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RESUME

Le but du présent document est de calculer les taux réels
marginaux de 1'impdt pay®& par |'industrie pEtrolie@re albertaine
durant la p&riode de 1965 3 1Y84. A cette fin, les expressions du
colit du capital pour l'utilisateur sont dé&rivées du mod&le
théorique d'une entreprise maximisant les b&néfices. Les
fonctions de production utilis&es sont particuli@res au secteur
pétrolier et sont diffé&rentes pour les quatres stades de la
production : la prospection, la mise e¢n valeur, l'extraction et
les &l&ments d'actifs non renouvelables.

Nos résultats indiquent que les impSts sur le revenu des
soci&t&s ont subventionn&, & la marge, l'investissement dans
1'industrie pé&trolieére 8 chacun des quatre stades de production.
Méme en tenant compte, dans les calculs, des redevances vers&es 3
la Couronne, les taux r&els marginaux de 1'impdt sur les soci&té&s
demeurent trés faibles. Par contre, 1'impdt sur le revenu des
particuliers pré&levé sur le revenu du capital investi dans le
secteur pé&trolier a presque &gal&, en valeur absolue, les
subventions aux soci&té&s. Une fois combings, les taux d'impdt
marginaux des sociétés et des particuliers sont donc presque
nuls.
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SUMMARY

The purpose of this paper is to calculate marginal effective tax
rates for the Alberta oil industry for the period 1965-84. 1In
order to do so, expressions for the user cost of capital are
derived trom a theoretical model of a profit maximizing tirm. The
preduction Ffurnctions uwsed are spediflia fo the &1l &ector and ate
different for the four production stages: exploration,
development, extraction, and depletable assets.

Our results show that the corporate income taxes have
subsidized, at the margin, investment in the oil industry at all
four stages of production., Even when royalties paid to the Crown
are included in the calculations, marginal effective corporate tax
rates stay very low. The personal income tax, on the other hand,
has taxed 1ncome from capital invested in the oil sector nearly
offsetting corporate subsidies. The combined corporate and
personal maryinal tax rates are therefore close to zero.
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INTRODUCTION

Energy policy has occupled a preponderant place in Canada since
1973 because the two o0il price shocks ot 1973 and 1979 have given

rise to large economic rents. Rents that governments tried to tax

away .

Over the period 1973-86, both levels of government, with
competing claims on natural resource revenues, have introduced a
vast array of taxes and fiscal incentives, the combined effect of
which is unknown. In 1986, the dramatic decrease in oil prices

have prompted governments to phase-out taxes in order to prevent

exploration and development activity to stop.

Several studies have attempted to estimate the overall fiscal
burden facing firms. Some of these studies focused on average tax
rates while others computed marginal tax rates (Boadway, Bruce and
Mintz (1984), Department of Finance (1985), baly et al (TSB5Y) s
However, few of these studies have looked specifically at the
non-renewable resource sector (with the exception of Gaudet and

Lasserre, 1984).




Boadway, Bruce, McKenzie and Mintz (1986) partially fill this
gap by looking at the taxation of the mining sector in Quebec and
Ontario. This paper differs from theirs in two respects. First,
the model we use is specific to the oil industry and
differentiates between activity carried at the exploration,
development and extraction stages. Second, we work in a
time~series framework and thus have modeled all the tax changes

the oil industry has been subject to over the last twenty years.

Calculations of marginal etfective tax rate are useful for three
reasons. First, they show policy-makers the existing biases built
into the tax system. Second, they provide us with more accurate
proxies for the fiscal burden on capital within the framework of
general equilibrium analyses wherein marginal distortions are
important. Third, they give us values for the user costs of
capital that can be used in econometric analysis of investment
demand equations.l We will be concentrating on the first

application in this paper.

This study presents marginal effective tax rates both at the
corporate and personal levels. Such calculations not only show

the cumulative effects of all the provisions of the tax system,

they also point in the direction of possible incentives to
misallocate resources. It includes the corporate tax for the

period 1965-84, the property tax tor the subperiod 1972-81,




and sales tax for 198l1. At the household level, only taxes

falling on capital income are included.

The results indicate that the fiscal treatment of the oil
industry -- including corporation income taxes and royalties --
resulted in very low, or even negative, marginal effective tax
rates. When the taxes at the personal level were added, marginal
effective tax rates were higher, yet close to zero. However, for
firms not eligible to the Alberta Royalty Tax Credit anymore,
corporate and personal marginal effective tax rates were positive.
This implies that new investment was effectively taxed when
undertaken by such firms. The tax system thus embodied a bias

towards investment undertaken by smaller firms.

The paper is organized as follows. Prior to the presentation of
the main empirical results in Chapter Four, the general
methodology of cost of capital for the resource sector and its
adaptation to the fiscal content of the Alberta o0il industry are
displayed in Chapter One and Two respectively. A description of
the fiscal context is in Chapter Three. Derivation of the model
and results pertaining to special cases are found in the

Appendices.




Note

1 bEmpirical anulysis ot lnvestment has Locused mainly on average
etfective tax rates as determinants ol 1nvestment. Chirinko
(1985) provides a good survey of the existing literature on
taxation anda investment.
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1 METHODOLOGY

Consider, first, a world without taxes. Figure 1-1 shows a
capital market equilibrium determined by the intersection of a
supply of funds schedule (So), relating savings to various
rates~-of-return, and a demand for funds schedule (IO), relating

levels of investment to various rates-of-return to capital.

Let us now introduce taxes. Both the demand and the supply of
funds shift to the left by amounts determined by the relative
share of taxes on capital borne by firms and households. The new

schedules, St and It’
t

r- and It* = St*. However, since the nominal return to savings 1is
t

taxed at the personal level, savers receive less than r~. They

determine a new equilibrium characterized by

earn rt minus personal taxes paid or B Firms, on the other
hand, have to pay the real cost of finance rt plus corporate taxes

or rg.l

The difference between r9 and r? {s defined as the total
marginal tax rate and is composed of the corporate tax rate,
g t = n
r° - r , and the personal tax rate, r - r . In other words,

r9 represents the before-tax real rate-of-return a firm has to get

in order to undertake the marginal investment. The after-tax real
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rate-ot-return a saver has to recelve 1n order to provide tunds

. . . ; n 2 . :
tor the maryinal 1nvestment 1s r . The calculation ot maryinal

. . t n
elfective tax rates requires values for rg, B a and Ee e

] . n
A. After-Tax keal Rate-ot-Return to savinygs (r )

The expression for the after-tax real rate of return to savings
comes from observing market rates of return and deducting from
them the appropriate taxes facinyg households. Assuming households
acquire debt and equity from firms in the same proportion as each

) g ; ' 5
firm finances its investments, we yget :

(1-8) {a p (l-c) + (l-a) l(p-m) (1-0) + =n (1l-c)]} - = (1)
where:

B & pobpertien of financing délie BY debt.,

i : nominal interest rate on debt,

m : marginal effective personal tax rate on interest income,
a : proportion of equity financed by retained earnings,

@ & memimal Fate of retuEi oh E§ulEYy

c : maryinal effective personal tax rate on accrued capital

gains,



n : expected intlation rate,

® : marginal effective personal tax rate on dividend income.

