for voting stock and directors
had to be complied with for a sixty-day period in the
taxation year in which claims were being made. A firm
meeting the ownership standards could claim the deductions
on Class 19 assets as long as at least two-thirds of the
gross revenue of the firm is derived from the sale or
rental of goods processed or manufactured in Canada, or
from advertising in a newspaper or magazine produced by
the business.

Because the policy was limited only to firms with
a required degree of Canadian ownership, this policy
could apply only to a proportion of total manufacturing
expenditures on machinery and equipment. Estimates of the
actual proportion of expenditures covered by the policy are

developed in section 4 dealing with the cash flow effect.
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In total it would appear as though 29.5 per cent of machinery
and equipment expenditures in the period in which the policy
was in operation were covered by the policy. This proportion
is used to weight the changes in rental cost and the timing
effects that followed from this policy.

3. Change in Rental Cost

The diminishing balance rate for Class 8 assets
is .2, and with that rate the present value of capital

cost allowances is given by
..2
zZ = —
°© r+ .2
With a switch to the straight line system, and a

two-year allowance, the present value of the allowances

would be
Zl = .5 + .5 )
(1 + xr) (1 + r)

The impact of these changes in the present value
of capital cost allowances on the rental cost of capital

term is shown in Table 5.

The greatest reduction clewrly occurs with the
higher tax rate and after-tax interest rate. The policy

is obviously non-neutral between firms with different



TABLE 5

IMPACT OF INVESTMENT INCENTIVE POLICIES

ON RENTAL COST

(Percentage Change)

102

POLICY LOWER UPPER
TAX 1 TAX
RATE RATE

1. Canadian ownership, 1963

Machinery and equipment -2.94 -7.24
2. Deferred allowances, 1966

Machinery and equipment +1.23 +3.02

Buildings +0.77 +1.94
3. Increase in cost base, 1970

Machinery and equipment ~-2.91 ~-11.24

Buildings -1.55 -6.00
4. Accelerated allowances, 1972

Machinery and equipment -4,30 ~8.87
5. Tax rate reduction, 1973

Machinery and equipment -0.55 -1.06

Buildings -3.52 -8.33
6. Combined accelerated

allowances and tax
cut, 1973 2

Machinery and equipment ~5.53 -12.03
7. Tax credit, 1975

Machinery and equipment -5.00 ~5.00

Buildings ~5.00 -5.00

The actual tax rates in force at the time the policies
were introduced are shown in Tables 6, 12, 16, 20 and 26.

The combined value has been calculated on the basis of
both policies being introduced together.
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tax rates, providing a larger incentive to firms with
higher tax rates. Not only would these reductions in
rental cost provide a capital/labour substitution effect,
but to the extent that buildings and machinery may be
substitutes, the policy might be expected to produce a
bias in favour of machinery and against buildings,

given that the policy did not provide any assistance

for building expenditures.

4, The Cash Flow Effect

The switch to a two-year straight line write off
produces substantial tax savings in the first two years
in the case of a single asset purchase. Table 6
shows the change in the flow of tax payments as a result
of the policy. For a one dollar outlay, and with a .5
tax rate a total of thirty-two cents in taxes are saved
in the first two years. This tax saving is however in
the nature of an interest free loan, and is repaid in
subsequent years through tax payments higher than if the
policy had not been in effect. As indicated in Chapter III
these tax savings could have been permanent if the policy
was introduced permanently, and the purchases of capital

assets by the firm continued to grow each year.



TABLE ¢

CHANGES IN CASH FLOWl'2
CANADIAN OWNERSHIP, 1963
MACHINERY AND EQUIPMENT

payable.

TAX RATE u = .21 u = .50
PERIOD
1 .063 .15
2 .0714 .17
TOTAL (1 + 2) .1344 .32
3 - .02688 - .064
4 - .02150 - .0512
5 - 01720 - .04096
6 - .01376 - .03277
7 - .01101 - .02621
1 Per dollar of outlay on capital goods
2

The negative sign indicates an increase in taxes
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5. Revenue Losses

Details of capital cost allowances claimed on

Class 19 assets may be found in the various issues of

Corporation Taxatiop Statistécs (S C 61-203).

Amounts

1 s .
claimed by year are given below. Clearly maximum allowances

were not claimed during the policy period due to insufficient

profits.
Year ™
1963 58.0
1964 153.1
1965 454.0
1966 577.8
196% 336.1
1968 71.5
1969 30.1
1970 12.6
1971 6.0

TOTAL 1,699.2

These data indicate that the total value of assets
on which accelerated allowances were claimed was some
$1.7 billion. From these capital cost allowance claims
data it 1is possible to obtain a picture of the time pattern
of the investment expenditures eligible for the allowances.
Assuming that maximun capital cost allowances are claimed

in the year of acquisition, a claim of $58.0 million
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for 1963 implies acquisition of at least $116.0 million in
that year. The claim of $153.1 million in 1964 reflects
acquisitions in both 1963 and 1964. Deducting $58.0 million
from the $153.1 million to eliminate 1963 purchases implies
acquisition of at least $190.2 million of eligible assets.
Carrying this procedure through 1965 and 1966 gives the

following implied acquisition pattern.

Year $™
1963 116.0
1964 190.2
1965 717.8
1966 437.8
TOTAL 1,461.8

As may be expected, this procedure accounts for only
some 86 per cent of total investment expenditures. Clearly
the assumption of maximum claims is only an approximation.
The problem is further compounded by the fact that these
are probably firms with tax years ending in 1967 so that
1967 claims figures will represent acquisitions in 1966
as well as earlier years. Since this bias is present in
earlier years, the simplest procedure for allocating the
balance of the investment expenditures ($1,699.2 - $1,461.8)
is proportionately. In this way the approximate investment

pattern will be that given in Table 7.
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TABLE 7

INVESTMENT PATTERN: CANADIAN OWNERSHIP, 1963

(1) (2) (3) (4)

YEAR ESTIMATED TOTAL MANUFACTURING CLASS 19
CLASS 19 MACHINERY AND AS PERCENT
ACQUISITIONS EQUIPMENT EXPENDITURES OF TOTAL
$M $M
1963 134.8 501.4* 26.9
1964 221.1 1,387.9 15.9
1965 834.4 1,765.7 47.3
1966 508.9 2,125.9 23.9
TOTAL 1,699.2 5,780.9 29.4

* One-half of the annual total to correspond with the

policy period.

Using this estimated pattern of Class 19 acqui-
sitions it is possible to indicate the impact of this policy on
government tax receipts. The comparison is with the
situation in the absence of the policy (i.e. that the

allowance rate is .2 on the diminishing balance system).

As mentioned earlier, these calculations of revenue
losses are only estimates of the first round effects of
incentive policies on tax receipts. To the extent that the
policies do increase investment and hence GNP, then tax
receipts will also expand. Furthermore these estimates are
based on the assumption that the level of investment
expenditures is unchanged despite the existence of the policy.

Again, to the extent investment is increased as a result
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of the policy the revenue cost is correspondingly lower.

The actual estimation of tax receipt changes depends on

the proportion of taxable income eligible for the low income
rate amongst firms that have the required degree of Canadian
ownership. If Canadian firms were typically smaller than
the average, then a greater proportion of taxable income
than the average would qualify for the low tax rate. 1In

the absence of detailed information it is assumed that
eligible firms had the same proportion as the total of all
firms of taxable income eligible for the lower rate. With
this assumption the average tax rate is determined by the
ratio of tax receipts to taxable income. The calculated
rates are shown in Table 8 below. Data on tax receipts

and taxable income are not available for years beyond 1973,
and so, where necessary, the tax rate for those years is
assumed to be the top rate, 40 per cent. This assumption
will, of course, overstate revenue losses, but the effective
rates calculated in the table below are sufficiently close
to the top corporation tax rates to warrant the belief

that any overstatement will be minimal.
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TABLE 8

EFFECTIVE TAX RATES FOR THE
CALCULATION OF REVENUE LOSSES

YEAR RATE (per cent) YEAR RATE (per cent)
1963 43.3 1969 49,3
1964 48.5 1970 49.8
1965 48.0 1971 48.4
1966 46,2 : 1972 46.4
1967 48.6 1973 42.8

1968 49,3

SOURCE: Corporation Taxation Statistics (SC 61-208).

The final column of Table 9 indicates the change in
tax receipts when the effective tax rates are applied to the
differences in capital cost allowances claimed as a result
of the policy. To summarize, and subject to the caveats
mentioned earlier in this section, total corporation tax
receipts in the period from 1963 to 1967 are estimated to
be $419.7 million lower than if the policy had not been
introduced. As the policy only involved accelerated capital
cost allowances for a short period, these money amounts would
be recovered in future periods, assuming that the tax rate
remained constant. Using the effective tax rates calculated
in Table 8, by the end of 1975 some $350.3 million would
have been recovered, with fufther amounts still to come in

future years. This change in the timing of tax payments

-
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is not without cost to the government. 1In periods of
inflation a deferment of taxes to some future period will
involve a fall in the real value of those receipts.

In addition a deferment of corporation tax receipts
means that alternative sources of funds are required by
the government if the level of expenditures is to remain
unchanged. The costs involved may be approximated by
discounting the revenue losses and gains back to the year
in which the policy is introduced. Table 10 shows the out-
come when the money values of changes in tax receipts shown
in Table 9 are deflated by the machinery and equipment price
index, and discounted by a rate of 10 per cent.l The outcome
suggests that the real cost of the policy to the government
was the ability to purchase some $114.5 ($239.8-$125.3)
million dollars of machinery and equipment at 1960 prices in
1963. 1In real terms then short term policies of accelerated
capital cost allowances do involve substantial costs to the
government. Furthermore this estimate of costs provides a
useful means of gauging the cost effectiveness of the policy
in that an equivalent cost policy would have been for the
government to acquire machinery and equipment directly up to

an amount of $114.5 million.



TABLE 9

CHANGES IN TAX RECEIPTS

CANADIAN OWNERSHIP, 1963
($M)
1963 1964 1965 1966 TOTAL | TOTAL
CCa CCA
Class 19 .
Acquisi- 134.8 221.1 834.4 508.9 Policy No Differ- |Differ-
tions On Policy| ences ences
CCa CCA CCAa CCA In In
Policy No Policy No Policy No Policy No ceca Tax
Oon Policy On Policy On Policy On Policy Receipts
1963 67.4 27.0 67.4 27.0 40.4 - 17.5
1964 67.4 21.6 110.5 44.2 177.9 65.8 112.1 - 54.4
1965 17.2 110.5 35.4 417.2 166.9 527.7 219.5 308.2 =149.9
1966 13.8 28.3 417.2 133.5 254.4 101.8 671.6 277.4 394.2 -182.1
1967 11.0 22,6 106.8 254.4 81.4 254.4 221.8 32.6 - 15.8
' 887.5 [-419.7
1968 8.8 18.1 85.4 65.1 177.4 |-177.4 87.5
1969 7.1 14.5 68.4 52.1 142.1 |-142.1 70.1
1970 5.6 11.6 54.7 41.7 113.6 [-113.6 56.6
1971 4.5 9.3 43.7 33.4 90.9 |- 90.9 44.0
1972 3.6 7.4 35.0 26.7 72.7 |- 72.7 33.7
1973 2.9 5.9 28.0 21.4 58.2 |- 58.2 24.9
1974 2.3 4.7 22,4 17.1 46,5 |- 46.5 18.6
1975 1.9 3.8 17.9 13.7 37.3 |- 37.3 _14.9
350.3
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TABLE 10

REVENUE LOSSES IN REAL, DISCOUNTED VALUES
CANADIAN OWNERSHIP, 1963

(S$M)

DIFFERENCES REAL VALUE DISCOUNTED VALUE

IN TAX RECEIPTS OF THE DIFFERENCES OF THE REAL
YEAR (from Table 9) (1960 dollars) DIFFERENCES .

(L0 per cent rate)

1963 -17.5 -15.4 -14.0
1964 -54.4 ~-44.8 -37.0
1965 -149.9 -116.4 -87.4
1966 -182.1 -137.4 -93.8
1967 -15.8 ~12,3 -7.6

_=419.7 -326.3 -239.8
19e8 87.5 68.8 38.8
1969 70.1 53.1 27.2
1970 56.6 41.4 19.3
1971 44,0 31.3 13.3
1972 33.7 23.4 9.0
1973 24.9 16.2 5.7
1974 18.6 10.3 3.3
13975 14.9 7.1 2.1
1975 value
of the 47.9 22.9 6.6
balance )

398.2 274.5 125,3

This amount is the discounted value of tax recceipts
beyond 1975.
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6. The Timing Effect

This policy offered two separate possibilities for
the operection of the timing effect. The first occurred
with the initial expiry date of June 13, 1965. It was not
until April 26, 1965 that it was announced that the policy
would be extended to the end of 1966. Given a lag of
more than a month between orders and acquisitions, firms
that did not expect the policy to be extended would have
adjusted the timing pattern of their acquisition of assets
eligible for Class 19 designation.

The next opportunity for the timing effect was the
second expiry date for the policy. 1In the Budget Speech of
March 29, 1966 it was announced that the Canadian Ownership
policy would not be extended again beyond the December
expiry date. 1In this same Budget Speech the investment
dis-incentive policy that was to apply for eighteen months
from March 29, 1966 to October l, 1967 was announced. 1In
this situation the second timing effect would be even stronger
than the first because the dis-incentive policy did not apply
to Class 19 assets. Firms that would normally be acquiring
Class 8 assets in the first three guarters of 1967 would be
subject to thedis-incentive policy, but if they were acquired
prior to the end of 1966 then, where other conditions were
appropriate, they could be classed as Class 19 assets and both

receive the benefits of accelerated capital cost allowances,
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and avoid the costs of deferred capital cost allowances
under the dis-incentive policy.

The strengths of the two timing effects connected
with this policy are shown in Table 9. Because of the
relatively short interval between the expiry dates, there
is some overlap which tends to diminish part of the second
effect. Column (1) in Table 11 shows that in the second
quarter of 1965, the final quarter in which the policy
was initially to be in operation, there was a 10 cent per
dollar advantage to be gained by eligible firms from bring-
ing forward investment planned for future quarters.,

In the fourth quarter of 1966, the final quarter of the
extended policy period, this advantage rises to 16

cents per dollar due to the parallel existence of the
investment dis-incentive policy. As indicated by column

(4) the impact of this timing effect in terms of total
machinery and equipment expenditures will be reduced in the
proportion to which Class 19 assets are to total machinery

and equipment expenditures (29.5 per cent).
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TABLE 11

POLICY TERMINATION DATE TIMING EFFECTS
CANADIAN OWNERSHIP, 1963

(per dollar of outlay on machinery and equipment)

Weighted
First Expiry Second Expiry Total Total
(1) (2) (3) (4)

1964 Q3 .019 .019 .006
4 .039 .039 .012

1965 Q1 .065 .065 .019
2 éigi .101 .030

3 - .098 - .098 - .029

4 - .065 - .065 - .019

1966 Q1 - .038 « 020 - .018 - .005
2 - .019 .093 .073 .022

3 - .007 .129 .122 .036

4 ;igi .169 .050

1967 Q1 - .166 - .166 - .049
2 - .128 - .128 - .038

3 - .097 - .097 - .029

4 - .072 - .072 - .021

1968 Q1 - .024 - .024 - .007
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b) Deferred Allowances, 1966

1. General Description

With the objective of mocderating investment expen-
ditures a policy of capital cost allowance deferment

was introduced in the Budget of March 29, 1966. The policy

applied to assets acguired between March 29, 1966 and

October 1, 1967 in Classes 3, 6, 8, 9, 10, 11, and 16.

’
The deferment was to apply for a three year period
following the acquisition of such assets, and was to operate
by applying the normal maximum rates for each of the
affected classes to only a part of the undepreciated
capital cost of such assets. Thus for assets in Classes
3, 6, and 8, 50 per cent of the capital costs had to be
deducted from the undepreciated cost before capital cost
allowances could be calculated. For the other asset
classes affected, the proportion of the capital cost to
be deducted from undepreciated capital cost was as follows:

Class 9 2/5

Class 10 1/3

Class 11 2/7

Class 16 1/4

The overall effect of these complicated reau-

lations wcould be the same as if the capital cost allowance

rates for classes 3, 6, and 8 were reduced by half, and the

rates on other classes by 10'percentage points.



117

2. ‘coverage

Unlike the previous policy this policy did not
apply to any specific industry, but rather affected all
industries that use buildings (Classes 3 and 6) and machinery
and equipment (Class 8). One exception, as noted earlier,
was that assets acquired by firms eligible for Class 19
designation would escape the deferment. 1In addition
assets acquired by firms under the Area Development Incen-
tives Act (Classes 20 and 21) were not subject to deferment.
Because of these two exceptions, and the timing of the
policy, the annual investment intentions data give little
indication of the volume of investment expenditures in the
manufacturing sector that were subject to this policy.
Because of the exceptions noted, it is still necessary_
to weight the rental cost of capital for the second,
thir@ and fourth quarters of 1966 by the proportion of
investment not covered by the deferment policy. In this
case it jis assumed that 29.5 per cent of the machinery
and equipment acquisitions escaped the deferment policy.
With these weightings, the impact of the deferment
policy on rental cost during 1966 appears to have
been almost offset by the existence of the Canadiaﬁ
Ownership policy untouched by the deferment. Thus the
full effect of the deferment policy on ren£a1 cost was

probably only felt during the first three quarters of
1967.
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3. Change in Rental Cost

With the capital cost allowance rate reduced by
half for the first three years, the present value of capital

cost allowances is determined by

Z1= _.5a_ .5a(1-.5a) .5a(l-.5a)2 a(l-.5a)3 a(l-a) (1-.5a)3 _ .

(T+r) I~ (1so)2 * (TrD)3 Y (e (vr) D

- a (l-—.Sa)3*.5a+.5a(l-—.5a) .5a(l~.5a)2
rta (l+r)3 l+r (l+r) <4 Al (1+x)3

The impact of this change in present values on rental
cost is given in Table 5.

The greatest dis-incentive effect is felt by
purchasers of machinery and equipment in the 50 per cent
tax group. Rental cost on buildings increases somewhat
less than for machinery, giving rise to the possibility
that machinery and equipment would be deferred ahead of
buildings, and a change in the machinery/buildings ratio
would occur for the period the policy is in operation.

4, Cash Flow Effect

With the effective class allowance rate reduced by
one-half in the first three years for assets in classes
3, 6 and 8, (i.e., buildings and machinery and equipment) the
stream of capital cost allowances would be written .5a,

.5a(l1-.5a), .5a(l—.5a)2, a(l—.5a)3, a(l—a)(l—.Sa)3...



TABLE 12

CHANGES IN CASH FLOWwL?2
DEFERRED ALLOWANCES, 1966
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MACHINERY AND BUILDINGS
EQUIPMENT
PERIOD u =,21 u=.5 =.21 u =.5
1 ~.021 ~-.05 ~-.00375 -.0114
2 . ~-.0147 ~.035 ~-.00347 -.01055
3 \ -.00987 ~-.0235 ~.00320 -.00937
TOTAL (1-3) -.04557 ~-.1085 ~.00320 ~-.03132
4 .00911 .0217 .00052 .00158
5 .00729 .01736 .00049 .00150
6 .00583 .01388 .00047 .00143
7 .00466 .01111 .00045 .00136

Per dollar of outlay on capital goods.

The negative sign indicates an increase in taxes payable.
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This pattern of capital cost allowances produces

almost an 11 cent increase in taxes per dollar of outlay
in the first three years for a firm in the upper tax
bracket when machinery and equipment are purchased.
Repayments in this case are made in subsequent years
starting with 2 cents per dollar in the first vyear, and
declining amounts thereafter.

5. Revenue Gains

With the Canadian Ownefship policy the calculation
of revenue losses was based on an investment series derived
from a knowledge of the actual amount of machinery and
equipment expenditures that were eligible for the benefits
:of the poblicy. By contrast the Deferred Allowances policy
did not introduce a separate capital cost allowance class,
so the coverage of the policy in terms of the proportion
of total machinery and equipment expenditures affected by
the deferment is more uncertain. As a number of
asset classes were subject to the deferment policy, though
not all to the same extent, the best approximation is to
assume that all of the machinery and equipment expenditures
reported by Statistics Canada in Public and Private
Investment (SC 61-206) for the manufacturing sector for the
period of the policy were subject to the deferment, after
the exclusion of the amount eligible for the benefits of the
Canadian Ownership policy. Thus for 1966 total machinery and

equipment expenditures in manufacturing are reported to he

~

e
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$2,216 million. Table 7 shows that some $508.9 million
of this was eligible for the Canadian Ownership policy, and
in addition the policy was only in operation for three
quarters of 1966. Making adjustments for the Canadian
ownership amounts and the limited timing of the policy leads
to an amount of $1212.8 million as subject to the deferment
policy in 1966. Similarly total investment in machinery
and equipment in manufacturing during 1967 amounted to
$1,857 million, so for the first three quarters the amount
is approximately $1,392.8 million. Table 13 shows the diff-
erences in tax receipts assuming the amounts calculated
above were subject to the deferment policy, and that firms
always claimed maximum capital cost allowances from these
expenditures. The final column of Table 13 shows that,
assuming investment did not decline as a result of the
policy, some $258.3 million was received in additional
revenue as a result of the policy up to the end of 1969.
Because the policy involved a temporary reduction in capital
cost allowances, tax receipts were reduced in subsequent
years when allowances were higher than otherwise, and by
the end of 1975 some $144.5 less had been collected than
would have been the case in the absence of the policy.

In the converse situation to the experience with
the Canadian Allowances policy, this re-arrangement of the
timing of tax receipts in the government's favour confers

some real benefits on the government at the expense of the



Acquisitions
Subject to
Deferment 1

1966
1967
1968
1969

1970
1971
1972
1373
1974
1975

1966
1,212.8
CcCca

Policy ©No
On Policy
121.3 242.6
109.2 194.1
98.3 155.,2
155.0 124.,2
124.0 89.4
99,2 79.5
79.3 63.6
63.5 50.9
50.8 40.7
40.6 32.6

CHANGES IN TAX

TABLE 13

RECEIPTS

‘DEFERRED ALLOWANCES, 1966

($M)
1967
1,392.8
Total
CCaA CCA
Policy ' No Policy
On Policy On
121.3
139.3 278.6 248.5
125.3 222.,9 223.6°
112.8 178.3 267.8
203.1 142.6 327.1
162.5 114.1 261.,7
130.0 91.3 209.3
104.0 73.0 167.5
83.4 . 58.4 134.0
66.6 46.7 107.2

1 Machinery and equipment only.

Total
CCA
No

Policy

242,6
472.7
378.1
302.5

242.,0
193.6
154.9
123.9

99.1

79.3

Differences

In
CCA

-121.3
-224,2

-154.5

~ 34.7
-534.7

85.1
68.1
54.4
43.6
34.9

27.9

Differences
In

Tax Receipts
56.0

109.0

76.2

17.1
258.3

42.4
33.0
25.2
18.7

14.0

11.2

144.5

AN
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TABLE 14

REVENUE GAINS IN REAL DISCOUNTED VALUES,
DEFERRED ALLOWANCES, 1966

(sM)
Differences Real Value Of Discounted Value of
In Tax Receipts The Differences The PReal Differences
Year (from Table 13) (1960 Dollars) (rate 10 per cent)
1966 56.0 42.3 38.5
1967 109.0 84.8 70.1
1968 76.2 60.0 45,1
1969 17.1 13.0 8.9
258.3 200.1 162.6
1970 - 42.4 - 31.0 19.2
1971 - 33.0 - 23.4 13.2
1972 - 25.2 - 17.5 9.0
1973 - 18.7 - 12.2 5.7
1974 - 14.0 - 7.8 3.3
1975 - 11.2 - 5.3 2.0
1975 value - 35.8 - 17.1 6.6
of the
balance
180.3 114.3 59.0

This amount is the discounted value of tax receipts beyond
1975.
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private sector. Table 14 indicates that through this policy
the government absorbed resources equivalent to just over
$100 million dollars worth of expenditure on machinery and
equipment at 1960 prices. This estimate of the benefit of
the policy to the government may be compared with estimates,
in Chapter ¥II, of the reduction in private investment
expenditures that may have followed from the policy.

6. Timing Effect

The timing effect is the main feature of this
policy although the usual effect is of course reversed.
The benefit is obtained by putting back the acquisition of
assets, and the cost is incurred by failing to defer
acquisition. Table 15 indicates, however, that the timing
effect from this policy was quite low, amounting to just

over one cent per dollar of outlay.

TABLE 15

POLICY TERMINATION DATE TIMING EFFECTS
DEFERRED ALLOWANCES, 1966

(per dollar of outlay on machinery and equipment)

1967 Q2 - .001
3 - .012
4 .012

1968 Q1 .001
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7. Evaluation

This policy was introduced during a period in
which it was felt that some restraining influence was
needed on investment expenditures. The policy was actually
part of a package of policy measures involving changes in
sales taxes on machinery and equipment and a refundable
profits tax. Considered by itself, the disincentive
policy was largely offset during 1966 by operation

of the Canadian Ownership policy.
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c) Increase in Cost Base, 1970

1. General Description

In the budget of December 3, 1970, the Minister
of Finance, Mr. Benson, announced an investment incentive
policy in the form of a 15 per cent increase in the cost
base, for capital cost allowance purposes, of eligible
capital assets. This policy was introduced as a response
to a weakening in manufacturing investment observed earlier
in the year. The Minister explicitly indicated that, in
addition to encouraging new investment, he hoped that
this policy would "speed up the implementation of capital
outlays planned for the future". The policy was to go
into effect immediately, and would apply to eligible
assets acquired in the period ending March 31, 1972,

2. Coverage

This policy was limited in its application to
firms where, as was the case with the Canadian Allowances
policy, not less than two-thirds of the revenue comes from
the sale, rental or leasing of goods processed or manu-
factured in Canada. The policy also applied to firms
receiving two thirds of their revenue from advertisements
in newspapers or magazines produced in Canada, or from
construction carried on in Canada. The phrase "processed

or manufactured”"was not specifically defined in the
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Act or Regulations, though examples of the ordinary sense

meant by the phrase are given in Interpretation Bulletin
IT-46 which deals with this policy. For firms which
satisfied the above criteria, assets in Classes 3, 6 and 8
acquired in the prescribed period would be eligible for

15 per cent cost base increase. 1In this way the greater
part of manufacturing investment in machinery and équipment
was covered by the policy.

It is of interest to note, however, that this
policy was not adopted by the Ontario government for
incorporation in the provincial income tax. Unless other—
wise specified, changes in capital cost allowances at the
federal level are automatically introduced into the Ontario
corporation tax. As an alternative the government of
Ontario offered a 5 per cent tax credit on purchases of
machinery and equipment to all corporations paying the
Ontario corporation income tax. This policy was to operate
until March 31, 1973. Unlike the federal policy, the
provincial policy took a much broader view of machinery
and equipment than simply Class 8 assets. In addition
expenditures on buildings were excluded on the grounds
of complementarity between machinery and equipment and
building expenditures.

Further differences in the Ontario policy from

the general nature of federal policies are first, to be
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eligible for the credit, machinery had to be actually

usad in Ontario before the expiry date of the policy.
Second, corporations were not required to deduct the
amount of the tax credit from undepreciated capital costs
before determining capital cost allowances.

The parallel existence of this provincial incentive
policy with the federal policy poses scmething of a problem for
estimation purposes because the value of the tax credit to a
firm will be different from the value of the increase in cost
base policy if it had been included in the provincial income
tax system.

3. Change in Rental Cost

With this policy the stream of discounted capital

cost allowances is given by

Zl = a(l.15) + a(l.15)(1~a) + ...
(1+r) (1+x) 2

= a
ey (1.15)

The impact of this change in the present value
of capital cost allowances on the rental cost of capital
for both buildings and machinery and equipment is shown

in Table 5,
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4. The Cash Flow Effect

Unlike a policy of simple acceleration in the
timing of capital cost allowances, this increase in the
cost base results in a permanently higher level of capital
cost allowances over the full period in which allowances
are claimed. Tax savings will be made by firms then in
every year in which allowances are claimed compared with
the no-policy situation. The extent of these tax savings
for different assets and tax rates is shown in
Table 16. Maximum tax savings accrue to those firms in
the upper tax rate which acquire machinery and equipment.
In the first year the saving for such a firm would amount
to $1.54 for every $100 of machinery acquired in that
year, with declining amounts thereafter. Over the first
seven years the tax savings would amount to some $6.11
on the initial $100 outlay. By contrast outlays on
buildings by the same upper tax rate firm would generate
only 38 cents in the first year, and $2.33 over a seven-
year period. These calculations assume that the tax
rates in operation at the beginning of the policy period

are maintained indefinitely.
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TABLE 16

CHANGES IN CASH FLOWl

INCREASE IN COST BASE, 1970

MACHINERY AND BUILDINGS
EQUIPMENT
PERIOD u =.2154 .5141 .2154 .5141
1 .00646 .01542 .00161 [ .00385
2 .00517 .01234 .00153 [ .00366
3 .00413 .00987 .00146 | .00348
4 .00331 .00803 .00138 | .00330
5 .00265 .00632 .00131 | .00314
6 .00212 .00505 .00125 | .00298
7 .00169 .00404 .00119 [ .00284

1

Per dollar of outlay on capital goods.
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5. Revenue Losses

Once again this policy did not involve the creation
of a distinct asset class, so it is assumed that the total
of machinery and equipment expenditures in the policy period
benefitted from the policy. The policy period covered the
whole of 1971, when expenditures totalled $2,121 million,
and the first quarter of 1972, with one quarter of annual
expenditures amounting to $529.8 million. Table 17 shows
the changes in tax receipts by the government when capital
cost allowances are calculated on 115 per cent of the cost
of machinery and equipment instead of the actual cost to
the purchaser. From the period 1971 to 1975 the total
revenue loss is estimated at $115.4 million with further,
though declining, losses still to occur in subseguent years.
When account is taken of these further losses, and the annual
amounts shown in Table 17 are deflated and discounted, then as
Table 18 shows the present value of the losses in 1971

in terms of 1960 machinery and equipment prices is some
$72.3 million.



TABLE 17

CHANGES IN TAX RECEIPTS
INCREASE IN COST BASE, 1970

(SM)
1971 1972
Acquisitions
Eligible For 2,121.0 529.8
Policy Benefits Total Total
cca cca CCA CCA Differences Differences

Policy No Policy No Policy No In In

On Policy On Policy On Policy CCA Tax Receipts
1971 487.8 424.2 487.8 487.8 424.2 63.6 30.8
1972 390.3 339.4 121.9 106.0 512.2 445.,4 66.8 31.0
1973 312.2 271.5 97.5 84.8 409.7 356.3 53.4 22.9
1974 249.8 217.2 78.0 67.8 327.8 285.0 42,8 17.1
1975 199.8 173.8 62.4 54.3 262,2 228.1 34.1 13.6

115.4

Machinery and equipment only.

¢EeT
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TABLE 18

REVENUE LOSSES IN REAL DISCOUNTED VALUES
INCREASE IN COST BASL, 1970

SM

Differences Real Value of Discounted Value

In Tax Receipts The Differences of the Real Differences
Year (from Table 17) (1960 dollars) (rate 10 per cent)
1971 30.8 21.9 19.9
1872 31.0 21.5 17.8
1973 22.9 : 14.9 11.2
1974 17.1 9.5 ' 6.5
1975 13.6 6.5 4.0
1575 value
of the 43.6 20.8 12.9
balance

159.0 95.1 72.3

1

This amount is the discounted value of tax receipts
beyond 1975.
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6. The Timing Effect

When this policy was introduced, it was clearly
indicated that it would expire on March 31, 1972. If
firms thought that no extension would be made, or alternative
policies introduced, then the termination date timing effect
would be operative. Table 19 below sets out the strength
of the timing effect in this policy. From the table it
can be seen that the policy offered a substantial timing
effect in that there was a twelve cent per dollar outlay
advantage in acquiring eligible assets in the first quarter

of 1972 rather than in subsequent quarters.