Savers can provide financing through either debt or equity. The
proportion of debt financing 1is 8, the nominal interest rate is 1i,
and the tax rate on interest income 1s m, thereiore savers receive
a real atter=-tax return ot Bi (l-m) - =n. The proportion ot
financing done throuyh equity is (1-8), which is subdividea into
retalned earninygs and new 1lssues with proportions ot a and (1l-a),
respectively. A nominal capital gain, p, (per dollar of retained
earnings) accrues to savers. The real atter-tax return on
retained earnings is therefore p (l-c) - =. On new share issues,
there is a dividend stream equal to the real rate of return on
equity, (p-=m), taxed at the dividend tax rate, 0, plus a capital
gain due to an inflation-induced increase in share price taxed at
the capital gain tax rate ¢. The real after-tax rate of return on
equlty tinanced by new share issues is [(p-m) (1-6) + = (1l-c)] -
e

B. Lkeal Cost of Finance (rt) and Betore-Tax Real
Rate-of-Return to Capital (r?)

The befowe=tax weal rate—of-=Fetuin to Gapitai (rg) is more
difficult to measure. To observe it directly would require one to
identify the maryinal investment project and measure its rate of
return which 1s 1impossible to do. Instead, we derive from a

theoretical model of a profit-maximizing firm an expression for




the maryinal product of capital (the so-called user cost of
capital) which is then converted into a rate-of-return

expression.

. . : 4
Using the neoclassical investment model developed by Jorygenson ,

ome ean derive an expresstom EOwW bbe user cost of capital:5
B, S Edust 5 (2)
where:

F_: maryinal value product ot a given input used to undertake an

investment project,

o

ecost (inecluding taxes) of the capital used in Chal. Jrodsal

8 : economic depreciation ot the capital used 1n that project.

kEquation (2) shows that tor the maryinal investment project, the

marginal revenue product of an Input eguals its cOSEs

The theoretical model used to derive expressions for FK for the
oil industry in Alberta is different from the models used in the
existing literature on tax rates in the manufacturing sector
(Boadway, Bruce, and Mintz (1984)) but is similar to the one used
for the mining sector by Boadway, Bruce, McKenzie, and Mintz

(1986). Chapter 2 presents the model.



Notes

1 Boadway, Bruce, and Mintz (1984) provide a more general
exposition of the methodology by allowing the real cost of
finance determined by the demand and supply of fund schedules
to differ from an exoyenously yiven market cost of finance (the
open-economy assumption). This is not done here in order to
simplify the presentation.

2 Im Daly, Jung, @ercier, and Schweiltzer's methodology (1985), Y
is labeled p, r- is labeled x, and rMis labeled s.

3 This expression 1s the same as the one used in Boadway, Bruce,
and Mintz (1984).

4 For an exposition of the neoclassical 1nvestment model see, for
example, Ott, outt, ana Yoo (1975), Chapter 5.

8% B, L8 redlly pfk/q where tk 1s the margyinal physical product ot
capital. 17The price ot capltal, y, 1s constant and set equal to
¥
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McKenzie and Mintz (1986)

THE MODEL

The model used 1s similar to the one used by Boadway, Bruce,

for the mininy sector, but it

distinguishes between the development and exploration stages.

l.

s

3.

Exploration stage:

Depletable assets:

Development stage:

The firm uses current inputs, L, to
locate oil fields. Cukrent INPuUEs
are used to produce a flow of
discoveries, adding to the stock of

discoveries.

Once the tfield 1s localized, the
decision whether to develop has to
be taken. Two tactors have to be
considered when makinyg such a
decision: the cost of finance and
the expected rate of chanye ot the
price of the resource. These two
components form the opportunity cost
of holding the resource in the

ground.

The firm uses a stage-specific type
of capital steck, Kd’ to develop

previously discovered oil fields.



4. Extraction stage: The firm uses a stage-specific
capital stock, KO, to extract oil
from the previously developed oil

fields.

The firm's cash flow is income from selling crude (pQ) plus the

change in outstanding debt (B) minus the following expenses:

a. exploration costs: wL where w is the wage rate of the labour

inputs, L, used.

b. gross investment undertaken at the development stage:

Kd € 5d Kd where Kd 1s the change in capital stock, éd is the

depreciation rate attached to stage-specific capital, and Kd

is undepreciated capital for tax purposes.

C. gross investment undertaken at the extraction stage:

KO =t 6OKO.

d. federal and provincial taxes: TF and Tp.

e. 1interest payments on debt outstanding: 1iB where i is the

nominal rate of interest.




The goal of the firm is then to maximize the present value of
dividends paid to its shareholders after taxes. It is assumed
that the firm distributes its cash-flow as dividends to its

shareholders.

(2)

Expression (3) when compounded over time and combined with the
assumption of capital market equilibrium allows us to derive an

expression for the real cost of finance (rt) which is also the

discount rate used by the firm to determine its present value.
is also assumed that the debt-equity ratio of the firm is

exogenous and equal to the industry's average.l This enables us

to express the change in debt and interest payments as a

proportion of the present value of the firm.

We assume throughout this study that firms are in a taxable
position, meaning that they can take full advantage of the tax

credits and exemptions to which they are entitled.2

The discount rate is:3




e {[p + (1-9) ll—UF (l-y) - up (1-y)] ip}
[(T-c) + (1-8) B]

(4)

where:
UF : federal corporate tax rate,
Up : provincial corporate tax rate,

y ¢ depletion allowance.

Since (l-c) + (1-6)B is exogenous, the firm's problem can be
conceptualized as maximizing the present value of the stream of
its cash flow discounted at the rate rt—n (or equivalently,
maximizing the value of the dividends paid to shareholders)
subject to four constraints. First, the amount of oil fields
developed, over the firm's lifetime, does not exceed the amount of
fields explored. Second, the amount of oil fields extracted, over
the firm's lifetime, does not exceed the amount of fields
developed. Third, gross investment (net of subsidies) at the
development stage does not exceed the firm's book value at that
stage. Fourth, gross investment (net of subsidies) at the
exploration stage does not exceed the firm's book value at that
stage. The first order conditions of this maximization problem
provide us with expressions for the before-tax rates-of-return to

capital for each production stage considered. They are:




- 15 -

= At tlie eplofakion stage:

[1-Ug(1-y) = PIP = U (1-y)] w

I
r7 = = &)

The cost to ke firm o6f a margitial unit of input at &he
exploration stage is reduced by the depletion allowance (y). This
expression is further reduced by Petroleum Incentive Payments

received (PIP) and increased by taxes levied on profits (a).4

a = [l—UF (l-y)(1l-g) - Up (1=g }{ >y} = @]

before 1974, (5a)

a = [1-UF (1-y)(1-¢) - Q@ (1-¢)

- U (1- 1- -¢) -
n (1-vy) « ¢gr (g-¢) g)
- (l-¢gc) gl

after 1974, (5b)
zZ = [l—UF Ci=%)( I=i) = 2 &
- U (1-y +
D (1-vy ¢gr ¢)]

for the whole period. )

- At the depletable asset stage:

rd9 = [(r-n) (a/2)] + (1 - a/z) p/p (6)



In a world without taxes, the rate ot change ot the price of a
resource (the return from holdinyg the resource in the ground)
equals the real cost ol tinance Lacing the tirm (the opportunity
cost of holding the resource). This is the Hotellinyg rule
(Hotelling, 1931). When we introduce taxes 1in the model, this is
not the case anymore since both expressions are affected by

taxes.

- At the development stage:

[UF(l-Y)+gP(l-Y)] a

; (=g =BIP) (r+6d—n) f L W 4 )
r = a o 6d (7)

The user cost of development capital is the real cost of finance
plus economic depreciation, minus the investment tax credit and
the Petroleum Incentive Payments, minus several allowances
provided by the tax system. We then adjust this expression for
taxes levied (a). Since the capital used at this stage 1is not

treated as a current expense, economic depreciation (6d) has to be

taken into account.

~ At the extraction stage:

[UF(l—Y)(l-¢)—Q¢ + Qp(l-y+¢gr¢)]ao

r +
%o

1-

a - 60(8)




The expression for the before~tax real rate-of-return to capital
used at the extraction stage is similar to the one obtained at the
development stage, except to the extent that fiscal treatment of

capital varies between the two stages.