TABLE 19

POLICY TERMINATION DATE TIMING EFFECTS
INCREASE IN COST BASE, 1970

(per dollar of outlay on machinery and egquipment)

1971 Q1 .004
2 .038
3 .036
a. .076
1972 Q1 L121
2 - 142
3 - .085
4 - .039
1973 1 - .016
2 - .002
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7. Evaluation

¢

Relative to the other policies under review
in this study, this policy of increasing the cost base of
assets was one with substantial strength in each of the
incentive effects. Evaluation of the impact of the policy
is made difficult by the co-existence of the Ontario
investment tax credit which was itself a relatively strong
policy.

d) Accelerated Allowances and Tax Cut, 1972, 1973

1. General Description

The Budget of May 8, 1972 announced a two part
investment incentive scheme for the manufacturing and
processing sector. The first part consisted of
permanently accelerated capital cost allowances for
expenditures on machinery and equipment, with these
assets being eligible for a two-year straight line write-
off. The second component was a reduction in the corporate
tax rate on profits from manufacturing and processing
activities. From January 1, 1973 the top corporate
rate on such profits was to be 40 per cent, with a 20
per cent rate for Canadian-controlled private corporations
on the first $50,000 of eligible income.

Both these measures ran into considerable parliamen-
tary opposition, and in the situation of a minority govern-
ment, compromises were developed. Vith regard to accelerated

capital cost allowances, these were to apply only to assets
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acquired during the period from May 9, 1972 to December 31,
1974. During this time a special study was to be made on
the effectiveness of accelerated allowances in inducing
increased investment. As a result of this study, and in
the more convenient conditions of majority government, the
Budget of November 18, 1974 announced that accelerated allowances
would be extended indefinitelv. The tax reduction was to be
subject to review at any time after March 31, 1974 on a
motion introduced into the House of Commons signed by
not less than sixty members of the House. Such a motion
was never introduced.
2. Coverage

The type of assets eligible to receive accelerated
allowances are those used directly or indirectly in Canada:
primarily in manufacturing or processing that would other-
wise be in Class 8,plus oil or water storage tanks, industrial
lift trucks and electrical generating equipment. These
assets were placed in a new class, Class 29. Unlike the
case with previous incentive policies which restricted
their application only to assets which had not been used
before, this policy permitted accelerated allowances on
used property acquired in arm's length transactions and
used in different premises. Property already in Class 29
would remain there when acquired even without these condi-
tions. ©No direct definition of manufacturing and processing

has been given by the revenue authorities, though Regulation
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1104 (9) indicates that activities not included are farming
or fishing, logging, construction, and other mineral and
energy activities. Interpretations by the courts with earlier

incentive policies that applied only to manufacturing and

processing also give some indication of the meaning of the

phrase. For example, it has been held that preparing fresh

vegetables on the farm for the market constitutes manu-

facturing and processing. .
Even though a firm may have eligible Class 29

assets, there is a separate test for its income to see

whether it qualifies for the reduced rate. The reduced

rate only applies to Canadian manufacturing and processing

profits of firms, so that firms that also engage in other

activities are required to maintain a separate accounting

of income from the manufacturing and processing activity.

For example, fishermen who do substantial processing on board

-have fhis income treated separately from their fishing income.

A formula is used to allocate income between eligible and non-

eligible operations based on the shares of capital and labour

costs in the eligible operations. For small corporations

(less than $50,000 net active business income) the total

income of the corporation 1is eligible if its activities

are primarily manufacturing and processing, and it is

not also engaged in any specifically excluded activity,

(construction, farming, fishing, logging and mineral and

energy activities) or earns any active foreign business

~

income.
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3. Change in Rental Cost

The introduction of two incentive policies at
approximately the same time produces some interesting
interaction effects. For 1972, only the accelerated
allowances for machinery and equipment were in effect, and
the reductions in rental cost from this policy are shown
in Table 5. The tax reduction came into effect in 1973
and had the effect of reducing the rental cost on buildings as
well as causing a further fall in the rental cost on machinery
and equipment. These changes are shown in Table 5. It is
important to note that the tax rate in 1972 includes a 7
per cent rebate on taxes due while the general tax rate for
1973 was not subject to any rebate. Item 6 in Table 5
indicates the change in rental cost if the accelerated
allowances had been introduced at the same time as the tax
cut, in the first quarter of 1973.

4. The Cash Flow Effect

Estimation of the cash flow effects of this policy
package involves several separate considefations. In the
first place the savings that result from the tax cut itself
constitute one aspect of cash flow. Measurement of this
effect involves examination of taxable income in the

manufacturing sector, and an estimate is made on page 144.



TABLE 20

CHANGES IN CASH FLow! 2
ACCELERATED CAPITAL COST ALLOWANCES, 1972, 1973

SINGLE ASSET (ACQUISITION

139

MACHINERY AND EQUIPMENT
PERIOD 1972 1973
u = .2325 u = .4650 u = .20 u = .40
1 .0697 .1395 .06 .12
2 .07905 .1581 .068 .136
TOTAL (1+42) .14875 .2976 .128 .256
3 -.02976 -.05952 -.02560 -.0512
4 -,02381 -.04762 -.02048 -.04096
5 -.01905 -.03809 -.01638 -.03277
6 -.01524 -.03048 -.01311 -.02622
7 -.01219 -.02438 -.01049 -.02097

! per dollar of outlay on capital goods.
2 A negative sign indicates an increase in taxes payable.

4
L)
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Second, in 1972 the tax sayings made through accelerated
capital cost allowances for machinery and equipment
were made against higher rates of taxation than in 1973
and subsequent years. Finally, the indefinite extension
of the accelerated allowance program introduces conse-
quences similar to those which growth in annual capital
expenditures has for cash flow and revenue losses. Up to
this point, only the effects related to the acquisition of
single assets have been considered. Eisner (1952)
showed long ago that when capital outlays are growing, a
move to more accelerated allowances produces permanently
higher tax savings. As all of the previous policies consi-
dered in this study involved only a short period in which
accelerated or deferred allowances could be claimed, the
growth case has not been important.

Table 20 sets out the cash flow consequences of
accelerated allowances in 1972 and 1973. The amounts
of tax reductions in the first two years, while substantial,
are nevertheless below the savings generated by the Canadian
Ownership policy of 1963. This is because the upper tax
rate was set at .5. Clearly reductions in corporate tax
rates reduce the impact of accelerated capital cost
allowances.

Table 21 gives the pattern of tax savings when

capital expenditures are growing at an annual rate. The
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TABLE 21,

TAX SAVINGS FROM ACCELERATED CAPITAL COST
ALLOWANCES UNDER GROWTH CONDITIONS' 2
(u= .4, g = .05)

ACCELERATED ALLOWANCES
PERIOD ONE YEAR TWO YEARS THREE YEARS PERMANENT
.12 .12 .12 .12
2 .152 .262 .262 .262
272
3 -.0512 .0916 .2239 .2239
.4736
4 -.0409 ~.09473 .05521 .19414
66111 ,
5 ~.03277 -.07578 ~.13222 .17107
6 -.02618 ~.06062 -.10578 .15341
7 ~.02097 ~.0485 -.08463 .14011
8 -.01678 ~.03880 -.0677 .13795
9 ~.01342 -.03104 -.05416 .12344
10 ~.01074 ~.02483 ~.04332 .11887

! Per dollar of outlay on capital goods.

2 . [3 . 3 k3
A negative sign indicates an increase in taxes payable.
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figures in the table are derived from the situation

where outlays on machinery and equipment by a firm with

.4 tax rate are growing at a rate of 5 per cent, and the
normal diminishing balance system with a rate of .2 is
replaced with a straight line .5 rate for one year, two
years, three years and permanently. Figure 2 illustrates
the paths of tax savings under these conditions. Clearly
the benefits from a switch reach a peak in the second year,
but with a permanent switch the resulting tax savings are
positive in all periods. 1In these circumstances the
possibility of growth influences the size of the cash

flow effect depending upon the period in which the policy
is in operation.

5. Revenue Losses

The 1972 accelerated capital cost allowance policy
created a new class (Class 29) for eligible assets.

Data on the amount of capital cost allowances claimed

on Class 29 assets are only availahle far 1972 and

1973 (S C 61-208). For 1972 a total of $214.2 million

was claimed, indicating an outlay of at least $428.4

million on eligible assets. This amount is 20 per cent

of total manufacturing outlay on machinery and equipment

for 1972. When account is taken of the fact that the

policy was not introduced until May g, 1972, then at least

35 per cent of machinery and equipment investment expenditure
in the manufacturing sector in the latter seven months of

the- year were eligible for the benefits of this policy. 1In



TABLE 22

CHANGES IN TAX RECEIPTS

ACCELERATED ALLOWANCES AND TAX CUT, 1972, 1973
SM
1972 1973 1374 1975 1976

! T
[class 29 | 42804l 1,525.21 | 2,051.71 | 2,216.2% 2,362.4+ Differences In =.
5 Acquisitions| ; ; Total [Total Tax Receipts
1 i CCA CCA CCA ! CCA i CCA CCA CCA Differences |[With With
i ‘Policy No Policy No Policy No yPolicy No | Policy No Policy(No In Actual 1972
\ LOn Policy|{On PolicyiOn Policy'On rolicy! On Policyl On Policy |CCA Tax Rates Rate
1 i | N
E 1972 i214.2 85.7 | [ l 214.2 85.7 128.5 59.6 59.6 '
! 1973 |2l4.2 68.5 1767.6 307.,0 i 981.8 375.9 606.3 259.5 281.3
1 1974 g 54,8 |767.6 245,6 |1,025.8 410.3! n,793.4 710.J 1,082.7 433.1 502.4
| |
| 1975 f 43,8 196.5 |1,025,8 328,3(1,108.1 443,2 ,133.9 1,011.4 1,122,1 448,8 520.7
| ‘ |
1 1376 ! 35.1 157,2 262,611,108, 354.6!1,181,2 472.52,289.3 1,282.q 1,007.3 402.9 467.4 '
1 i i
, 1377 l 28,1 125.8 210.1 .,283,7/1,181.2 378.01,181.2 1,025.% 155.5 62,2 72.2 i

1,666.1 1,903.6

1 Amounts for 1972 and 1973 are estimated from capital cost allowances claimed on Class 29 assets in those years.

Estimates for other years are 57 per cent of total machinery and equipment expenditures in those years.

vt
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1973 capital cost allowances claimed on Class 29 assets
amounted to $981.8 million. If $214.2 million of this amount
reflects assets acquired in 1972, then the outlay on Class 29
assets in 1973 was at least $1,535.2 million, equivalent to
57 per cent of total machinery and equipment expenditures in
the manufacturing sector. While the 57 per cent is probably
an underestimate of actual expenditure on eligible machinery
and equipment due to the fact that maximum capital cost
allowances are not always claimed in the period in which
assets are acquired, this figure is used to estimate expen-
ditures on Class 29 assets in subsequent years. Table 22
shows these amounts for 1974, 1975 and 1976. Based on these

amounts, estimates are calculated for the changes in tax

receipts, one based on actual tax rates, including the

1973 cut, and the other based on the assumption that the
1972 rate shown in Table 8 extended into future years. A
further insight into the impact of the tax cut itself may be
obtained by applying the 1972 rate (46.4 per cent) to the
total taxable income for the manufacturing sector in 1973
of $4,594.6 million. This results in an additional $163.1
million over the taxes actually paid in 1973. This latter
estimate is tenuous because the proportion of manufadturing
and processing profits eligible for the reduced rates to
total manufacturing profits is unknown. Taxable income

data for years subsequent to 1973 are not available.
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TABLE 23
REVENUE LOSSES IN REAL DISCOUNTED VALUES

ACCELERATED ALLOWANCES AND TAX CUT 1972, 1973

($M)
Differences Real Value Discounted Value
In Tax 1 of the of the Real
Receipts Differences Differences
Year (from Table 22) (1960 Dollars) (10 per cent rate)
1972 59.6 41.4 37.6
1973 281.3 182.9 151.2
1974 502.4 279.1 209.7
1975 520.7 248.9 170.0

1,364.0 752.,3 568.5

lAssuming 1972 rate from Table 8 maintained in subsequent

years.



146

It is also difficult, because of the permanent
nature of this policy package, to place the revenue costs
on a deflated discounted basis as was done with other policies.
For a limited perspective on this subject, and bearing in
mind that the empirical work in Chapter VII only deals with
investment expenditures up to the end of 1975, the policy
may be assumed to have terminated at the end of 1975, Table
23 shows that the cost to the government from the accelerated
allowance policy, and the change in tax rate has a
present value in 1972 of some $568.5 million in terms of 1960
prices for machinery and equipment. This estimate is of
course an understatement because the full impact of the tax

cut is not included, only the impact on tax savings

through the deduction of increased capital cost allowances.
An estimate of the full impact of the tax cut in the years
mentioned will only be possible when data on taxable income
for those years are published, and when the proportion of
eligible manufacturing and processing profits to total

manufacturing profits is known.
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6. The Timing Effect

The policy of accelerated capital cost allowances
offered two possibilities for the operation of the timing
effect. First, firms knew that the tax rate would be
reduced in 1973 compared with the 1972 rate, so they
would benefit by acquiring and writing off assets against

the higher 1972 tax rate. This is one example of the

perverse effect that may be encouraged through prior
knowledge of the timing of tax rate changes. The strength
of this tax rate change induced timing effect is shown in
Table 24,

The second opportunity for the timing effect was
with the initial expiry date of the policy. It was not
until November 18, 1974 that the Minister of Finance
announced the indefinite extension of the policy due to
terminate at the end of 1974. Although there appeared to
be little doubt that the policy would be extended, for
firms that did not think the extension would be made there
was a significant timing effect. This is also shown in

Table 24.
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TABLE 24

POLICY TERMINATION DATE TIMING EFFECTS
ACCELERATED ALLOWANCES AND TAX CUT, 1972, 1973

(per dollar of outlay on machinery and equipment)

Change in tax rate effect First Expiry

1972 Q2 .051 1974 Q2 .014
3 .086 3 .043
4 .140 4 .088

1973 01 - 117 1975 Q1 - .o083
2 - .083 2 - .043
3 - .050 : 3 - .014
4 - .022

7. Evaluation

The two policies reviewed in this section constitute
a major effort by the federal government to influence the
level of investment in the manufacturing sector. Because
of the political controversy surrounding these policies
when first introduced the government was obliged to make
an assessment of the impact of the policies before they could
be continued indefinitely as originally proposed. The
assessment took the form of a survey of firms as to their
likely response to the incentive policies. On the baéis of
the replies estimates of the over-all impact of the policies

were made and these are shown below in Table 25.



Year

1972
1973
1974
1875

TABLE 25

SURVEY RESULTS ON THE IMPACT OF
THE ACCELERATED ALLOWANCES AND TAX CUT

POLICIES, 1972, 1973

(millions of current dollars)

Induced FExpenditures Total

On Machinery
And 1
Equipment
70
300
740

880

Machinery and

Equipment

Expenditures
2,119
2,683
3,534

3,888

Final survey results

SOURCE:

Induced
As
Percent
Of Total
0.03
11.2
20.9

22,6

Corporate Tax Measures Peview, Final Report,
June 1975.

These estimates will form a useful basis for

comparison with the results of the empirical work in

Chapter VII.

149
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e) Investment Tax Credit, 1975

1. General Description

The investment tax credit announced in the Federal
Budget of June 23, 1975, formally consisted of a credit against
federal taxes amounting to 5 per cent of outlays by indi-
viduals or corporations on eligible capital assets.

The maximum credit that could be claimed in any one
year was limited to $15.000 and one-half of the federal tax
payable in excess of $15,000. Any unused credit could be
carried forward five years, though with the same annual
limitations. Buildings under construction in eligible
industries on June 23, 1975, were allowed the benefit
of the tax credit on costs incurred after that date.

Because no explicit exemption from Section 13(7) (e)
of the Income Tax Act accompanied the announcement of the
policy, the amount of assistance received under this policy
must be deducted from undepreciated capital
costs before the determination of capital cost allowances.
2. Coverage

Eligible assets were defined as new buildings and
machinery and equipment acquired for use in Canada between
June 24, 1975 and July 1, 1977, and used in manufacturing
and processing, mineral and petroleum exploration

and development, logging, farming and fishing. Excluded
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from the benefits of the tax credit were capital outlays
in the construction industry, utilities, trade, finance,

commercial services, institutions, government departments
and housing.

At the time the policy was announced, no indication
vas given as to whether, for taxpayers already receiving
other forms of federal government assistance, the tax
credit would be calculated with reference to the gross
capital outlays of the taxpayers or only the net outlays
after the deduction of government assistance. It was
subsequently decided that the credit would apply to gross
capital outlays even if this did involve giving a tax
credit to firms on the government'scontribution to capital
formation through, for example, RDIA grants.

3. Reduction in Rental Cost

Because the tax credit applies to a wide variety
of assets, and the amount of the tax credit is regquired to
be deducted from capital costs before determining capital
cost allowances, the investment tax credit is one of the
most neutral investment incentive policies applied by the
government. As shown earlier in the previous chapter,
under the condition of deductibility, the percentage
reduction in rental cost is five per cent, regardless

of the tax rate, or the type of asset. This assumes, of
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course, that the amount of the tax credit is less than
$15,000. Inability to use the {full amount of the tax
credit in the year it becomes available, of course,
diminishes the value of the tax credit. On the opposite
side of the coin, firms in receipt of other forms of
government assistance receive an effective tax credit
somewhat in excess of 5 per cent, depending on the size of
the other government assistance.

4. The Cash Flow Effect

With a tax credit, most of the cash flow effect
is concentrated in the period in which the tax credit is
received. Where the tax credit is required to be deducted
from capital costs before the determination of capital cost
allowance the value of the tax credit is reduced through
an increase in subsequent tax payments. As Table 26
shows, the net value of the tax credit under this condition
is reduced to an effective value of three per cent for a
firm with a .4 tax rate purchasing machinery and equipment
in the manufacturing sector. Conversely the tax credit
has a higher effective value for firms purchasing buildings.
In present value terms the effective tax credit may be
calculated using the formula:
_P.v. of increased

taxes
asset value

Effective Tax Credit = Nominal Tax Credit

Nominal Tax Credit - uz Nominal Tax
Credit

yl

-
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TABLE 26

CHANGES IN CASH FLOW?
INVESTMENT TAX CREDIT, 1975

MACHINERY AND BUILDINGS
EQUIPMENT
PERIOD u =.20 u =.40 u =.20 u ~.40
1 .045 .04 .0495 .049
2 -.005 ~-.01 ~.00047 -.00095
TOTAL .04 .03
3 ~.00045 -.00090
4 -.00043 ~.00086
5 -.00041 -.00082

Per dollar of outlay on capital goods.

A negative sign indicates an increase in taxes payable.
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For a pre-tax rate of discount of 10 per cent, the present
value of a nominal 5 per cent tax credit under a variety

of tax rates and assets is given below

MACHINERY AND EQUIPMENT BUILDINGS

u=,20 u=.40 u=.20 u=.40

Present Value
of .041 .032 .046 .041
Tax Credit

Paradoxically perhaps, while the investment tax
credit has the potential neutral effect on asset choice in
terms of changes in rental cost, with the cash flow effect
there is a wide variation in the treatment accorded different

assets.

5. Revenue Losses

The investment tax credit is the first Canadian
investment incentive policy whose coverage is not defined in
terms of capital cost allowance classes, but rather in terms
of broad industry groups. For this reason the revenue losses

from this policy, at least for machinery and equipment in the

manufacturing sector, may be more accurately estimated from
the annual survey of investment data. The revenue losses
involved in this policy are a product of the initial loss
from the tax credit itself, and the revenue gains from the
requirement that the amount of the credit be deducted from
capital costs before the calculation of capital cost

allowances. Table 27 sets out estimates of revenue losses



Machinery
and
Equipment
Expenditures
1875 1,944.1
1976 4,144.6

1977 -

Initial
Change
In Tax
Receipts

- 9702
-207.2

CHANGE
INVESTME

197

ccAa

Policy

923.5

923.5

TABLE 27

S IN TAX RECEIPTSl
NT TAX CREDIT, 1975

$M
5 1976
cca
No Policy No
Policy On Policy
972.1

972.1 1,968.7 2,072.3
1,968.7 2,072.3

Differences in
Tax Receipts

Differences From Changes

In
cca

- 48.6
-152.,2
-103.6

In CCA
Only

+19.4
+60.9

+41.4

Assuming that all the machinery and equipment expenditures are eligible for two

year straight line write-off, and that the tax rate is .4.

From Initial
Change

and CCA

- 77.8
~146.3

+ 41.4

-182.7

SST
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based on annual investment intentions for 1975 and 1976.

In making these estimates the following assunmptions have
been made: (a) that the maximum credit limit of $15,000

is not reached by any firm; (b) that all of the machinery
and equipment expenditures are eligible for the twe-year
straight line write-off under the 1972 policy; and

(c) the tax rate is the special rate for manufacturing and
processing profits. In ths discussion on the 1972 accelerated
allowances policy it was indicated that in 1973 at least

57 per cent of machinery and equipment expenditures in man-
ufacturing was eligible for the two year write~off. Thus
the use of assumption (b) above would tend to make the

estimates in Table 27 underestimates of the real impact in

in the years shown. This is because with a 20 per cent
diminishing balance rate the recovery of some part of the
tax credit through reduced capital cost allowances would not
be as great as with the two-year write-off.

Estimates of the real discounted value of the
revenue losses from this policy will only be possible when
1977 investment data and the relevant machinery and
equipment price indexes are available.

6. The Timing Effect

As usual with policies whose expiry date has been
announced, as long as the policy is not extended, there
will be an incentive during the first half of 1977 to

acquire eligible assets that would otherwise be acguired
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in the second half of 1977. The strength of the timing
effect associated with this policy has not been calculated
because the expiry date is beyond the data coverage.

7. Evaluation

Because only two quarters of the period in which
the tax credit has been in force are included in the data,
it will be impossible to simulate for the full effect of the

tax credit in the estimated equations in Chapter VII.
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V.3 SOME CONCLUSIONS ON CANADIAN POLICIES

The five policies described in the previous section
show that the government has tried practically all of the
variations possible with the tax structure to design
investment incentive policies. The benefits derived from
this diversity of policy designs over the use of a single
flexible instrument, such as an investment tax credit, are
unclear, and certainly not evident in any policy statements.
In fact, the reverse probably holds in that the implications
of each new policy will take time for firms to assess,
whereas variations in a consistent policy may lead to a
faster response on the part of firms. Furthermore, changes
in effective capital cost allowance rates either through the
creation of new asset classes or changes in the rates on
existing classes add to the complexity of the income tax
system.

The preference generally given to machinery and
equipment expenditures in incentive policies needs some
explanation. Machinery and equipment expenditures amount to
around 70 per cent of capital expenditures in the manu-
facturing sector, so the great bulk of expenditures is
assisted. Furthermore to the extent that buildings and
machinery and equipment are complementary, incentives
given to machinery and equipment expenditures will also have
an expansionary impact on building construction. To the

extent that they are substitutes then, if the policies are
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effective, we should expect to find a lot of new machinery
and equipment housed in old structures. The employment
generating effects of incentives to machinery and equipment
are probably less than if incentives were only given to
buildings because a large proportion of machinery and
equipment purchases are on imports.

One of the paradoxes of Canadian incentive policies
is that while on the one hand incentives are offered, there
seems to be an attempt to minimize the revenue losses from
the policy. Th;s is suggested by the short-term nature of
the policies, the existence of a limit on the amount of the
tax credit that may be claimed in one year, the restriction
of capital cost allowance deductions on leased property to
leasing income and the requirement that amounts received in
the form of tax credits or grants be deducted from capital
costs before the calculation of capital cost allowances.
While this latter provision may ensure that the rental cost
of capital changes uniformly for all classes of taxpayer
regardless of the assets they acquire, this neutrality
consideration is neglected in policies of accelerated
capital cost allowances.

The strongest policy in terms of the change in rental
cost was the 1972 combined pPackage of accelerated allowances
and tax reductions. Closely behind though was the 1970
increase in cost base policy. This latter policy though
created’no controversy, unlike the 1972 policies, perhaps

because the implications of a 15 per cent increase in the
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cost base on which capital cost allowances are calculated
were not readily apparent to the critics of government
policy.

Finally, it is observed that small businesses subject
to the lower tax rate derived reduced benefits from invest-
ment incentive policies relative to the upper rate taxpayers.
This is one situation where tax policies based on different

objectives tend to offset one another.
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FOOTNOTES TO CHAPTER V

l. The choice of a 10 per cent discount rate was guided by
the fact that the federal Treasury Board uses rates of 5,
10 and 15 per cent to discount federal revenues and expendi-

tures in benefit-cost studies undertaken in the Board.



CHAPTER VI

INVESTMENT INCENTIVES AND THE SPECIFICATION
OF INVESTMENT FUNCTIONS

VI.1l INTRODUCTION

The purpose of this Chapter is to discuss the speci~
fication of investment functions that explicitly include the
effects arising out of investment incentive policies. Section
VI.2 gives special consideration to the Jorgenson neo-classi-
cal model, and discusses the approach taken by Gaudet, May and
McFetridge. Serious theoretical objections are brought
against the Jorgenson model, and the Gaudet, May and McFet-
ridge analysis is shown to have neglected the timing aspect
of Canadian policies. These factors indicate that an
alternative model is necessary for the evaluation of Canadian
investment incentive policies. A model developed by Coen is
taken as the best alternative, and this model is described in
Section VI.3. Both the Jorgenson and Coen models are, how-
ever, incapable of dealing with the short-term nature of
Canadian investment incentive policies. The Coen model
though is capable of being adapted in a way in which this
feature of Canadian policies may be incorporated into the
investment function. Section VI.4 sets out these modifica-
tions to the model. The Coen model in both its original and
modified forms is then tested empirically in Chapter VII.
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Vi.2 THE JORGENSON SPECIFICATIONS

Jorgenson assumes that net investment in any period
is a function of the differences between desired stocks of

capital between periods so that
B, (K*, .-K¥% ) (1)

If K* is given by equation (4) in Chapter II.2 as

* = (_’L_P_Q_
K 5 (2).

substituting this value in the above equation gives rise to the

function estimated by Hall and Jorgenson in their 1967 paper.

p,0Q p,_ -0
N t-1%-1 n
It - (XYOA Ct + aYlA—‘—C__t;:T‘ wl £-1 + €t (3)

For their 1971 paper Hall and Jorgenson gave greater
attention to the lag structure in (1) through the introduction
of rational distributed lag functions. The specification of
lags in the adjustment process combined with a static deter-
mination of the desired stock of capital as in (2) (where
output is assumed to be fully adjusted to changes in the
desired stock of capital) has been the source of consider-—
able controversy. 1In addition, the specification of the
desired capital stock has itself been highly contentious.
Complete discussions of these points may be found in papers
bv Fisner ard dadiri (1952), Tisner (1969,) . Coen (1.0r0),

Gould (1969), Thurow (1969), Nerlove (1972), Brechling (1975)
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and Klein (1974). In summary, the major points made

against the Jorgenson specification are as follows:

1. When the desired capital stock is specified as

- apQ
K* = 2 (4)

this is contrary to the fact that, in a profit-maximizing
model, Q cannot be considered as an exogenous variable. Out-
put and the desired capital stock are themselves jointly
determined by exogenous variables such as factor and output
prices. As shown in equation @6) in Chapter III, output does
not appear in a reduced form of the demand for capital func-
tion by a profit-maximizing firm.

2. By utilizing a composite variable, —%Q, in regression
equations, Jorgenson does not make an independent test of the
influence of relative prices on the demand for capital.
Empirical work by Eisner and Nadiri (1968) and Thurow (1969)
indicates that the effect of joining the rental cost with the
output term in effect gives the rental cost term significance
that it would not have if left to stand by itself. Thurow,
for example, held the rental cost term at its median value
and found that this led to an improvement in the fit of the
Jorgenson investment function. He concluded that the cost

of capital variable in the Jorgenscn framework is receiving

a free ride.

3. One of the problems of using a Cobb-Douglas production

function is that such a function implies an elasticity of
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substitution between capital and labour of unity. An
elasticity of this size, combined with a putty-putty concept
of capital, would give a strong justification for the use

of investment incentive policies. In the literature

there is no agreement on the actual size of the elasticity

of substitution, and both Jorgenson (1971) and Eisner

(1974) quote studies that support their respective positions
on this issue. Nonetheless, the important point is that

if an investment function is specified in such a way that

the assumption of unitary elasticity is already in the model,
this casts some doubts on any empirical results. As

Eisner (1974) points out, the more appropriate procedure

may be to leave unspecified the relationships in the
production function so that they may be inferred from the
empirical results rather than imposed through the model.

4. As mentioned, there appears to be an inconsistency
involved in specifying a desired capital stock in equilibrium
terms, and then imposing lag structures which imply a lack of
equilibrium. This inconsistency arises out of the adaptation
of the Jorgenson model for empirical analysis. In the
theoretical model, Jorgenson assumes that entrepreneurs are
myopic in their outlook and, assuming perfect capitalimar—
kets, that they will adjust their capital stocks immediately
-to changes in the determinants of the capital stock. The
attachment of lag structures to this theoretical model is, as

Nerlove points out, necessary if what he calls an econometri-
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cally relevant theory is to be established. The specification
of these lag structures though is generally devoid of any
theoretical or institutional justification. Nerlove's criti-
cism of Jorgenson for his ad-hoc¢ introduction of lag struc-
tures may, of course, be applied to most investment studies

to date. While delivery delays and adjustment costs are often
cited as justification for lag structures, no additibnal in-
formation on the expected form of these lags is supplied, and
they are left to be inferred from the data.

Given the above criticisms of the Jorgenson model, it
would certainly appear to be difficult to justify using the
origiral Jorgenson model in the evaluation of the impact of
investment incentives. This was recognized by Gaudet, May
and McFetridge (1975) in their study of investment incentives
in Canada. Thus, while the model used is described as neo-
classical, several departures are made from the model usually
associated with Jorgenson. For example, (a) the production
function is assumed to be of the CES variety so that no
implicit assumptions are in the model as to factor and price
substitution, (b) output is explicitly assumed to be exogen-
ous, and not determined simultaneously with the desired
capital stock as in the Jorgenson theory. In fact, through
the production function, output is assumed by Gaudet, May
énd McFetridge to determine the desired capital stock. This
“atter specification sits uncomfortably with an earlier

ssumption in the model that firms act so as to maximize
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net worth. As pointed out in Chapter III, if firms are
profit maximizers, then changes in the cost of capital will
influence output. Gaudet, May and McFetridge nevertheless
assume that the cost of capital and the level of output are
independent.