The before-tax real rates of return tor the tour stayes will be
measured. Then, we will use them to compute maryginal etftective
corporate tax rates (rg = rt). For depletable assets, development
capital, and exploration capital these corporate tax rates will be
gombined with personal tax rates (rt = rn) to generate total tax
rates. However, at the exploration stage, we will not compute
total tax rates.5 We will present only the before-tax real rates
of return (rg) and corporate tax rates (rg—w) for that stage.
Before turning to our empirical fipdings, a brief overview of the

fiscal treatment tacing the Alberta oil industry is presented in

the next chapter.



Notes

1 Boadway (1985) relaxes that hypothesis. Gaygnon, Suret, and
St-Pierre (1986) show that tax variables have a very small
impact on the financial decisions of the firms, thereby
validating our assumption of exoyenous debt-equity ratios in
this analysis.

2 However, a significant proportion of firms (thirty to tifty per
cent) will not be taxable in a gyiven year (Jenkins, 1986).

3 This equation is derived in Appendix 1.

4 These equations are derived and the symbols used are defined in
Appendix 1.

5 This is so because the opportunity cost of labour services, w,
cannot be observed accurately.




3 DESCRIPTION OF THE FISCAL CONTEXT

Profits originating in the resource sector are subject to three
types of taxes. First, a federal income tax is levied. Second,
takabrle iEcGmEe ‘18 subjelt te provincial inécme taxi ‘And thiied,
the province imposes royalties in order to capture economic rent.
The total burden facing firms is given by the sum of all three

typss of Eakes.

A. Federal Measures

The net federal income tax rate is 36 per cent, but the resource
allowance reduces it to 27 per cent. Prior to 1974, provincial
royalties were deductible when computing taxable income at the
federal level. The resource allowance was introduced by the
federal government to offset the non-deductibility of royalties
for federal income tax purposes. It is a deduction of 25 per cent
of resource profits before allowances for exploration and

development expenses, earned depletion, and interest deduction.

An earned depletion allowance could be claimed for federal
income tax purposes until 1981. Companies were allowed to deduct
up to 25 per' cent of net income.  Depletion, though, had té be
earned. Thirty-three and one-third per cent of eligible costs

could be claimed.




= 0 =

Capital cost allowances that can be claimed are defined for
specific types of capital, some of which are particular to the
resource industry. Rates applicable vary between 30 and 100 per
cent. The Investment Tax Credit can also be claimed at rates *
which vary between 7 and 10 per cent depending in which capital
cost allowance class the investment undertaken falls and on its

location.

The National Energy Program (NEP) was introduced along with the
federal budget on October 28, 1980. It had three stated
objectives: security of supply, Canadianization of the industry,
and fairness in price setting and revenue assignment. The NEP was
followed by the Ottawa-Alberta agreement ratified on September 1,
1981 which modified the price and tax environment the oil and gas

industry was going to operate 1in.,

To achieve the stated objectives of the NEP, the federal
government introduced many new fiscal instruments: the Petroleum
and Gas Revenue Tax (PGRT), the Natural Gas and Gas Liquids Tax
(NGGLT), the Incremental 0Oil Revenue Tax (IORT), the Petroleum
Compensation Charge (PCC), and the Canadian Ownership Special- .
Charge (PCSC). Also worth noting was the replacement of depletion

allowances by Petroleum Incentive Payments (PIPs) to encourage

exploration.



The PGRT was initially set at 8 per cent of oil and gas net
production revenue, not net income. It was set at 16 per cent
with a 25 per cent resource allowance for an effective rate of

12 per cent in September 1981.

PIP grants were introduced to replace depletion allowances that
were being phased out. The amount of subsidy to be received by a
particular firm depended upon its Canadian ownership rate and
control status (COR/CS), its geographic location (Canada lands
versus Provincial lands), and the type of investment undertaken
(exploration, development, and non-conventional). The rates

varied between 0 and 80 per cent of expenses incurred.

The Western Accord signed in March 1985 by Ottawa and the three
Western oil-producing provinces (British Columbia, Alberta, and
Saskatchewan) and the new frontier energy policy of October 30,
1985 dismantled most of the taxes and incentives introduced under

the NEP.

The two measures provided for the phasing-out of the PGRT by
January 1, 1989. PIP grants have been terminated by March 1986
with outstanding commitments being grandfathered until the end of
1987. They are replaced by a royalty credit of 25 per cent of
exploration costs (equal to or below $5 million per well) incurred

in the frontier regions that can be claimed against royalties




otherwise payable in the region and a partially (at 40 per cent)
refundable 25 per cent Exploration Tax Credit applicable across
Canada to exploration expenses in excess of $5 million per well.
Also eliminated were the NGGLT, the COSC, and the oil and gas

Export taxes, The IORT'had already been repealed by January 1,

1985.

B. Provincial Measures

The provincial corporation income tax is levied on the same base
as the federal corporation income tax. The provincial tax rate
was fixed at 9 per cent and progressively increased to 11 per

cent.

Provincial royalties of 12,5 te 16,7 per cent of the value ef
production of oil and gas were collected by the province in the

1960s and the early 1970s.

Then, in 1973, the first oil price shock occurred. The
Organization of Petroleum Exporting Countries (OPEC) had existed
for some time before it was able to exploit its market power
effectively. 0il, which had been marketed until then at $4 a
barrel, quadrupled in price. Reaction by the producing provinces
was immediate. They scrapped existing royalty arrangements and

imposed sliding-scale royalties on January 1, 1975, which resulted




in marginal royalties of 40 to 50 per cent for old oil and 30 to
40 per cent for new o0il, in order to capture the economic rent
created by this price increase. Average royalty rates have been
around 22 per cent since then. A distinction was introduced
between 0ld o0il (0il extracted from wells discovered before 1974)
and new oil. The federal government responded by making royalties
non-deductible for federal corporate tax purposes. The above
resulted in a sharp decrease in producer profits and threats of
capital flight started to emerge. The federal government
compromised by establishing a resource allowance, allowing firms

to deduct 25 per cent of their total income minus current costs

and capital cost allowances.

At the same time, the Alberta government introduced a refundable
Royalty Tax Credit which entitled companies to a credit for
provincial corporate tax purposes equal to a proportion of
provincial royalties paid, up to a maximum. In 1975, the Alberta
government introduced a Royalty Tax Rebate, allowing a deduction
for corporate tax purposes of the difference between the resource
allowance claimed and the disallowed Crown royalty. 1In cases

where the resource allowance was greater than royalties paid, no

credit was to be granted, nor was such excess to be taxed.



4 EMPIRICAL RESULTS

A. Exploration Stage

Taple 4=l 'presents Defore-tax rates-ofi-rebturn Yo capltal amd

1
marginal effective corporate tax rates that have been calculated
for the period 1965-84 with and without royalties along with

averaye figures.

Table 4-2 shows the values of the same variables for companies
with a high Canadian ownership rate for the period 1981-1984.

Firms falling in this category were subject to the same taxes as

foreign-owned firms but were eligible for PIP grants while

foreign firms were not . 2

Let us first look at the situation in which royalties are
excluded. The undertaking of exploration activity has been
subsidized, at the margin, over the whole period 1965-1984 and
because the model used to ygenerate these numbers does not include
the Exploratory Drilling Incentives Plan3 ¢greated by the Alberfs

government, our results presumably overestimate the tax burden

faliltne Sh Eie skl Industyrya
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Table 4-1

Before-tax Rates-of-Return (r9) and Tax Rates irg—w) at the

Exploration Stage, With and Without Royalties,” 1965-84
Low Canadian Ownership Rate
With Royalties Without Royalties2
r9 r9-w r9 r9-w
Year (%) (%) (%) (%)
1965 4.50 ~5.73 275 ~7.48
1966 4.50 -6.45 L -8.21
1967 4.45 -6.98 2 073 -8.71
1968 4.02 -7.48 2.59 -8.91
1969 3.94 -8.60 2Ae5:5 -9.95
1970 3.86 -8.44 2852 -9.78
1971 4.93 -5.48 2.86 =753
1972 §.71 -5.68 2,65 -8.74
1973 6.01 -6.34 2.70 -9.64
1974 37428 24.36 35748 ~-9.69
old new3 old new
oil oil oil oil
].975 Nede. 37028 Neae. 24.36 3.37 _9014
1976 M@ater 37528 n.a. 24 .36 2.86 -8.87
1977 N.a. 37028 Neae. 24-36 2‘86 -9033
1978 flas s 28 n.a. 24 .36 2.86 ~9.63
1979 noa. 37028 n'ao 24.36 2.86 ‘ —11025
1980 n.a .25 n.a. -9,22 2.61 -11.86
1981 N.a. T« 810 n.a. -8.99 3.04 =] 3ais
1982 oI 5 25 -4.86 -8.80 3.99 -10.06
1983 Lo da 3% 50 -6.88 ~7.62 2.98 -8.14
Average
1965-84 7.50 14.55 -4.30 2.10 2.90 -9.48

1 The distinction between old and new oil appears only when
royalties are included since other taxes do not discriminate
between old and new oil.

2 When there are no royalties paid, no resource allowance may be
claimed.

3 New o0il is the o0il extracted from wells discovered after 1974.
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Table 4-2

Before-tax Rates-of-Return (r9) and Tax Rates (r9-w) at the
Exploration Stage, With and Without Royalties, 1981-84

High Canadian Ownership Rate

With Royalties Without Royalties
r9 r9-w 9 r9-w

Year (%) (%) (%) (%)

old new old new

engl oil enl oil
1981 .85 1.6 -14.94 -15.19 1.41 ~15.38
1982 60N S0 ~-12.45 -12.54 1.46 -12.55
1983 .25 "I1.23 -9.80 -9.82 260 -9.91
1984 o L7 Lol6 ~-10.87 -10.88 1515 -10.85
Average
1965-84 6.07 13.82 -6.09 15 367 2.50 -9.87




There are two breaks in the scries. First, the required
before-tax rates-of-return increase4 in 1974 and 1975 as well as
in 1981 rates-of-return increase for firms with a low Canadian
ownership rate. This latter increase is due to the NEP.
Conversely, they decrease for firms with a high Canadian ownership
rate showing that PIP grants more than offset the effect of PGRT

for these firms.

When royalties are included in the analysis, a severe break in
the series occurs in 1974 with the end of the deductibility of

royalties for federal income tax purposes.

In 1981, the required rate-of-return on both new and old oil
increased for firms with low Canadian ownership rate due to the
implementation of PGRT. However, this was not the case for firms

with a high Canadian ownership rate because of PIP grants.

The average figures presented at the bottom of Tables 4-1 and
4-2 show that exploration capital has been subsidized at the
margin by corporate income tax during the whole period, whether or

not royalties were included.

B. Depletable Asset Stage

Tables 4-3 and 4-4 show both after-tax rates-of-return to savers

and before-tax rates of return to capital over the period 1965-84




without and with royalties. Corporate, personal, and total

marginal effective tax rates are also presented.

Let us first look at Table 4-3 wherein the rates shown exclude
royalties. Corporate tax rates were negative throughout the whole
period becoming even more so in 1974 and 1975 with the decrease in
federal corporate tax rate and the increase in the price of oil.
Personal tax rates, on the other hand, are positive and nearly
equal, 1n absolute terms, to corporate tax rates. Total tax
rates, therefore, are very close to zero averaging 0,42 per cent

over the period.

Royalties are the only fiscal provision treating revenues and
costs in an asymmetrical fashion. Therefore, their absence
results in the expression for the gross rates of return on
depletable assets being a classical Hotelling rule-type expression
-~ i.e., the gross rate of return on depletable assets is equal to
the real opportunity cost of finance. The only tax distortions
remaining in this case are thus the ones already summarized in the

market discount rate.

Table 4-4 shows the figures including royalties. The general
pattern is the same. However, the non-deductibility of royalties
for federal income tax purposes in 1974, the introduction of

provincial royalty credits and rebates in 1975, and the
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Table 4-3

Tax Rates for the Depletable Assets without Royalties,
1965-84

Year rt b £9 r9-rt rt-rn r9-rn
1965 10.05 Bue 12 8.25 -1.80 358 =72
1966 10.74 69153 8.04 -2.70 4,21 S Sl
1967 11.26 5302 7.06 -4.20 5.94 16574
1968 11.20 7/ 7.90 -3.30 3.66 0.36
1969 152523 8.04 B33 -3.90 4,19 0.29
1970 2108 77248, 7.43 -4.60 4.80 0.20
1971 10.20 754 8.00 -2.20 2.66 0.46
1972 12.24 T 7/ 9.74 -2.50 5.07 25547
1973 152LS810 5.07 7.30 -5.50 /AT A 2o 23
1974 LZmds2 S 12 ot 2 -8.30 9.10 0.80
IRON7AS) 28 7al 0.96 JUEsIL -11.60 1 575 0.15
1976 11.44 3154 1.94 -9.50 7.90 -1.60
1977 12.20 e 7.60 -4.60 4.69 0.09
1978 I8 2 ei8e3 S Sl -7.40 Tenle2 -0.28
1979 15.61 6.29 750 -8.60 9.32 6.72
1980 16.05 8.99 71495 -8.10 7.06 -1.04
1981 15.39 8.02 7.88 -7.51 Ths87 -0.14
1982 13.19 5.43 7.49 -5.70 Teqilb) 2.06
1983 12.67 5.78 8.61 -4.06 6.89 2.82
1984 12405 12.47 6.21 -5.84 -0.42 ~-6.26
Average

1965-84 12.47 6.45 6.87 =560 6.02 0.42




differentiated treatment of o0ld and new o0il created variations in

tax rates.

The contribution of royalties to the overall fiscal burden borne
by capital at this stage is quite small. This suggests that even
if, theoretically, royalties distort the decision as to whether a
firm should develop a previously localized oil field, it is not

very important in practice.

The effect of taxes at this stage is twofold. First, their
presence increases the cost of finance. Second, it decreases the
expected return from selling the resource. The two forces offset
each other so that their combined effect on the user cost of

capital is negligible.

C. Development Stage

Several types of capital used at the development stage have been
examined. Whether capital consists of machinery and equipment or
engineering and construction and whether it is used in Northern or:
Southern Alberta has been taken into account. The results
analyzed in this section pertain to capital in the form of
machinery and equipment used in Northern Alberta. The interested
reader will find results for all other types of capital in

Appendix 3.
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Table 4-4
Tax Rates for Depletable Assets with Royalties,
1965-1984
Year rt il r9 r9-rt rt-r?d r9-rn
1965 10.05 6.52 6.69 =3 <36 3.53 017
1966 10.74 6,53 653 -4,21 4.21 0.00
1967 11.26 Bre'd 22 5.43 =5+83 5.94 050 &
1968 11.20 7.54 6.40 -4.80 3.66 -1.14
1969 12.23 8.04 6.01 =8 i 4.19 =203
1970 12«E3 7433 6«49 = 100 ¥/ 4.80 -0.74
1971 10.20 7.54 2=8% -1.98 2.66 0.68
1972 12.24 T X7 7528 -4.96 3 07 (0}l
1973 13.80 5.07 10. 27 A K 7.73 5.20
1974 12.42 3% 16.38 ] +36 910 13.06
OLD  NEW  OLD  NEW OLD  NEW
1975 A | 0.96 13.40 7.96 0.69 ~4:7% 11.75 12.44 7.00
1976 11.44 3:54 10.74 y P ~0.70 -4.19 7.90 720 3.71
1977 122 Tedd d3wid J1ladd - ) -0.76 4.69 6.24 393
1978 12:83 wld  12.60 1012 ~0.23 =270 7«12 6.89 4.42
1979 15.61 6.29 7.27 7.18 -8.34 =8« 43 9.32 0.98 0.89
1980 16.05 .99 11.15 10.08 -4.90 L 7.06 2.16 1.07
1981 15.39 8.02 12.45 10.67 -2.94 -4.72 Rt 4.43 2.65
1982 13.19 S<id 1033 B.74 =2 w66 -4.47 7.76 5.10 3.29
1983 12.67 5.78 9.69 9.08 -2.98 -3.59 6.89 3.91 3.30
1984 12408 12447 5.42 5.89 =663 -6.16 =0.42 =T4@5 =6,58
Average
1965-84 1247 6.45 9.34 8.41 =38 -4.09 6.02 2.89 106




Table 4-5 shows rates-of-return, corporate, personal, and total
tax rates with royalties excluded for 1964-85. Table 4-6 shows

figures including royalties.