The use of a CES production function, as shown
earlier by Eisner and Nadiri (1968), enables the cosf of
capital and output to enter as separate variables in a regres-
sion equation when the terms are in logarithms. Assuming
that the capital stock is a function of current and past
values of rental cost and output, then the equation estimated
is

In K, = bo+blln(%)t+b21th

+ b.1lnk 1nK (5)

31nRp_p*byInKy ey
The coefficient on the relative prices term b1 was
found to be significant when the equation was estimated with
annual data on both machinery and equipment and buildings.
The first year of the lag distribution on rental cost is
dropped by Gaudet, May and McFetridge in the case of machin-
ery and equipment, implying that current year values of the
rental cost term have no impact on investment in thatAperiod.
Not only .s there no theoretical jaistification for this pro-
cedure, especially when the current year influence is main-
tained by the authors in the case of buildings, but this

effectively prohibits certain investment incentive policies

from ever influencing investment expenditures when the time
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constrained impact of these policies is recognized. For
example, the 1970 increase in cost base policy was in force
only during all of 1971 and the first quarter of 1972. By
dropping the current value of the relative price (1971) so
that it does not influence investment in that year, then any
impact from the policy should appear negligible. Because of
the continuous distributed lags in their model, the influence
of the 1971 rental cost values is carried forward into future
years, a procedure which, as shown in Chapter II, obscures
the impact of limited period incentive policies. This point
will be developed further in Chapter VII.

The simulation results reported by McFetridge and May
(1976) and mentioned in Chapter I are derived frcm a similar
model to the one used by Gaudet, May and McFetridge, but with
the following differences: (a) the production function is
assumed to be Cobb-Douglas, and (b) cost-minimization behav-
iour for the firm is assumed. This latter change means that
the impact of incentive policies is embodied in the relative
factor price term %, and not in the real rental cost % as
before.

The Brechling test (the reasonableness of the para-
meters in the estimated Cobb-Douglas function) may be applied
to the McFetridge and May results. For a production function

of the form
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then from their results §@ = .5061, and B = .3805.1 If the
parameters of a Cobb-Douglas production function reflect fac-
tor shares, these results would appear to fail the test .2

To conclude this section, on both theoretical grounds
and policy design constraints, the neo-classical model does
not provide a satisfactory framework within which the impact

of Canadian investment incentive policies may be evaluated.
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VI.3 " COEN AND THE SPEED OF ADJUSTMENT

An alternative model for the analysis of investment
incentives has been developed by Coen (1968, 1971). Some of
the features that make the Coen model an attractive starting
point for the evaluation of Canadian incentives include:

1) The investment equations are transformed in such a
way as to avoid the need for capital stock data in any empir-
ical estimation. Estimates of quarterly capital stocks in
manufacturing are, of course, unavailable;

2) No particular assumption is made about the production
function, except that it exhibits the usual neo-classical
substitution properties, with the elasticity of substitution
unspecified. This type of specification avoids the problem
mentioned in Chapter III with regard to the use of the Cobb-
Douglas production function and the elasticity of substitu-
tion implied by such a function;

3) The behavioural assumption for the firm in the Coen
model is cost minimization rather than profit maximization.
This provides a theoretical justification for the inclusion
of output as a determinant of the desired capital stock.

4) In the Coen model relative prices and output are
entered as separate determinants of the desired capital
stock. In this way tests can be made for the influence of

relative prices alone on the demand for capital;
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(5) Speed of adjustment factors are introduced explicitly
into the model, and it is through this mechanism that it is
possible to test for the influence of a number of the incen-
tive effects of policies. Models such as Jorgenson's focus
only on the substitution effect.

The theoretical foundations of this model are based
upon the work of Eisner and his permanent income approach to
the demand for capital as set out for example in Eisner
(1967). The basic element in Eisner's approach is that
"transitory" changes in demand cannot be expected to influence
current investment. Instead there should be a much more sub-
stantial relationship between capital expenditures and the
change in demand over a considerable number of previous
periods. Coen applies the same logic to relative factor
prices. Thus in addition to long-term changes in demand
entering the determination of the desired capital stock, the
"permahent“ changes in relative factor prices are included
as a determinant of the desired capital stock. These "perma-
nent" values are approximated by a lag distribution over
current and past values of relative factor prices. The
"transitory" elements excluded in this process are believed
not to influence the desired capital stock. In the Canadian
context, however, the impact of an incentive policy on rela-
tive prices may be registered as a transitory element because
of its short term nature. B§ using a lag distribution of

past values of relative prices, the discrete nature of the

-
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impact of policies on relatiye prices will be smoothed over,
Recalling the discussion in Chapter III on the likely reac-
tion of any substitution effect to short-term changes in
relative prices, this would seem to be an appropriate proce-
dure. On the other hand, the fact that policies are intro-
duced and terminated means that a "permanent" component for
relative prices is difficult to generate. This follows
because when an incentive policy terminates at the end of
period t, then the influence of relative prices on investment
in periods t, t+l1 and t+2 cannot be considered to be deter-
mined by relative prices in periods t, t-1, t-2, etc. The
influence of reductions in the price of capital through an
incentive on the demand for capital will cease when the
policy terminates. To carry this influence over into future
periods through a lagged distribution procedure will lead,

as shown in the work of McFetridge and May, to a misstatement

on the timing impact of incentive policies.

One way in which it could be hypothesised that factor
prices resulting from short-term incentive policies do enter
"permanent" values would be if entrepreneurs were aware of
the recurring nature of these policies, and fully expgcted
them at frequent intervals in future periods. Neverthe-

less, it should be recognized that the use of a lag distri-

bution of actual values of relative prices to represent the
"permanent" influence of factor prices on investment in any

period tends to both diminish in size and extend in time thea

.
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influence of short-term changes in relative prices brought
about through an incentive éolicyy This point will be dis-
cussed further, from an embirical perspective; in the next
chapter.

As mentioned in the Coen model, the determinants of
the desired capital stock are derived from a mixture of the
acceleration and neo-classical factor price theories of capi-
tal. The acceleration variable chosen is the level of new
orders rather than output because of the nature of the model
and the lag between orders and sales. In an annual model
the orders-sales lag may not be significant, but in a qguart-
erly model, the current state of demand, Coen feels, is best
indicated by current new orders. The relative price variable
is derived from the first order condition for cost minimiza-
tion which requires that the ratio of factor prices be equal
to the marginal rate of substitution between factors.

| Thus, in general form

K* = ¢(0, 2) (7)

where

o
i

= new orders

g)a

ratio of factor prices

Assuming that the function is linear, and that the
desired capital stock in any period is determined by the
permanent components of the values of new orders and factor

Prices in the same period, then
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K* =4 : . <
t 0*23 Yt—l[dlot—1+d2(w)t—i] (8)
where it is assumed that the permanent components of the
current variables can be approximated by a weighted average
of past and present values of the variables, with the Y's
being the weights in the lag distribution.
Once the desired capital stock is specified, Coen
makes use of the capital stock adjustment sbecification for
_gross investment so that where only net investment is subject

to an adjustment lag then

It = b(K*t—Kt_1)+6Kt_l (9)

Alternatively, if both net and replacement investment

are subject to the same adjustment lag then

t = e o, ]

where b is interpreted as a constant speed of adjustment co-

(10)

efficient. The actual capital stock term in (9) and (10) may

be eliminated through the use of the identity

© i
(11)
K, = 22 (1-8)1, |
t i=o t-1i
In this way equation (9) becomes
It = b[K*t—(1—6)K*t_1]+(1-b)1t_1 - (12)
and (10)
I, = b|K*, - (1-§)K* +(1-b) (1-6) T (13)
t t t~1 t-1

The difference between (9) and (10) jis in the

e
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parameter on the lagged dependent yariable.

When the value for K* shown in {8) is substituted in

(12) then

Ip = bdd,+bd M(s) O, +bd M (s) (D) ¢+ (1-D)T, e
where

n-1 )

M(s)O, = i§=jo 73 [Gt—i"‘l“”ot—l-i] (15)
and

M(s) (5) =n2—31 7, [(9) - (1-8) (5) (16)

Yt imo [ Ve-d Ye-1-1

Equation (14) makes no sbecific assumption about the

factors determining the speed of adjustmenfl - Coen inserts
the lagged cash flow variable Ft 1 by way of the adjustment
coefficient b so that

F -38K

-t-1 t-1

b = |b_+b ( - )] : 4 (17)
[ o 1 K*t Kt—l

where the speed of adjustment is determined by the availabili-
ty of funds for net investment relative to the desired expan-
sion. Alternatively, the speed of adjustment may be deter-
mined by the availability of funds relative to gross investment

so that

F,
- t-1 " - :
b=|b s [ ] (18)

Substituting these values for b in equations (9) and (10),

eliminating Kt—l’ and inserting the wvalues for K* gives rise to
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Ty = Bfdy#b d M(s) O +b A M(s) (‘%)t (19)

+(1-b 6-by) It_l+b1[Ft_l— ‘I‘G)Ft-z]

= c ‘
Ty = bg8a,+b d M ()0, +b d,M(s) () (20)
H1-b_) (1-8)I, _ +b, [Ft_l— (1—5)Ft_2]

Equations (14), (19) and (20) are then estimated with
quarterly data and various lag distributions for the M(s).

The best lag distributions were selected by Coen on the basis
of the expected signs of the variables #d the R2 value. Using
this model Coen found, contrary to the results of Hall and
Jorgenson, that investment incentive policiés in the United
States did not have a substantial impact on investment, and
that the revenue cost of these policies was several times the
amount of induced investment. Furthermore cash flow was found
to have a significant impact on the speed of‘adjustﬂent to
changes in the desired capital.

The fixed speed version of the Coen model, however, is
not able to cope with the short-period nature of Canadian
policies. This is because relative prices enter the model in
the form of distributed lags. The use of the variable
adjustment speed mechanism in the Coen model is one way in
which this timing aspect of Canadian policies may be
introduced into the investment function, and the possibilities

for this are discussed in the next section.

-
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V1.4 CANADIAN POLICIES IN THE INVESTMENT FUNCTION

It was suggested in Chapter III that two effects in
Canadian investment incentive policies, the general timing
effect, and the termination date timing effect, may influence
the speed of adjustment. Thus corresponding to the treatment
of cash flow in the Coen model, these variables may be included
in the speed of adjustment coefficient. TIf P, is the general
timing effect, and

= c i - c i
P, (w t(pollcy off) w)t(pollcy on)

then the adjustment coefficient may be formulated as

b = b_+b P, (21)

indicating that the larger is the difference between the
policy off and policy on values of the rental cost the
faster will be the speed of adjustment by firms to changes in

the desired capital stock.
AY

Similarly if R_ is the terminationr date timing effect

t
then the adjustment coefficient is

b = bo+b1Rt (22)
where the closer t is to the termination date of an incentive
policy the larger will be the speed of adjustment.
and R, as fractions

t t
of the desired investment in the way cash flow is treated in

It makes no sense to express P

the Coen model because they cannot be related to the investment
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chore. Furthermore, the case for entering cash flow
as a ratio of the difference between the desired and

lagged actual capital stocks is not as strong as Coen might
claim. His use of this specification rests on the argument
that the size of the adjustment coefficient should be influ-
enced by the amount of cash flow in one period relative to
the investment chore. The basic theory itself, however,
specifies that the investment chore, as defined by K*t—Kt_l,
takes place over several periods depending upon adjustment
speeds. To relate this multi-period adjustment to cash flow
in one period would seem to be too constraining. The alter-
native specifications would be to enter cash flow as an
absolute term, or as a weighted distributed lag. A further
objection to inclusion of cash flow in ratio form is the fact
that when re-arranged slightly, equations (1?) and (20) in
Section VI.3 have the form

Ty = Do (R* =Ky 3)#by (Fy_-6K,_1)+8K (23)

and

I, = bO[K*t—(l—G)Kt_l]+bl o1 (24)

In equilibrium where K*t = Kt—l’ equations (23) and
(24) would imply a level of actual investment that may be
higher or lower than the level of desired replacement invegt-
ment (th_l) depending upon the level of cash flow. This
would seem to be incompatible with the notion of an equili-

brium state.
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The inclusion of Pt' Rt or cash flow (in absolute
terms) leads to a more complex investment function than in,
for example, (19). With P, as an example, substituting
equation (1) above into equation (6) in the previous

section gives

Iy = [bo*blpt][K*t"1‘5)K*t-{]*[1‘bo‘blpt]1t;1 (25)

Inserting the values for K*t given in equation (8) of V1.3

= -+ 9 -
I, = bydd +b d;M(s)o, bodaM(s) () +(1-b )T,

+ C
*by8d Py b1d;PeM ()0 +bya,P M (s) (S)

“byP I 4 (26)

With equation (26) the parameters of the structural
equations are over-identified in that there are two estimates

for do’ d, and d,. Even if K; is defined in the less

restrictive form

n-1 1 g:l s e
K* = d + —t Y 3 O . + e Y . - . 27
t o .'1>—‘—:O 1 t-1 i=o 1 (W) t-1 ( )

the two estimates for do remain., In addition the fact that
P, is multiplicative with a distributed lag structure creates
a serious estimation problem. It would seem then that the
'Coen model is able to include specific adjustment factors only
where they enter the adjustment terr in ratio form with
K; - (1-6)K€_1 as the denominator.

An alternative method of introducing these incentive

policy adjustment effects explicitly into the investment

function without the above problems is to include them
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directly in the lag distribution.

With Kz defined as in (27) above, equation 14 may

be written as

n-1 1
I =Dbd A = (1~
p = pSd_ + biéi Y 0 gm(1-8)0, L L]

n-1
b2, %2 (2 - (1-8) (S .
b2 % () - (1) @ eo1g) + Qoo

i
(28)
It is possible to define Y. so that
Yi = I!Ji + ¢i Pt___i i=0,l,...,S (29)
Then (28) may be written
- ' c _
I, = bddoi-bM(s) Ot~i+ bM(S)(Q)t-i + (1 b)It~1 '
C -
+ bM(S)Pt-—i Oy _;+bl(s) Pi_s (W)t—i (30)
where
M(s)O ., = 'gfkoi (0, _;-(1-8)0, ;]
n-1 2
c - c -—(1- c
M(S)(ﬁ)t-i = gg; vy [(g)t-i (1 6)(w)t-l--i]
Syt 0 (1-6)0 ]
NI(S)Pt—iOt—i = .>_J ¢i Pt"‘i[ t-1i t-l...i
i=o
n-1
2 c c
c = < - (1- = .
M(S)Pt-i(ﬁ)t—i = g;o ¢i Pt—i{(w)t—i (1 5)(w)t_l_l]

SO0 that the parameters of (39) .ra exactly identified.
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The first four terms of equation (30) are similar to
those in equation (14) while the latter two reflect the
impact of an incentive policy on the 1lag structure associated
with the determinants of the desired capital stock. Thus

equation (30) may be interpreted as saying that investment in
any period is determined by distributed lag values of relative

factor prices and new orders plus the dependent variable lagged

one period. In addition, where Pt # 0, so that an incentive

policy is in operation, then the speed at which investment

expenditures respond to changes in relative factor prices and
new orders will be different from the speed when no policy is

in operation, and the difference will be determined by the

size of Pt'

To be consistent with the above interpretation, the

<
w
defined as a set of factor prices that does not reflect in

variable that enters with a distributed lag should be

any way the impact of investment incentive policies.

If Rt was in place of Pt in equation (30), the inter-
pretation would be slightly different. In this case the
investment incentive policy is made to influence investment
‘expénditures that would otherwise have taken place immediately
subsequent to the termination of the policy. Finally, if cash
flow is entered into equation (30) the impact of the policy is
made to extend long beyond the policy expiry date because the
cash benefits, as shown in Chapter V, continue for several

periods beyond the one in which acquisition occurs.
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Equation 30 then contains two adjustment coefficients.
The fixed speed coefficient captures the general adjustment
factors involved in the investment process, while the Py, Rt
or Fi terms reflect more specifically the impact of incentive

policies.
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To summarize, the equations subjected to empirical

testing are as follows:

l. The fixed speed of adjustment function (equation 14)
where incentive policies enter through the relative price term
as a determinant of the desired capital stock:

2. The variable speed of adjustment function (equations

(19) and (20)) where incentives enter through both the cash
flow term in the adjustment speed, and the relative prices
term as a determinant of the desired capital stock;

3. The variable lag function (equation (30)) where incentives
influence only the lag structures on the determinants of the
desired capital stock. Three separate effects that arise

out of incentive policies - the general timing effect, the
termination date timing effect, and the cash flow effect -
are tested for their influence on lag structures in this

function.
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FOOTNOTES TO CHAPTER VI
In McFetridge and May (1976) the a and § results are

printed in the wrong order.