Capital used at the development stage has been subsidized, at
the margin, by the corporate tax system (excluding royalties) over
the whole period considered. Required rates-of-return began to
decrease in 1974 and the two first years in which the required
rates-of-return became negative are 1975 and 1976. The federal
corporate tax rate was lowered and the federal Investment Tax

Credit was introduced in 1975. The most important change in

1974-76 has been an increase in the expected inflation rate

coupled with a decrease in the nominal cost of finance.

Turning to Table 4-6, which includes royalties, we see that
these changes have more than offset the non-deductibility of
royalties for federal corporate tax purposes in 1974 and have
reinforced the impact of the introduction of the federal
Investment Tax Credit and various provincial programs in 1975-76.
The National Energy Program did not have much impact on corporate
tax rates because it has been overpowered by the increase in
expected inflation and the decrease in the nominal cost of
finance. Royalties, on the other hand, had a significant impact

on tax rates, especially for old oil over the period 1975-81.



Table 4-5

Tax Rates for the Development Stage without Royalties,
Machinery in Northern Alberta, 1965-84

Low Canadian Ownership Rate

Year rt " £9 r9-rt el r9-ph
1965 10.24 GrenoV2 CTONAS) ~-4.,46 B2 ~-0.74
1966 10.96 6l 513 51 710 -5.26 4.43 -0.83
1967 11.44 Sy5842 4,62 -6.82 6.12 -0.70
1968 11.50 TSl 5y o) (0) -6.00 3.96 -2.04
1969 12.54 8.04 6.14 -6.40 4.50 -1.90
1870 12.20 28 4,98 -7.32 Ses1 Ol -2.25
1971 10.41 k554 S ol A8 -4.63 2.87 -1.76
1972 11.39 T ll7 6.42 -4,97 4,22 =075
1973 12.34 S50 4.30 -8.04 T2 -0.77
1974 12.92 3 32 2 a5yl 10.41 9.60 -0.81
1975 199 Sil 0.96 -2,08 14.59 IREESS -3.04
1976 18578 3.54 -1.46 13.19 8.19 -5.00
1977 12.19 7.51 3.85 -8.34 4.68 -3.66
1978 12.48 5a7l1 155,26 1L« 22 6l 7 -4 .45
1979 14.10 6.29 Iyyds 12.67 7.81 -4.86
1980 14,47 8.99 15497 12.50 5.48 1574012
1981 'Sy 7S 8.02 3.42 12153 Vg3 -4.60
1982 13.49 5.43 -0.96 14.45 8.06 -6.39
1983 10.79 S o8 -0.24 11,03 5.01 -6.02
1984 12.04 12.47 15.97 3.93 -0.43 350
Average

1965-84 12.28 6.45 3.74 -8.54 S G 8 -2.70
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Table 4-6

Tax Rates for the Development Stage with Royalties,
Machinery in Northern Alberta, 1965-84

Low Canadian Ownership Rate

Year r D r9 r9-rt rt-rn r9-rn
1965 10.24 6.52 10 .40 0.16 el 2 3.88
1966 10.96 653 10.30 -0.66 4.43 $: 17
1967 L1 o34 5.32 9.02 -2.42 6.12 S 70
1968 . TaS4 10:2% -1.28 3.96 2.68
1969 172154 8.04 11.06 -1.48 4.50 3.02
1970 T2 210 T 23 9.68 -2.63 S0 2.44
1971 10.41 7.54 10.38 -0.02 2.87 2.85
1972 11.39 Tal% 13 .40 pA e i ) 6.23
1973 12.34 5.07 10°.8% -1.81 T 27 5.46
1974 13.9% 3.32 8.60 -4.32 9.60 . 78

OLD NEW OLD NEW OLD NEW
1975 125 0.96 11.39 2.63 ~1.12 -9.37 11.55 10.43 i
1976 b Wy 3.54 15.18 LTR Al 3.45 -6.62 8.19 11.64 1.57
1977 1219 Tl 24,96 13,82 3.7 0.44 4.68 17.46 = L2
1978 12.48 5.71 18.83 9.31 6.35 -3.18 6.77 1319 3.59
1979 14.10 6.29 18.47 9.19 4.37 -4.91 7.81 9.28 2.90
1980 14.47 8.99 10.68 6.70 -3.79 -7.77 5.48 1.69 =-2.29
1981 15.75 8:.02 22.46 1l.64 6.64 -4.12 s N 1.09 3.61
1982 13.49 5.43 2.85 0.46 =-10.65 =-13.04 8.06 -2.59 -4.98
1983 10.79 5.78 2.76 L <0 -8.02 -9.79 5.01 -2.99 -4.78
1984 12,04 12:47 18.61 15.54 6.57 3.50 =-0.43 6.14 .97
Average
1965-84 1228 6.45 12.49 8.90 4.13 -3.36 5.83 5.23 2.46
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Table 4-7

Tax Rates for the Development Stage without Royalties,
Machinery in Northern Alberta, 1981-84

High Canadian Ownership Rate

Year rt rD r9 r9-rt rt-yn r=rh
1981 WSS 8.02 -1.97 -17.72 7/ 0%/ 35 -9,99
1982 13.49 Sie 413 -4,94 -18.43 8.06 ~10.37
1983 10.79 SretS -5.35 -16.14 55401l -11.13
1984 12.04 12.47 7 =26 -4,78 -0.43 -5.21
Average

1965-84 L7228 6.45 2.59 =2 Al Sall3 -3.86




Table 4-8
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Tax Rates for the Development Stage with Royalties,

Machinery in Northern Alberta, 1981-84

High Canadian Ownership Rate

Year rt g r9 r9-rt et r9-rn
OLD NEW OLD NEW OLD NEW
1981 S 8 TiS) a0 13545 5.08 -2.31 -10.68 /o 1% 5852 1=2%95
1982 13.49 5243 =163 « =3%480 ==i'5nil2, =16 .98 8.06 -7.06 =-8.92
1983 10.79 5.78 =-2.26 -3.63 -~13.05 -14.42 SEN O 8.04 -9.41
1984 12.04 12.47 10.04 781616 -1.99 -4.38 -0.43 -2.42 -4.81
Average
1965-84 125818 6,45 11.13 Teerd/AS) 2083 -5.42 5.80 4.08 i 54'4




When personal tax rates arc added to corporate tax rates, the
results show that capital used at the development stage is, at the
margin, slightly subsidized when royalties are excluded and
slightly taxed when royalties are included. Total figures are

close to zero in both cases.

Tables 4-~7 and 4-8 show tax rates facing firms with a high

Canadian ownership rate for 1981 to 1984. Table 4-7 shows these
rates excluding royalties while Table 4-8 includes them.

Firms with a high Canadian ownership rate faced lower tax rates
than foreign-owned firms in 1981-84 since they were eligible for
PIP grants. Appendix 3 shows the results for firms with average

Canadian property rates.