This so-called Brechling test is taken from Chapter II
of Brechling (1975) where the estimates of the size

and sign of the coefficients of the production function
are used as a test on the accuracy of the Jorgenson

specification of the desired capital stock.



CHAPTER VII
EMPIRICAL ESTIMATES OF THE IMPACT OF

INVESTMENT INCENTIVES

VII.1 INTRODUCTION

In this chapter the investment functions developed
in the previous chapter are tested empirically, and, where
possible, simulations are performed to derive estimates of
the quantitative impact of investment incentive policies. A
description of the data used in making these empirical esti-
mates is given in Appendix C. Because there are no official
estimates of quarterly manufacturing sector investment in
machinery and equipment, it was necessary to develop estimates
based on imports of machinery and equipment. The procedure
used is set out in Appendix C. Two investment series are
estimated in this way, one for the manufacturing sector as a
whole, and another for the textiles industry.

Section VII.2 reports on those equations where incen-
tive policies are made to influence the desired capital stock.
The results are consistent with the McFetridge and May
results, indicating an influence for incentive policies far
beyond the expiry of the policy -- an outcome which, as dis-
cussed earlier, is inappropriate. Section VII.3 describes the
results when incentive policies are made to influence the

speed of adjustmeant rather than the desired capital stook.

185
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VII.2 INVESTMENT INCENTIVES IN THE DESIRED CAPITAL STOCK

From Chapter VI, the basic fixed speed of adjustment

investment function from the Coen model (equation (14)) is given

*° I, = b8d, + bdyM(S)0_ + bd,M(S) (%)t + (1-b)T__; (1)
There are, of course, a number of different ways in
which the terms in the lag distribution M(s) may be estimated.
In his own work Coen uses rectangular, inverted-V, and arith-
matic distributions. Other researchers have used the Pascal
and rational lag distributions, and one popular method is
the polynomial interpolation process developed by Almon (1965).
In the absence of any a priori knowledge on the actual shape

of the lag distribution it was decided to use the Almon system.

Use of the Almon procedure precludes the separate
identification of the structural parameters b, dl and d2 from
the distributed lag weights M(S). Hence, the test is made
simply on the overall statistical significance of the Almon
terms. 1In this situation the basic function (equation (1)

above) becomes

= M M < -
I, =bdd + M(S5)0_ + M(S) (),  + (1 bYI. 4 (2)

The Almon lag procedure provides the researcher with
a number of options as to the degree of the polynomial, the
starting and ending points for the lag distribution, and the
constraints which may be imposed on the shape of the poly-
nomial. Again, in the absence of any a priori knowledge as

to how appropriate these options may be, only the simplest
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procedures were used. Thus a second degree polynomial was
selected, and the one constraint imposed was that the final
value in the lag distribution should be zero. In every case
the lag distribution was assumed to start in the current

period and regressions were run on eguation (2) with a

number of lengths for the lag distribution. In the first
instance the lags on relative prices and orders were set

at equal lengths. It was clear that the fit of the

equation in terms of significance of the coefficients could
be improved by allowing different lengths of lags for relative
prices and orders. Although a number of possibilities around
these levels were just as good, the specification chosen for
simulation for total manufacturing involved a thirteen period
lag on relative prices and a sixteen period lag on orders.
With a second degree polynomial the regression involved two
variables Al and A2, the Almon variables on orders, and Bl

and B the two Almon variables on relative prices. Thus for

2’
estimation purposes equation (2) may be written as

I,.= b6d0+alAl+a2A2+a3Bl+a4B2+(1-—b)It_l (3)

The results from ordinary least squares (OLS) estimation on
total manufacturing data, seasonally adjusted and at 1960

prices, are given in Table 28 with t scores in brackets.

Details of data used may be found in appendix B.

With the textiles industry data the specification
chosen involved a nine period lag on the relative prices term
and a sixteen period lag on orders. The results, again with

OLS estimation, are also given in Table 28. The interpolated
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TABLE 28

ESTIMATES OF EQUATION (3), TOTAL
MANUFACTURING AND TEXTILES INDUSTRIES

Total Manufacturing Textiles
c c
M(16) 0, ,M(13) () M(16) 0y ,M(9) (),
31659.96 69730.94
(1.29) (2.88)
0.34 627.46
(2.26) (2.56)
-0.27 -483.62
(2.27) (2.73)
-76.98 -94.70
(2.21) (3.59)
58.27 70.04
(2.09) (3.20)
0.53 0.31
(3.70) (2.46)
0.85 0.69
9385.7 13136.0
14.15 2.99

Sample period: Q. 1960 - Q, 1975. Because of the use of lags
1 4

there are only 48 observations on the dependent variable.
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lag coefficients on the prices and orders terms for both the

total manufacturing and textiles data are given in Table 291

With both the total manufacturing and textiles data
the lag distributions on both relative prices and orders have
several terms at the beginning that are of the wrong sign and
insignificant. Subsequently, however, the parameters become
strongly significant in a unimodal distribution with peaks
on the relative prices terms at t-7 for total manufacturing
and t-5 for textiles. For the orders term the peak occurs in
both cases at t-9. These distributions are in accordance
with the basic theory which maintains that current values of
the determinants of the capital stock do not influence invest-
ment decisions. Instead it is the permanent values of the
determinants, and these permanent values may be approximated

by a lag distribution.

In deriving the rental cost series for use in
estimating equation (2), the interest rate used is the McLeod
Young and Weir series based on 10 industrial bond vields,
and calculated on an after tax basis. In using this rate
the assumption is that purchases of machinery and equipment
‘made in response to an investment incentive policy are
financed by an issue of debt whose interest payments are
tax deductible. If, however, equity financing was used
the interest rate term should be higher to reflect the non-

daductibility of dividends. Furthermore, if some combina-

tion of the two financing methods is used, a weighted
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TABLE 29

LAG COEFFICIENTS ON THE
FIXED SPEED OF ADJUSTMENT FUNCTION

(t scores in brackets)

(a) Total Manufacturing

Relative Prices (%) Orders (o)
t 1.03 (0.83) -0.55 (1.10)
t~1 0.09 (0.10) -0.24 (0.59)
t-2 -0.70 (0.93) 0.23 (0.06)
t-3 ~-1.34 (1.74) 0.25 (0.74)
t-4 -1.85 (2.10) 0.45 (1.27)
t-5 -2.21 (2.22) 0.61 (1L.63)
t-6 -2.44 (2.26) 0.73 (1.85)
t-7 -2.51 (2.26) 0.82 (1.99)
t-8 -2.45 (2.25) 0.87 (2.08)
t-9 -2.25 (2.25) 0.89 (2.14)
t-10 -~1.90 (2.24) 0.87 (2.17)
t-11 -1.41 (2.23) 0.81 (2.00)
t-12 -0.77 (2.22) 0.72 (2.22)
t-13 0.00 0.60 (2.23)
t~14 0.43 (2.24)
t-15 0.23 (2.25)
t-16 0.00
(b) Textiles

Relative Prices (S) Orders (o)
t 0.95 (0.68) -8.94 (0.99)
t-1 -1l.16 (1.22) -3.53 (0.44)
t-2 -2.70 (3.36) 1.23 (0.16)
t-3 -3.79 (3.99) 5.34 (0.73)
t-4 -4.,38 (3.97) 8.81 (1.20)
t-5 -4.50 (3.87) 11.63 (1.55)
t-6 -4.,10 (3.77) 13.81 (1.82)
t-7 -3.23 (3.70) 15.34 (2.01)
t-8 -1.86 (3.64) 16.22 (2.15)
t-9 0.00 l6.46 (2.26)
t£-10 l16.04 (2.34)
t-11 14.99 (2.40)
t-12 13.28 (2.44)
t-13 10.93 (2.48)
t-14 7.93 (2.51)
t-15 4.29 (2.54)

t-16 ‘ 0.00
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average rate may be abpropriate. Other studies have used

a variety of measures of the interest rate. In Hall and
Jorgenson (1967) an after tax rate is used based on the
assumption of a constant 20 per cent pre-tax rate of
return. Coen (1968) used Moody's measure of the yield on
industrial bonds on a before-tax basis. To test for

the sensitivity of the results shown in Table 28 to a
different interest rate,equation (3) was re-estimated with
the rental cost series calculated with the before tax
McLeod Young and Weir series. With the total manufacturing
data this led to reduced levels of significance on the Almon
variables associated with the orders and prices terms. By
contrast the significance on these terms was heightened
with the textiles data, but the coefficient of the lagged
dependent variable became statistically insignificant.
Clearly the results are sensitive to the interest rate
specification, but in the absence of any special knowledge
on the actual rate of interest, it was decided to continue
using the after tax bond rate.

Estimating an equation with a lagged dependent
variable using OLS involves some problems. 1In the absence of
auto-correlation the estimate of the coefficient on the
lagged dependent variable will be a biased estimate. With
auto-correlation in the residuals in conjunction with a lagged
dependent variable, then OLS estimates will be both biased and

inconsistent. Furthermore, with a lagged dependent variable in
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the equation the Durbin-Watson test for the presence of auto-
correlation is biased. In these circumstances the test
devised by Durbin (1970) is more appropriate,2 and the h
values from the test are reported with the equations. Because
the values exceed the critical point in the Students t distri-
bution, the hypothesis of zero auto-correlation must be
rejected at the 5 per cent level. This gives no indication

of the extent of the problem caused by the existence of
auto-correlation.

Since all econometric studies of investment are
forced to omit variables such as "business confidence", indi-
cations of auto-correlation will tend to occur, even though
the "true" residuals may be uncorrelated. Under these circum-
stances the OLS estimates would appear to be reasonable.

In any case, there is a serious problem with the
specification of equation (2) with respect to the design of
Canadian policies. The lag distribution on the relative
prices term will carry forward the influence of an incentive
policy far beyond the expiry date of the policy. Similarly,

;the increase in-rental- cost-that occurs—on expixry of the-
—policy-will .cause -an-apparent decrease in investment over the-
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the increase in rental cost that occurs on expiry of the
policy will cause an apparent decrease in investment over the
subsequent periods in which this effect is felt in the lag

distribution. These outcomes are illustrated in Figures 4,5,

6,7 and 8 where the policies under review are simulated

using the parameters shown in Table 28. Each of the

policies was simulated by substituting in the relative prices
series the values that would have been in force if that
pParticular policy had not been introduced. This was done
sequentially for each policy so that when one policy is
removed from the series all the othef policies remain in force.
The exception is in Figure 8 where the relative price series
in the simulation is based on the assumption that no policies
are in operation. With the 1963, 1966 and 1970 policies the
inverse response to a change in relative factor prices is
shown to begin in the policy period (delineated by the heavy
vertical line ), reach a peak soon after the expiry of the
policy and then decline as the impact of the change in factor
prices loses its influence in the lag distribution. Subse-
quently the post-policy reversal in the factor price values
induces an opposite effect on investment that also reaches

a peak and then declines as this effect 1ose§ its influence.
With the 1972 policies shown in Figure 7, this impact reversal
effect does not occur because although the policies were
initially introduced for a limited period (shown by the dotted

line) they were subsequently extended indefinitely. Thus
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FIGURE 8
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because the policy is not constrained to operate within a
particular period, the impact shown in Figure 7 is a more
accurate reflection of the outcome of the policy than is the

case with the three earlier policies.

Even though the simulation results discussed above
may be inappropriate in terms of the timing of investment
expenditures, they do give an indication of the magnitude
of the response of investment expenditures to changes
in factor prices. With the Canadian Ownership policy
the peak impact in the first quarter of 1967 involves
an increase of 4 per cent in total imports of machin-
ery and equipment from the level in the absence of
policy. Issuming that the policy would have a similar
impact on total purchases of machinery and equipment in
every period in which the policy was in operation this
would lead, on the basis of the investment figures shown
in Table 7, to an overall increase in machinery ané equipmant
e2xpenditures of some $175.4 million at 1960 prices. This
may be compared with the estimated revenue cost of the
policy of $114.5. On the basis of the simulation results
the 4 per cent assumption for every period is clearly
generous, but it does draw the upper limit on the amount of
induced investment. Table 3¢ sets out the results when
this peak increase approach is applied to the simulation
results for all th2 policies under review with *he nﬁc&ption

of the 1975 tax credit policy. The relatively poor showing
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TABLE 30

ESTIMATES OF THE MAXIMUM IMPACT
OF INVESTMENT INCENTIVE POLICIES

Maximum

Peak Induced 1 Tax Revenue

Increase Investment Changel
Policy (per cent) ($M) (sM)
Canadian
Ownership, 1963 4 175.4 -114.5
Deferred
Allowances, 1966 ~3.6 -74.7 103.6
Increase in
Case Base, 1970 8.4 145.3 72.3
Accelerated
Allowances and 2 2
Tax Cut, 1972 4.5 313.3 568.5

1a¢ 1960 prices for machinery and equipment.

2Based on total machinery and equipment expenditures to the
end of 1975,
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for the 1972 policies in relation to their revenue cost is
heightened when account is taken of the fact that the revenue
.losses from this policy are based on the assumption that

Class 29 assets comprise only 57 per cent of total machinery

and equipment expenditures in the manufacturing sector,
and they do not include the losses associated with applying
a reduced tax rate to taxable income after the deduction

of capital cost allowances.
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VII.3 INCENTIVE POLICIES IN THE SPEED OF ADJUSTMENT

{(a) The Cash Flow Effect

The variable speed of adjustment functions in the

Coen model (equations (19) and (20) in Chapter VI) effectively
amount to the addition of a first difference cash flow
variable to equation (1) above, together with a different
interpretation of the coefficient on the lagged dependent
variable. To test for the influence of cash flow in this
framework (with incentive policies also impacting on the
relative price term) the following equation was estimated.

b Gd +a.A,+a,A,+a. B +a,B +(l—b §-b )1

t 171 7272 7371 4 1 o "t~-1

Although regressions were carried out on equation (4)

+b, [F,_1-(1-8)F

with a number of different lengths of lag on the orders and
relative price terms, the coefficient of the cash flow variable
was consistently insignificant, and wrongly signed with the
total manufacturing data. Table 31 reports the results from
regressions carried out on functions with the same lag
structures as the functions reported in Table 29. A

comparison with the results in Table 29 shows that the addition

1

-2

of the cash flow variable leads to a reduction in the significance

on the orders terms for both manufacturing and textiles. In
addition, the extra variable did not contribute to any
improvement in the ﬁz value. These factors would appear to
indicate multicollinearity between the orders and cash flow
terms. 1In his original work Coen found evidence of mulbi-

collinearity between the cash flow variable and the relative

(4
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ESTIMATES OF EQUATION (4), CASH FLOW
IN THE ADJUSTMENT SPEED, MANUFACTURING AND

(Policy on values in the relative

TEXTILES INDUSTRIES

Total Manufacturing

c
M(ls)ot'M(lB)(W)t

b &4 31862.20
(2.53)

ay 0.12
(1.13)

a2 -0.08
(0.87)

a3 -67.84
(2.66)

a, 59,79
(2.68)

© (4.98)

bl -0.04
(1.25)

E’iz 0.85
SEE 9531.50
h 5.90

prices terms)
Textiles

c
M(l6)ot'M(9)(§)t

91727.79
(4.78)

304.06
(1.78)

-314.23
(1.99)

-104.33
(3.92)

79.41
(3.58)

0.35
(2.71)

0.74
(1.52)

0.67
13475.6

4.08

Sample period: 9, 1960

- Q4 1975.

Because of the use of lags

there are only 48 observations on the dependent variable.



203

prices, but it was not sufficient to prohibit simulation
with the estimated functions. With the equations reported in
Table 31, however, it is not possible to simulate for cash
flow effects. The more promising approach to the assessment
of the role of cash flow is in testing for its direct
impact on lag structures.