D. Extraction Stage

Tables 4-9 and 4-10 show tax rates for capital at the extraction
stage, excluding and including royalties, respectively. At the
margin, the corporate tax system subsidized capital used at that
stage over the period 1965-84. However, when royalties are

included, the tax system taxed capital at that stage.

The same breaks in the series occur here as at the development

stage. Capital is slightly more subsidized at the development



Table 4-9

08 =

Tax Rates for the Extraction Stage without Royalties,
Machinery in Northern Alberta, 1965-84

Year rt " r9 r9-rt rtopn r9=yh
1965 10.05 6.52 2.83 -7.22 394513 -3.69
1966 10.74 6.53 2.80 -7.94 4,21 -3.73
1967 11.26 S 8oy -9,54 y S 5. 914 -3.60
1968 11.20 494 2.10 -9.,09 3.66 -5.44
1969 B2a 23 8.04 24972 -9,.30 4,19 -5.12
1970 12.03 T3 23 1555 ~-10.48 4.80 -5.68
1971 TBOR20 T w54 3 518 ~-7.02 2.66 -4 .36
1972 IR A T/ B ~7.62 4.02 -3.60
1973 12.09 5.07 1L1=355 -10.74 Tel012 -3.72
1974 12.56 3.32 0.24 -12.32 9.24 -3.08
1975 12.14 0.96 ~4.53 -16.68 1RSU L) -5.49
1976 RS IS 354 -5.13 -16.29 7.62 ~-8.67
1977 AR\ ser/al] 7 ST 0.99 -10.79 4,26 -6.52
1978 12 . 011 St lE -1.93 ~13.94 6.30 -7.64
1979 135052 6.29 =] S 7'S -15.26 T 2.8 -8.04
1980 153t 657 8.99 -2.06 -15.74 4.68 -11.05
1981 ISSES 7S 8.02 IV -12.34 TS -4.60
1982 13.49 5418 -0.96 ~14.45 8.06 -6.39
1983 10.79 S 8 ~0.24 -11.02 5.01 ~-6.02
1984 12.04 125 & 15497 3.93 -0.43 3.50
Average

1965-84 11.99 6.45 B30 -10.69 L1 Do) -5.15
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Table 4-10

Tax Rates for the Extraction Stage with Royalties,
Machinery in Northern Alberta, 1965-84

Year rt rf r9 r9-rt rborn r9-pn
1965 10.05 6.52 8.43 -1.63 3.53 1.90
1966 10.74 6.53 8.39 -2.36 4,21 1.85
1967 11.26 5.32 7.15 -4.11 5.94 1.83
1968 1120 = 7.84 8.03 -3.17 3.66 0.49
1969 L2 A8 =Es04 9.20 -3.03 4.19 1.16
1970 12,08 ., .28 7.61 ~-4.42 4.80 0.38
1971 10,20 7.54 8.73 -1.46 2.66 1.29
1972 11.19 7.17 Lahed2 It % 4.02 5.24
1973 12.09 5.07 9.19 -2.90 a2 dra 1.2
1974 12.56 3.32 6.31 -6.25 9.24 2.99

OLD NEW OLD NEW OLD NEW
1975 12 14 0.96 24.21 3.20 12.07 -8.95 11.18 23,25 -0.78
1976 11.16 3.54 52.51 7.93 41.35 =3.23 7.62 48.97 -0.71
1977 11.77 7.51 71.25 19.86 59.47 8.08 4,26 63.73 5.19
1978 12,01 5.71 53.46 14.18 41.45 2.7, 6:30 aro2 2.4
1979 13.52  6.29 50.12 15.46 36.61 1.94 7.23  43.84 2.88
1980 13.67 8.99 19.86 8.30 6.19 -5.37 4.68 10.87 =5.31
1981 15.75 8.02 47.76 21.48 8i2] @51 5.73 7.73  39.74 4.88
1982 13.49 5.43 8.31 4.13 -5.18 =-9,37 8.06 -2.88 =5.18
1983 10.79 5.78 14.29 9.67 3.50 =1.11 5.01 8.51 =-2.81
1984 12.04 12.47 41.75 33.47 29.71 21.43 -0.43 29.28 9.21
Average
1965-84 11.99 6.45 23.45 11.57 11.45 =0.73  5.55 17.00 508




than at the extraction stage
either resource or depletion
does. In the cases in which

are the same for both stages

because at the latter it does not get
allowances while at the former it
royalties are excluded, the tax rates

from 1981 on because of the

elimination of earned depletion at the development stage.

When personal taxes are included, the total tax rates are

negative when royalties are excluded, around 5 per cent for new

oil when royalties are included, and 17 per cent for o0ld oil when

royalties are included.




S P
Notes

1 As we mentioned earlier, we cannot compute total marginal
effective tax rates ftor the input used at the exploration stage
since the only input used is labour.

2 Results for 1981-84 for tirms with average Canadian ownership
rates are presented in Appendix 3.

3 For a description of this program which provides tax relief
differentiated by area and well depth, see Foat and MacFadyen;
1983, p. 85.

4 The variations in r9 at the exploration stage for 1974 and 1975
are artificial in the sense that they are created by the way we
calculate r9. They are due to changes in variables entering
the calculation of the real cost of finance, namely the
required rate-of-return to equity and the interest rate.

5 The user cost of capital expression for the depletable assets
stage excluding royalties is equivalent to the one found in
Boadway, Bruce, McKenzie and Mintz (1986) for the mining
sector. However, when we include royalties the expression
differs since royalties impact only on revenues, not on costs.




5 PROPERTY AND SALES TAXES

Presumably, property and sales taxes also impact on the magnitude

of tax rates facing firms. This section attempts to integrate

these two taxes into the model.

A. Sales Tax

Sales taxes on capital inputs are expressed as percentages of
gross investment undertaken at each stage. They are modeled as
: ; - : 2
increafes 1n the cost ol Groas 1nvestment.l The tdts" for 13810

for machinery and equipment was 2.2 per cent.

The results show that the inclusion of sales taxes at the

machinery and equipment level increase required rates-of-return by

about 1 percentage point at the development stage. Corporate tax

rates increase by about 2 percentage points.

Results are similar at the extraction level. Required
rates-of~-return increase by one-half of a percentage point for
machinery and equipment. Corporate tax rates increase by about

1 percentage point. The impact of sales taxes on capital inputs

is therefore non-negligible.




B. Property Tax

The property taxes have been included in the model for the
period 1972-81. They are expressed as percentages of sales of

goods.3

The results show a small impact on required rates-of-return and
corporate tax rates. Depending on the stage considered, required
rates-of-return increase by one-fourth to 1 percentage point,

thereby increasing corporate tax rates by one-half to 2 percentage

points.

>




Notes
1 Appendix 1 contains the details of the inclusion of both taxes

in the model.

A 2 Data for sales tax come from dividing sales taxes paid by gross
capital formation. (Statistics Canada, unpublished data).

3 Data for property taxes come from Glenn Jenkins's Socrat data
base .



6 CONCLUSION

The goal of this paper was to measure marginal effective tax rates

for the Alberta oil industry for the period 1965-84.

The results indicate that the corporation income tax has
subsidized, at the margin, acquisition of capital at most
production stages over the twenty year period considered.
Royalties, on the other hand, have resulted in positive tax rates
at the development and extraction stages for the second half of
the 1970s. However, firms that are not eligible to the Alberta
Royalty Tax Credit are taxed at the corporate level when they
undertake new investments. Property and sales taxes have also
contributed to increase tax rates. These two last types of taxes
accounted for about 2 percentage points in the corporate tax

rates.

Taxes on capital at the personal level have contributed
positively to total marginal effective tax rates. Total tax rates
have hovered around zero: the impact of the personal income tax

offsetting that of the corporation income tax.

These results suggest that, at least for firms which could
benefit from the Alberta Royalty Tax Credit, the marginal fiscal
burden of the o0il industry was not heavy. On the other hand, it

has been found in a recent studyl that the corporation income tax
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has subsidized the holding of land and machinery but taxed
buildings and inventories in the economy as a whole. A shift of
capital from the non-resource sectors to the resource sector might

have happened.

Two interesting extensions could be made to the model used in
this paper. The first one would be to allow for the possibility
of substitution between labour and capital inputs at each
production stage. The second would be to include flow-through
shares in the model. However, this latter improvement would imply
modelling a firm that is in a non-taxable position for five years

and then becomes taxable.




Notes

1 Boadway, Bruce, and Mintz,

- 49 -

1984.



APPENDIX 1

THE MODEL

A. General Model

The stream of dividends of the firm is:

(1) D= pQ - wL - (KO 4 5OKO) - (KD + 5de) = TF = TP - iB + B

Tax liabilities can be expressed as:

= L 9S=10
7% N
e =T, (3= ) {t1 - g} po - a K - ayK, = WL - iB}
A N
(3) TP = UP {pQ - aOKO = ade - wL - iB - gpQ} + gpQ
- 1974
N A
(2") It Ty (1 - y) {1 - ¢) [pQ - aoKo] - BB = iglps wL}
N N
' = — — - -— i — -
{So N, =, {pQ e K, = ayKy - WL = iB - gpQ - ¥
A A

(pQ - o K - oK, - WL - gpQ)} + (1 - ¢gc> gpQ
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- 1975-80
A N
(&7 T =T = ) Wl = g (pg = a K] - iB - a;K, - wL}
- ¢ (KO + 6OKO + Kd + 6de)
A N
(") e, [pQ - a K, - azKy - wh - iB
A A

- v (PQ - a K - ayKy = wL - gpO)

N
= bgp (9PQ = & (PO = @ K, ))]

+ (1= ¢ ) 9pQ

- 1981-84
Pal N
T2 By # Wy, (1 & W) {(1 - ¢) [pQ - @ K. = iB = @K, = wL}
A A
+ g [pQ = ¢ (pD ~ aOKO)] - (¢ + PIP) (Ko B
+ Kd + éde) - PIP wL
A N N A
"t - — — = = o — - -
(U3 ) TP Up [(pQ aoKo ade wL iB y (pQ aOKO ade

N\
- wL - gpQ) - ¢gR (gp0 ~ ¢ (pQ - a K ))]

+ (1 - ¢gc) gpo




gubstitucimg «(2"") and (3" %) Inte (1), redrrangifg; -apd

multiplying by ent -- where 7 is the expected inflation rate -- we

get an expression for real dividends:

= ot e _ o iEad LT
(4) D = e po e WL e (KO + 5OKO) e (Kd + éde)
J nt vE A
- iB + B - UF(l—y){(l~¢)[e PO - o K ] - iB - a K,
N
- wL ent} - Q[e“th - ¢(eﬂth = B )]
4 @™y A BIP) (R + BB w By Bk ) et R
o 0 0 0 d dd
N\
nt nt q
= Up(l-y) e"p0 = g B = gy, = aTwh -~ [E

nt nt
- ogple™op0 - ¢le™p0 - a K 1]

- (1—¢gc)entgpo

Assuming capital markets are in equilibrium and the debt-equity
ratio of the firm is exogenous and constant over time, the problem
of the firm can be restated as maximizing the present value of
dividends discounted at the real cost of finance (rt—n) i

equation (5).



The problem is thus to maximize:l

-]

—(rt—n)t
8- foe [Il - Up (1 - v} (1 - ¢) - Q (1 - ¢)

T, (1 - y) (1 - ¢gR (g = 4u))
=l = ¢gc> gl po

= (1 - ¢ = PIP) (KO # 6OKO * Kd + 6de)

= U2 Up (1 - v) - Up (1 - y) - PIP] wL

P UG (=) (1= 0) + 04+ U (1= y)

* UP ¢gR ¢l aoKo

A\
0T 13 =9 % Uy WE = y)i ade:}dt

p *+ (1-8) [1-U (1-y) - Up(1-v)1ip

£ _
Where r = (1-c) + (1-0)p

The nominal cost of finance, rt, is a weighted average of the cost
of debt and of equity, adjusted for taxes. Note that rt is not
exogenously fixed as in King and Fullerton (1984) or Daly et al

(1985).




subject to two accounting constraints:

(6) K, + o R = (1- ¢~ PIP) /e (K, + 6.K)
. . nt L]
(6a) Ky + adﬁd = (1 - ¢~ PIP) e™ (Ky + 85Ky)

and to two physical constraints:

t=

(& jo [0 - X (K , K,y F)] dt =0

d ’

The last constraint ensures that the total amount of resource
developed over time equals the total amount of resource explored.
The second-last constraint ensures that the amount of resource

extracted over time equals the total amount developed.

The first-order conditions are:

L =3 (L = y)o€ R0 = 0

. (1= )1 w

B

o
>
o
el

-
=
m
2
G

1

a

(100 B = (r - n) (a/2) + (1 - a/2) B/b

" (UF(l-Y)+UP(l—Y))

(E=g=PIR) (r+6,=7) ol E* g %4

]

o>

0y s

d

o
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(12) 2= (h-4) (Eh Gy - m (1= (U (L= y) (L= g
O

- Q¢+ U

g fL°= ¥ 4 ¢9R $)) ao)/(r + o)l

a

B. Inclusion ot Sales Taxes

Sales taxes are expressed as percentages of gross investment;
they therefore increase the cost of capital inputs. They are

modeled as:

fiB) (1 = §) (Ko ki GOKO) 3 (L * S) (Kd + 6de)

where S: sales tax rate

in the dividend expression (equation 1).

C, Imclusien of Propernty Taxes

Property taxes are expressed as proportions of the sales of
goods. They therefore increase total taxes payable by a factor
equal to TP X PQ in equation 1 -- where TP is the property tax
rate. However, they are deductible for both provincial and

federal corporate tax purposes: Equations 2 and 3 are modified

accordingly.



Legend

B = change in debt outstanding

c = marginal personal tax rate on accrued capital gains
g = Crown royalty rate

iB = interest payments on debt

Qé = capital used at the development stage

Ky = undepreciated development capital for tax purposes
g; = capital used at the extraction stage

Ko, = undepreciated extraction capital for tax purposes
L = labour used at the exploration stage

p = wellhead price of oil

PIP = Petroleum Incentive Payments rate

Q = quantity of resource extracted

S = sales tax rate

U & federal corporate tax rate

Up = provincial corporate tax rate

w = wage of labour at the exploration stage

ag = Capital Cost Allowance on development capital

@, = Capital Cost Allowance on extraction capital

Y = depletion allowance

64 = economic depreciation of development capital

6, = economic depreciation of extraction capital

¢ = resource allowance

8 = marginal personal tax rate on dividend income

) = Investment Tax Credit rate

) = Alberta Royalty Tax Credit rate
gc

) = Alberta Royalty Tax Rebate rate
gR

O
il

Petroleum and Gas Revenue Tax rate




Note

1 The case presented is for 1981.




APPENDIX 2

THE DATA

A,

Corporate Side

Federal and Provincial Corporate Tax Rates; UF and UP:

CCH, Canadian Master Tax Guide, various years.

Depletion Allowance; vy:

A depletion allowance rate of 33 1/3 per cent was automatic
until 1973 inclusively, which means that the appropriate base
for this fiscal parameter was the same as that of the
corporate income tax. In 1974 the definition of the base for
depletion allowance purposes was changed. It became the
minimum of 25 per cent of resource profits (earned depletion)
and 33 1/3 per cent of the corporate tax base (automatic
depletion). The base considered for the purposes of this
exercise is the automatic depletion one. The reason for
doing so is that if earned depletion were a binding

constraint, it would not affect the marginal investment

decision of the firm and should not be considered in

evaluating the cost of a maryginal unit of capital. If it



3.
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were not binding, then the firm would be entitled to
automatic depletion. The automatic depletion will affect the
firm's decision since what is not allowed to be deducted now
will be deducted in the following year. Therefore, at the
period at which decisions are taken, the present value of the
depletion allowance should be embodied in the cost of

capital.