Equation (30) in Chapter VI is an example of the
investment function when any of the adjustment factors F ’

—

Pt or Ry is entered as a determinant of the lag structure

on the orders and relative prices terms. With the Almon
procedure, and second degree polynomials the basic equation
is

l+a6Cl +a7C2
l+a9D2 (5)

It = b6d0+alAl +a2A2+a3Bl+a4B2+(l—b)It_
+a8D
Testing first for the role of cash flow, then in

equation (5)

C,/Cy = Almon variables on Feo1-4 Ot—i
. c
D,,D, = Almon variables on Ft—l—i(w)t—i

Regressions on equation (5) with even lags on the
orders and prices terms produced good fits with the total
manufacturing data, but not the textiles data. Table 32
reports the estimates with twelve period lags on both
orders and prices. The coefficients are highly significant
in all cases except the lagged dependent variable and the

interactive 0 terms. Variations in the lac

I‘t—l—i t-1i
structures between the relative price and orders terms did
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(5), CASH FLOW IN THE LAG STRUCTURE

TOTAL MANUFACTURING, WITH POLICY OFF

AND POLICY ON VALUES IN

M(12)0,, M(12) (CCJ)t

Policy off values

bdd 65450.36

Sample period:

(2.62)

0.99
(2.35)

-0087
(2.48)

-491.26
(3.79)

347.08
(3.60)

0.15
(0.59)

-0.0000010
(1.78)

0.0000009
(1.98)

0.0007
(3.70)

(3.77)

.90
7683.63

N.A.

THE RELATIVE PRICES TERMS

Policy on values

64648.97
(2.44)

0.94
(1.97)

-0.82
(2.11)

-459.,66
(3.82)

310.76
(3.89)

0.11
(0.70)

-0.0000009
(1.51)

0.0000009
(L.70)

0.0007
(3.43)

-0.005
(3.58)

.90

7718.19
2.40

Ql 1960 - Q4 1975.

Because of the use of lags

there are only 48 observations on the dependent variable.
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not increase the significance on these terms. While not

perfect the results were sufficiently good to allow

simulation for the impact of incentive policies on cash flow.
Also reported in Table 32 are the results from

regression on (5) with the policy on values in the relative

price term for total manufacturing. The inclusion of the

policy on values makes little difference to the overall fit

of the equation and does not change noticeably either the

coefficients on the relative price terms, or their significance.
To simulate the cash flow effect of incentive policies

in aggregate requires information on the contribution of

incentive policies to the profit variable used in the regressions.

One element in this profit variable is the amount recorded by

firms as deferred taxation. This refers to the difference

between the taxes the firms would have paid if tax payments

were based on income after deduction of depreciation

deductions as determined by firms for their own accounts and

taxes actually paid on income after the deduction of capital

cost allowances determined by the rates in Part XI of the

Income Tax Regulations. fThe deferred taxation amounts

arise out of two sources, (a) the difference between the rates
of depreciation used by firms and the rates of capital cost
allowances normally allowed by Revenue Canada, and (b) the
difference between the normal Revenue Canada allowance rates
and the particular rates allowed under incentive policies.

In a recent survey3 the Department of Finance found that
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from a sample of firms approximately 20 per cent of accumulated

deferred taxes were due to the existence of special allowance
rates resulting from investment incentive policies. This
information provided a clue to the magnitude of the impact

of incentive of policies on cash flow. In the simulation on
equation (5) the cash flow variable was reduced by 20 per
cent, and Figure (9) shows the change in investment
expenditures if the actual impact of incentive policies was
close to the amount estimated for the simulation. This
method of simulation though does not allow any precise
assessment of the impact of individual policies because,

as shown in Chapter V, the change in cash flow as a result

of incentive policies extends over several periods subsequent
to the one in which the outlay is made.

Nevertheless, Figure 9 indicates that the cash flow
effect associated with incentive policies appears to have
influenced investment expenditures. The scale on which this
influence occurs is more open to question., If the impact
of investment incentive policies on cash flow was limited to
increasing the amount of deferred taxes by 20 per cent, then
Figure 9 shows that investment expenditures have been
around one per cent higher as a result. If a greater
proportion of deferred taxes were actually the consequence
of incentive policies, then the increase in investment
would be correspondingly higher.

In Chapter III it was suggested that the role for
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cash flow in the investment process is in influencing the

speed of adjustment by firms to changes in the desired
capital stock and not influencing the desired capital

stock itself. The results in Figure 9 suggest an overall
higher level of investment in the aggregate, but this is not
inconsistent with changes in the timing of expenditures in
individual firms.

(b} The General Timing Effact

The strength of the general timing effect associated
with each policy is shown in Figure 10. For the 1972
policies the differences between policy off and policy on
values disappear at the end of 1974, following the
announcement in the November 1974 Budget Speech that the
policies would be continued indefinitely. To test for
this effect the values shown in Figure 10 are used in

equation (5) where

c ., C Almon variables on P ., O .
1 2 t-i t-1i

Dl’ D, = Almon variables on Pt—i(%)t—i

Ordinary Least Squares regressions on equation (5)
with even lags on the orders and prices terms produced good
~fits with the total manufacturing data, but not the textiles
data. Table 33 shows that with a fourteen period lag on
the total manufacturing data all of the coefficients appear

highly significant. Because of the size of (1-b), the h

. . iy . . . e 4
statistic, with 47 obs2rvations, is imoossible +o calculabn
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TABLE 33
ESTIMATES OF EQUATION (5), GENERAL TIMING EFFECT
IN THE LAG STRUCTURE, TOTAL MANUFACTURING AND
TEXTILES

(Policy off values in the relative prices terms)

Total Manufacturing Textiles
C C
M(14)Ot,M(l4)(g)t M(ll)Ot,M(ll)(g)t
bs d 80061.90 108225.40
© (2.61) (3.70)
a; 0.47 656.53
(2.63) (1.89)
a, -0.36 ~600.78
(2.71) (2.31)
a ~273.20 -110.97
3 (4.19) (2.99)
a, 192,41 84.20
(3.70) (2.50)
(1-b) 0.30 0.03
(2.01) (0.19)
ag ~-0.0002 -0.15
(2.87) (1.12)
a, 0.0002 0.19
(2.87) (1.67)
ag 0.20 0.02
(3.59) (0.70)
ag -0.15 -0.01
(3.22) (0.42)
®? .88 .72
SEE 8576.53 12494,.73

Sample period: Ql 1960 - Q, 1975. Because of the use of lags

there are only 48 observations on the dependent variable.
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No indication can be given therefore of the extent of
autocorrelation in the estimation. Also shown in Table 33
is the best fit obtainable with the textiles data. The t
scores on the interactive terms Pt-i ot-i and Pt-i(g)t-i are
too low to permit simulations with the textiles data.

To simulate for this effect P is assumed to be
zero, implying an absence of incentive policies. Changes in
calculated values for total imports of machinery and
equipment are shown in Figures 11, 12, 13 and 14. For the
Canadian Ownership policy (Figure 11) the pattern of
investment changes induced by the policy is similar to
that shown in Figure 4 (where incentive policies enter the
rental cost term directly) but the scale of the impact is
considerably larger. At the peak level 40.4 'per cent of
machinery and equipment imports are shown to be due to the
influence of the policy. Although the proportion of
Class 19 acquisitions to total machinery and equipment
expenditures reached 47.3 per cent in 1965 (Table 7), it
would seem very unlikely that such a proportion was the
result of the policy.

A similar outcome is observed in Figure 12 with
the Deferred Allowances policy. The pattern of changes in
imports is very similar to that shown in Figure 5, but
the scale is approximately double that in Figure 5.

Simulation of the 1970 and 1972 policies (Figures

13 and 14) produced effects in the early part of the policy

i
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period that are comparable in scale with the amounts shown
in Figures 6 and 7. Subsequently, however, very large
negative amounts appear, implying reductions in machinery
and equipment imports of up to 22 per cent during the
policy period. The complete ranges of negative amounts are
not shown in Figures 13 and 14 both because of their
scale and their implausibility.

Thus despite the good statistical fit for equation
(5) when the general timing effect is included in the lag
structure, the policy simulations yield results that are
generally counter intuitive. The one exception is the
result from the deferred allowances policy where
the scale of the policy impact is more in accord with a priori
expectations. These results may be partly the outcome of
the fact that once again the effect of the distributed lag
system is to carry over the impact of incentive policies
from the incentive period into non-policy periods. Such
a procedure may be appropriate in the case of the cash
flow simulation reported earlier because the cash flow
effect is not constrained by policy termination dates. In
situations where an effect is required to be constrained to
a policy veriod, inclusion of this effect in a distributed
lag will lead to misleading results.

(c) The Termination Date Timing Effect

The values of the termination date timing effect,

calculated according to the formula given in Chapter III, are
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shown in Figure 15. To test for the impact of this effect
on lag structures these values are used in equation (5) so
that
2 Almon variables in Rt-i ot—i

= ; c
Dl' D, = Almon variables on Rt-i(§)t-i

Cl' C

Regression on equation (5) with these values, and
using both the total manufacturing and textiles industries
data, failed to produce estimates with all coefficients
significant. The best estimates are shown in Table 34,

There are two reasons why an effect that concentrates
on specific points in time may not appear significant in
aggregate data. First,the data are quarterly and, although
the termination dates for many policies are actually at the
end of quarters, the effect may be obscured by movements
in other months in the final quarters. Second, the time
frame for the data is the period in which machinery and
equipment are imported. 1If, however, the data were collected
on the basis of the period of acquisition for tax purposes
then this termination date effect may appear sianificant.
Until that time the intuitive appeal of the termination

date effect will remain untested.
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TABLFE 34
ESTIMATES OF LOUATION (5), TERMINATION DATE
TIMING EFFECT IN THE LAG STRUCTURE, TOTAL
MANUFACTURING AMD TEXTILFES

(Policy off values in the relative prices terms)

Total Manufacturina Textiles
oo . I C r S
M(lo)Ot,Il(lg)({;)t M(lS)Ot,t.(lS)(w)t
64626,41 92917.04
(1.79) (2.21)
0.24 625,81
(1.18) (1.93)
-0.15 -434,17
(1.02) (2.07)
-118.97 -131.20
(2.44) (2.25)
76.64 102.66
(2.03) (2.10)
0.32 0.07
(1.86) (0.45)
0.0006 0.90
(2.9) {(1.69)
0.0004 -0.40
(2.22) (1.04)
0.11 0.13
(0.61) (0.85)
-0.06 ~0.09
(0.43) (0.75)
.96 .69
9107.20 12999.49

Sample period: Q

1 1960 - Q4 1975. Because of the use of lags

there are only 48 observations on the dependent variable.



219

FOOTNOTES TO CHAPTER VIT

1. The t scores on the terms in the interpolated lag
distribution are the results from tests on the coefficients

byo, byl, by,, ...

The parameter b has its own significance test as
(1-b), the coefficient on the lagged dependent variable,
but separate t scores on the Y5 elements of the lag
distribution are not easily obtainable. 1In any event the
estimates of b tend to be biased in the absence of autocorrelation
in the disturbance terms, and biased and inconsistent with auto-
correlation. 1In this situation the separate estimates of Yy
and tests for their significance were not calculated.

2. The formula used for the calculation of the h statistic

n
h = r/il-n¢ l.

is

where

r = first order autocorrelation coefficient

n = number of observations

O(bl) = estimated variance, on the coefficient of

the lagged defendent variable

The h test is a large sample test (n > 30) and breaks
down if n 3 (by) > 1.
3. The results of this survey were published as Budget
Papar C associated with :the Budget of May 25, 1976.

4. See Footnote 2.



CHAPTER VIII
SUMMARY AND CONCLUSIONS

VIII.1 RESULTS FROM THIS STUDY

The objective of this study was to make an assess-
ment of the impact of investment incentive tax policies on
investment expenditures in the manufacturing sector in
Canada. The first step in this assessment required two
separate pieces of analysis: a review of the theory on
investment behaviour to establish how incentive policies
in general may be expected to influence investment expendi-
tures and an analysis of the policies themselves to examine
the extent to which their design allows them to play the
role predicted by the theory. The following conclusions

arose out of this preliminary analysis:

l. Investment theory is a highly controversial area within
the body of economic theory and the role of investment
incentives is uncertain. Three possibilities exist by
which incentive policies may influence investment behaviour:
(a) the factor substitution effect (b) the cash flow
effect . and (c) an accelerator effect.

2. The accelerator effect is not, however, a unique product
of investment incentive policies, but is present in any
government policy that creates or expands a budget deficit.
The justification for investment incentive policies as such
must rest on their ability to have a first round direct

impact on investment expenditures.

~
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3. Models based on Jorgenson's re-formulation of neo-
classical capital theory allow considerable scope for
investment incentive policies to influence investment
behaviour through the substitution effect, but they also
contain special assumptions and theoretical inconsistencies
that limit their ability to reflect the influence of
investment incentive policies.

4. The use of investment incentive policies as short-term
stabilization policies in Canada tends to limit the scope
for the operation of any factor substitution effect in
incentive policies. Furthermore, failure to recognise

the constraints imposed by this short term character will
lead to estimation problems and errors in the interpretation
of empirical results.

5. This short term character of Canadian policies aives
rise to additional effects on investment behaviour not
normally considered in the literature. The general timing
effect and the termination date timing effect are suggested
ways in which investment expenditures are influenced by
short-term incentive policies.

As a result of these considerations the model used
by Coen to assess the impact of incentive policies in the
United States was adopted as the framework within which to
test empirically for the impact of Canadian policies.

The advantages of the Coen model are that (a) the model

has the ability to include effects, other than the substitution
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effect, that arise out of incentive policies, and (b)
capital stock data are not required in empirical work with
the model.

The major conclusions from the empirical analysis
are as follows:
1. There is evidence that the influence of incentive
policies on investment behaviour is derived from several
different sources. 1In addition to the factor substitution
effect, both the cash flow and general timing effects also
appear to have an impact on investment expenditures.
2. Less clear, however, is the size of the change in
investment expenditures as a consequence of these different
effects. With the substitution effect rather heroic
assumptions are necessary for estimates of the change in
investment expenditures to reach a level roughly equal to
revenue losses involved in the policy. Simulation for the
cash flow effect is hampered by insufficient information on
the impact of incentive policies on aggregate cash flow.
With the general timing effect the scale and direction of
the impact are substantially different from a priori
expectations.
3. The basic problem with the models used to assess impact
is that two of the policy effects, the change in relative
factor prices and the general timing effect, are not
constrained to operate only within the policy period.

Instead, because these effects work within distributed lag

-
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structures, their influence is carried beyond the policy
period. More realistic measures of the impact of incentive
policies will require the development of alternative

models that enable policy effects to be constrained in
time.

4. Problems with data availability, and the assumptions
that these problems make necessary, mean that the empirical
results must be treated only as indicative rather than
definitive.

The above conclusions are based only on an analysis
of incentive policies in the manufacturing sector. AaAn
important question not considered here is the extent to
which the incentive policy only re-allocates investment from
non-favoured to favoured sectors and does not lead to any
overall increase in aggregate investment expenditures. To
the extent that incentive policies simply re-allocate
investment expenditures then they must be seen as a costly
and distortionary approach to stabilization policy. Thus,
despite the fact that it has been possible to demonstrate
an impact on investment in a favoured sector as a result of
incentive policies, the confirmation of their efficacy
as stabilization policies must rest on a demonstratioh
that they induce an increase in aggregate investment. Such
a demonstration is yet to be made.

Despite the inevitable problems associated with any

empirical work, it is hoped that this study will provide

L
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guidance to policy-makers and other researchers on matters
of theory and methodology with respect to investment
incentive policies. The unique contribution made here has
been to highlight the important role of timing in the
design of, and reaction to, Canadian investment incentive

policies. Many other features remain to be explored.
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VIII.2 FURTHER RESEARCH

From the discussion in the previous section there
are two problems with high priority in any further
research in this area. First, to construct models of
investment behaviour in which the various time constrained
effects in incentive policies operate only within the policy
period and do not enter distributed lag functions. Second,
to test the extent to which incentive policies directed at
one sector of the economy re-allocate a given amount of
investment expenditures between sectors, or actually lead
to an increase in overall expenditures.

A further priority in the design of future models
of investment behaviour should be to eliminate any lagged
dependent variables from the reduced form of the investment
function. 1In this way the problem of identifying the
existence of autocorrelation will be simplified. 3iIn
addition, the role of incentive policies in influencing
replacement expenditures should be explicitly included in
the formulation of the investment function.

Improvements in the specification of investment
models must also be matched by improvements in the quality
of data. If imports of machinery and equipment and shipments
of machinery and equipment from Canadian machinery industries
were classified according to their industry of destination
then a very good quarterly or even monthly disaggregated

machinery and equipment investment series could be construcced.

e
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A good investment series is not sufficient, however, in
situations where incentive policies are applicable only to

a special set of machinery and equipment expenditures, for
example those that fall within a particular capital cost
allowance class. Further work is necessary to relate the tax
definition of investment expenditures eligible for the
benefits of an incentive policy to actual expenditures.

The above points, however, relate only to investment
incentive policies. Further research is required on the
whole class of policies that involve the use of financial
penalties and rewards to bring private actions into line
with social objectives. Governments have other policy
instruments such as statutory regulation and direct
expenditures to achieve the same objectives and their choice
should be guided by a knowledge of the benefits and costs

associated with each instrument.
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KEY TO SYMBOLS
Maximum allowable rate for capital cost
allowances
Speed of adjustment coefficient

Positive termination date timing effect in
period t

Rental cost of capital

Negative termination date timing effect in
period t

Annual capital cost allowance in period i

Annual capital cost allowance in period i
after the deduction of the tax credit

Increase in capital cost allowances in period i
Time period of capital cost deductions

Cash flow in period i

Cash flow in period i with an incentive policy
Net investment in period t

Gross investment in period t

Rate of investment tax credit

Actual capital stock in period t

Desired capital stock in period t

Actual labour in input

Polynomial distributed lag operator

New orders for industry output

Price of output

Output
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Market price of capital goods

Rate of interest (discount)

Net receipts in period i

Increases in taxes in period i
Proportional tax rate

Wage rate

Present value of capital cost allowances

Elasticity of output with respect to capital
input

Elasticity of output with respect to labour
input

Rate of depreciation
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APPENDIX A

CONTENTS AND RATES FOR CERTAIN
CAPITAL COST ALLOWANCE CLASSES

Class 3 Brick, stone or cement buildings, including
(5 per cent D.B.) component parts, breakwaters, docks,
trestles, windmills and wharves.

Class 6 Frame, log, stucco on frame, galvanized

(10 per cent, D.B.) or corrugated iron buildings including
component parts, wooden breakwaters,
fences, greenhouses, o0il and water
storage tanks, railway tank cars, wooden
wharves and aeroplane hangers.

Class 8 Machinery and equipment not specified in

(20 per cent, D.B.) other classes. The greater part of
machinery and equipment acquisitions are
in this class when not included in
incentive classes (Classes 19, 21, 29).

Class 9 Electrical generating and radio

(25 per cent, D.B.) equipment.

Class 10 Automotive equipment and mining and

(30 per cent, D.B.) logging structures and machinery and
equipment.

Class 11 Advertising signs used to earn rental

(35 per cent, D.B.) income.

Class 16 Aircraft, including fittings and parts.
(40 per cent, D.B.) (Rate reduced to 25 per cent, Budget
of May 25, 1976).

Class 19 Machinery and equipment which would
(50 per cent, S.L.) normally be in Class 8, but are eligible
for the Canadian ownership allowances.

Class 20 Buildings that would otherwise be in

(20 per cent, S.L.) Class 3 or 6, but were constructed in a
designated region under the terms of the
Area Developnient Incentives Act.

Class 21 Machinery and equipment that would other-

(50 per cent, S.L.) wise be in Class 8, but were purchased
for use in a designated region under the
terms of the Area Development Incentives
Act.
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Class 29 Machinery and equipment which would
(50 per cent, S.L.) normally be in Class 8 but are eligible
for the 1972 accelerated allowances

D.B. - Dindnishing balance system
S.L. - Straight line system
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APPENDIX B

VALUE OF THE RENTAL COST TERM UNDER DIFFERENT
ASSUMPTIONS ON THE TREATMENT OF
REPLACEMENT INVESTMENT

In Chapter III the rental cost expression

c = g{r+s) (1-uz) (1)
1-u

is developed with the assumption that the present value of
capital cost allowances on an initial outlay is identical
with the present value of capital cost allowances on
replacement expenditures. This may be illustrated by

rearranging (1) to give

c = g(l-uz) + g8 (l-uz) (2)
r 1-u r 1-u

This expression states that the present value of a
stream of annual rental cost amounts is equal to the
after-taxcost g(l-uz) on an initial outlay with a market

(I-u) ‘
cost of g, plus the present value of the after-tax cost
g6 (1-uz) of a stream of annual replacement expenditures
(I-u)
with a market cost of g§.

In the context of both temporary changes in tax
policies, as is the case with Canadian policies, and
heterogenous capital goods that are not subject to pro-

portional replacement, some modifications can be made to these

rental cost expressions.
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First, in situations where reblacement is
considered in the sense of the replacement of whole assets
at future periods, and usually embodying different tech-
nology, it may be that the notion of proportional replace-
ment does not enter the rental cost for the firm. Obsoles-
cence at rate § may still be feasible, but the obsolescence
will not be compensated for in the original asset, but
rather in the purchase of new assets. In this situation
the rental price expression becomes

c = q{r(l-uz)+s§} (3)
(1-u)

This follows by making géz = o in equation (16) in
Chapter III.2. i
The percentage change in the cost of capital defined
in this way as a result of a change in the present value
of capital cost allowances is given by

ru(zl—zo) (4)
r(l—uzo$+6

Alternatively, the situation may occur where an
investment incentive policy is in force for only a short
duration, and replacement is assumed to be proportional
in the original asset. Thus while the initial outlay
qualifies for the investment incentive, for exémple an

increase in the present value of capital cost allowances
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from z, to z,, the subsequent replacement at rate ¢ may
only attract capital cost allowances with a present value
of Z - In this situation equation (16) has on the right-
hand side

qz; + a8z,
r
so that
Cl = g_{r(l—uzl)+6(1—uzo)} (5)

l-u
and the percentage reduction in the cost of capital as a
result of the increase in the present value from z to zq
is given by
ru(z,-z,) (6)
(r+6$Zl—uzo)

If, as was the case with the 1972 accelerated
capital cost allowances policy, a temporary policy is made
permanent, then zo = 2z and the expression reverts to the
original form.

A further possibility is that replacement expen-
ditures could be treated by the tax authorities as current
rather than depreciable expenditures. Interpretation
Bulletin IT-128 from the Department of National Revenue
states that

"Where an expenditure made in respect of a property

serves only to restore it to its original condition,

that fact is one indication that the expenditure is
of a current nature."
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If replacement expenditures are treated as current

expenses then the right-hand side of (16) is

qz1 + qs
r

so that

c = g{r(l-uz)+s({l-u)} (7)
1-u

Similar considerations apply in the situation where
a tax credit or grant is introduced for only a short
period of time so that replacement does not receive the
benefits of the tax credit. If the tax credit is the only
incentive policy in operation then‘

c = g{r(l-k)4s (1l-uz)} (8)
(1-u)

assuming, once again, that the amount of the tax credit
is deductible from undepreciated capital costs.

These alternative expressions for the rental cost
term under different replacement assumptions suggest that
the value of the rental cost term should be subject to
more careful analysis depending upon the policy design
and the institutional background. Nevertheless, for this
present study the original formulation is retained, largely
because it accurately reflects the percentage change in the

cost of a single asset as a result of an incentive policy.
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APPENDIX C

DERIVATION OF THE MACHINERY AND EQUIPMENT
SERIES AND OTHER DATA SOURCES

Quarterly data on investment expenditures by industry
group in Canada are unavailable. The quarterly national
accounts provide estimates of gross capital formation, but
these data are too aggregative for use in a study confined
to the manufacturing sector. To construct these quarterly
national accounts data, Statistics Canada makes use of
monthly data on imports and exports of machinery and equip-
ment, and shipments from Canadian machinery industries.
The domestic machinery industry supplies only around 40
per cent of total machinery and equipment, giving the
dominant role in supplying these capital goods to imports.
Furthermore there appears to be a degree of product
rationalization on a continental basis, with Canadian
producers concentrating on supplying machinery to agriculture
and other natural resource based primary industries, as
well as materials handling equipment and office and store
machinery.

In the light of these factors it was decided that
a useful proxy for quarterly total machinery and equipment
expenditures in the manufacturing sector could be obtained
from the monthly imports data. One further problem

remained, however, in that the import data are classified
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in a descriptive way that does not always indicate the

particular industry group that will be using the machinery.

Thus in the Summary of Imborts (sC 65-005) and the Summary

of External Trade (SC 65-001), the sources for these data,

imports of machinery and equipment are classified as

follows:

e 4 w ® @ e e

O 00 ~I OV it () DN

lfd
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- o - *

st it
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14.
15.
16.
17.
18.
19.
20

21,
22.
23.
24,
25.
26.
27.
28,
29,
30,
31.
32,
33.
34,

Engines and turbines, diesel, general purpose
Engines and turbines, general purpose nes
Electric generators and motors

Bearings

Other mechanical power transmission equipment
Compressors, blowers and vacuum pumps

Pumps, except oil well pumps

Packaging machinery

Other general purpose industrial machinery
Conveyors and conveying systems

Elevators and escalators

Industrial trucks, tractors, trailers, stockers
Hoisting machinery

Other materials handling equipment

Drilling machinery and drill bits

Power shovels

Bulldozing and similar equipment

Front end loaders

Other excavating machinery

Mining, 0il and gas machinery

Construction and maintenance machinery
Machine tools, metalworking

Welding apparatus and equipment

Rolling mill machinery

Other metalworking machinery

Pulp and paper industries machinery

Printing presses

Other printing machinery and equipment
Spinning, weaving and knitting machinery
Other textile industries machinery

Food, beverages and tobacco industries machinery
Plastics and chemical industry machinery
Other special industry machinery

Soil preparation, seeding and fertilizing machinery



35.
36.
37.
38.
39.
40.
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Cambine reaper - threshers

Other haying and harvesting machinery
Other agricultural machinery and equipment
Wheel tractors, nes

Track-laying tractors and used tractors
Tractor engines and tractor parts.

Each of these categories contains specific contents

classified according to the Canadian Import Commodity Clas-

sification (SC 12-525). Examination of this commodity

classification resulted in the selection of the following

categories as those which consisted wholly or predominantly

of machinery imported by the manufacturing sector, and

which are therefore susceptible to influence by the invest-

ment incentive policies under review in this study.

8.

9.
22.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Packaging machinery

Other general purpose industrial machinery
Machine tools, metal working

Rolling mill machinery

Other metalworking machinery

Pulp and paper industries machinery
Printing presses

Other printing machinery and equipment.
Spinning, weaving and knitting machinery
Other textile industries machinery

Food, beverages and tobacco industries machinery
Plastics and chemical industry machinery
Other special industry machinery

While categories 34-40 are clearly agricultural

machinery, and 15-21 are for the resource or construction

industries, categories 1-7, 10-14 and 23 were not suffi-

ciently industry specific in their description to enable

them to be allocated to particular industries. From their

description they are probably distributed over all industries.

~
g
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Figure C.l1 shows the relationship between the total
annual machinery and equipment expenditures in the manufac-
turing sector as reported by Statistics Canada in Public

and Private Investment in Canada (61-206) and the annual

total for the proxy import series. On an annual basis

the imports series appear to be much smoother than the
total series. Figure C.2, however, sets out the quarterly
totals for the imports series. These indicate a much
larger degree of quarter-to-quarter variation, and reflect
quite well the changes indicated in the annual amounts

of total machinery and equipment expenditures.

As mentioned in ChapterI both the imports data and
the annual survey data can only be considered as approxi-
mations to the actual amounts of machinery and equipment
expenditures that are subject to the investment incentive
policies. This is, of course, because the tax definition
of eligible assets does not correspond with normal
industrial classifications. On this basis the measurement
errors involved in the use of the import series are probably
no greater than would be the case if annual data were used.

In the case of items 29 and 30, textile industry
machinery and equipment, the annual sum of the amounts

was found to be very close to the annual survey amounts shown
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for the textiles industry (see Figure C.3). This suggests
that almost all of this industry's machinery and equipment
is imported. 1In this situation it was decided to use the
textile industry imports data along with the total imports
series in the estimation of investment functions.

As to other data sources, new orders and shipments
from the total manufacturing sector and the textiles industry

were obtained from Inventories, Shipments and Orders in

Manufacturing Industries (SC 31-001). These data are

available on a monthly basis, and were aggregated into
quarters. As deflators for the orders and shipments variables

industry selling price indexes were taken from Prices and

Price Indexes (SC 62-002).

To deflate the imports and cash flow variables
unpublished price indexes for machinery and equipment by
industry were obtained from Statistics Canada. These indexes
are based on manufacturers' selling prices and then
corrected for import duties, exchange rate changes, and
federal sales tax. All indexes were rebased to 13960 = 100.

Average hourly earnings of hourly-rated wage
earners was used as the wage variable. Hourly-rated emplovees
generally represent the substitutable part of the production

process. The data were obtained from Employment Earnings

and Hours (SC 72f002).
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The cash flow variable is derived from Statistics
Canada's concept of base profit. Base profit is defined as
the net income of a corporation before income taxes, extra-
ordinary items, and depletion and depreciation deductions.
Base profit includes both the provision for current taxes
and amounts allocated as deferred taxes based on the
difference between book depreciation methods and tax capital
cost allowances. The cash flow variable actually used in the
empirical work is base profit less current taxes. To
simulate the impact of incentives on cash flow a proportion
of the deferred taxes amount was subtracted from cash flow
variable. The Statistics Canada data are derived from a
quarterly survey of financial statements and reported in

Industrial Corporations (SC 61-003).

Details of capital cost allowances claimed by asset

class are taken from Corporation Taxation Statistics

(sC 61-208) as were amounts for corporation taxable incomes
and taxes payable. Statutory tax rates are detailed in

Principal Taxes in Canada (SC 68-201)

The value for 6§, the exponential rate of economic
depreciation is assumed to have an annual value of .1471.
This is the rate used by Hall and Jorgenson (1967) and is
derived from the prcduct of 2.5 times the inverse of the
effective lifetime of machinery and equipment. Finally, the
interest rate before tax is the 10 industrials bond yield from

McLeod, Young and Weir.
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The data series used as' a basis for the empirical
work reported in this study are given in the following
tables. These data were seasonally adjusted, where necessary,
with the X~11 program, and deflated by the appropriate
price index. Table C.l gives the basic time series data for
total manufacturing, C.2 for textiles and Table C.3 gives
series common to both industries. The period covered by the
data is from the first quarter of 1960 to the fourth quarter
of 1975, but the cash flow and imports series begin at
later dates. A key to the symbols at the head of each
column is given below.

I(t) = Imports of machinery and equipment by the

industry ($ 000's)

0(t) = New orders placed with the industry ($M)

F(t) = Cash flow in the industry ($M)

w(t) = Wages ($ per hour)

C(t)oN = Rental cost series including incentive policy

effects ($ per $100 of outlay on machinery and

equipment)

C(t)OFF = Rental cost series excluding incentive policy
effects ($ per $100 of outlay on machinery and
equipment)

INDEX 1 = Machinery and equipment price index

INDEX 2 = Industry selling price index

TIME = Termination date timing effect

TAX = Top statutory tax rate
RATE ,
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TABLE C.1
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OTHER TIME SERIES

TABLE C.3
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