In the case of exploration capital, the depletion allowance

has been decreasing since 1981. For development capital, it
has been eliminated in 1981. And it has never applied at the
depletable asset stage and to capital used at the extraction

stage.

Resource Allowance; ¢:

The Resource Allowance applies to gross resource income minus
direct operating costs and capital cost allowances on
capital, It had a value of 25 per cent throughout the
considered period considered for capital used at all stages

except extraction. The data came from CCH, Canadian Master

Tax Guide, various years.




Capital CoslL Allowance; a:

The main classes of capital used in this study are described
in Holland, Schulli and Kemp (1979). Two classes are used.
Class 10 contains all equipment and machinery used at the
extraction stage. This class includes approximately 80 per
cent of the total amount of capital expenses claimed by the
petroleum industry and was entitled to a capital cost
allowance of 30 per cent on a declining. balance basis from
1966 to 1984. Class 28 contains all equipment and machinery

used at the development stage and was entitled to a 30 per

cent capital cost allowance on a declining balance basis from

1973 to 1984. These figures come from CCH, Canadian Master

Tax Guide, various years.

Petroleum and Gas Revenue Tax; Q:

This tax was part of the National Eneryy Program and was
effective from 1981 to 1984. 1Its value was 8 per cent of
gross revenue minus operating costs and the resource
allowance in 1981; 16 per cent between January 1, 1982 and
June 30, 1982; 14.67 per cent between June 30, 1982 and
June 30, 1983; and 16 per cent from June 30, 1983 on. The
data comes from Energy, Mines and Resources, "Chronology of
Federal Upstream Fiscal Instruments: A Summary," July 1,

1985k



Investment Tax Credit; ¢:

The federal Investment Tax Credit was introduced in 1975.

Its rate varies across regions. In Alberta, a flat rate was
used in 1975 and 1976 but, since then, different rates apply
to Southern (7 per cent) and Northern Alberta (10 per cent).

The data comes from CCH, Canadian Master Tax Guide, various

years.

Petroleum Incentive Payments; PIP:

PIP grants were introduced by the National Energy Program in
1981. The rate of subsidy varies with levels of Canadian

ownership and with the stage at which investment occurs. The

appropriate figures come from the Department of Energy, Mines

and Resources, Petroleum Fiscal System in Canada: A Summary,

October 1983 and Energy, Mines and Resources, "Chronology of
Federal Upstream Fiscal Instruments: A Summary," July 1,

1985.

Royalties on 0il Production; g:

From 1965 to 1972, royalties in Alberta were defined as a
proportion of crude o0il production. A maximum rate of
16.67 per cent prevailed. From 1972 to 1974, this rate was

22 per cent. Marginal royalties were equal to average ones.




10.

From F97S off Pouyalt lés vwerte eXpresSséed om o B8liding-=-séale
basis. Marginal royalties were calculated, for the purposes
of this study, using the formulae and data contained in

Energy, Mines and Resources, Petroleum Fiscal Systems in

Canada: A Summary, October 1983 and information obtained

from Energy, Mines and Resources for 1983 and 1984.

Alberta Royalty Tax Credit and Alberta Royalty Tax Rebate;

d s
ogc an ¢gR

The figures for these fiscal parameters, starting
respectively in 1974 and 1975, were provided by the Revised

Statutes of Alberta, issued in 1980, under the Alberta Income

Tax act section, and Foat and MacFadyen, 1983.

Rates of Economic Depreciation; §:

Capital used at both the development and extraction stages
are composed of two types of capital: engineering and
construction, and equipment and machinery. Economic
depreciation rates for each of these two categories are
obtained by using the formula 6 = 2/T. The figures for T,
the service lives of the considered assets, come from

Statistics Camada #13=211, Fixed Capital Flows and Stogks for

the industrial subdivision of mines, quarries and oil wells

for various years.
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s

Debt/Equity Ratio; B:

Total debt is defined as the sum of total current

liabilities, net long term debt and what is due to
shareholders and affiliates. It is then divided by total

equity. The relevant information was gathered for oil and

gas wells from Statistics Canada #61-207, Corporation

Financial Statistics, various years.

Expected Rate of Change of the Wellhead Price of Crude 0il;

p/p:

Since the price of crude oil was regulated in Canada over the
period considered the actual rate of change of the wellhead
price of crude oil is used as the expected one. The average
wellhead price of crude oil per cubic meter in Alberta was

provided by the Canadian Petroleum Association Statistical

Handbook, various years.

Rate of Return Required by Shareholders in the 0il Industry;

P

This parameter was obtained by adding a risk premium as
measured by Parker (1983) for mines and o0il wells in Canada
to a weighed average of three months Treasury Bills rates

(CANSIM Series no. B 14001).




14.

15.

B.

Nominal Interest Rate on Bonds; i:

This parameter is the McLeod, Yound, Weir bond yield average

for 10 industrials (CANSIM Series no. B 14016).

Expected Rate of Inflation; m=:

This series was obtained by applying a second-order

auto-regressive process to the Consumer price index

differenced annually.

Personal Side

Proportion of Financing done through Debt; B8; Proportion of

Equity Financing done through Retained Earnings; a.

The data come from Statistics Canada #61-003, Industrial

Corporations, various years.

Marginal Tax Rates on Dividend Income and Interest Income; 0

and m:

A combined federal and provincial marginal tax rate schedule
(MTR) is first computed and then applied to the distribution
of income from these two sources by income class. For

dividends, an additional calculation is then performed:



(L) fon geS=7ls 6

i

I
L]
ro
o

(2) Lfom-i972-843 &

I
=
i
w2

(1 - DP)) (1 + GR)

where:

Sp: federal tax credit
Dp: provincial tax rate

GR: gross-up rate

Marginal Tax Rates on Capital Gains; c:

Following Boadway, Bruce and Mintz's (1984) methodology, it
is assumed that the present value of capital gains tax

payments on realized capital gains equals the present value
of taxes levied on accrued gains. We get the following

expression:

M, (e = 1) (G - (p + h))
(3) c =
G (eGy e(p+h)y)
where:
b, = marginal tax rate on capital income. It is postulated

equal to one-half that on dividend income.

G = expected capital gains. It is forecasted by applying a
fourth-order auto-regressive scheme to the TSE 300
series differenced quarterly.

y = average holding period of a share. It is postulated
equal to 10 years.
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=
i

risk premium = 9.08 (Parker, 1983).

required rate of return on equity.

©
I

We then divide the data obtained for ¢ by two to take into
account deferral of capital yains for tax purposes (King and

Fullerton, 1984).

All the parameters computed for use at the personal level

have been compared to those used by Daly et al. (1985) and

are of the same order of magnitude.




APPENDIX 3

TAX RATES
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Tax Rates for Exploration Stage without Royalties,
Canadian Ownership Rate 2, 1965-84

Year r9 r9-w
1981 3.04 =l e
1982 2.67 =11,:39
1983 2o =895
1984 211 -9.93
Average

1965~-84 %7 -9.64
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Table A-2

Tax Rates for Exploration Stage with Royalties,
Canadian Ownership Rate 2, 1965-84

Year 9 r9-w

OLD NEW OLD NEW
198]. Ne.ad. 7080 N.ae. —8-99
1982 3+92 3.08 -10.13 -10.97
1983 2o 2929 -8.53 -8.76
1984 pIRS) 2.24 -9,52 -9.79
Average

1965-84 6.79 14.31 =500 L.86




Table A-3

« R =

Tax Rates for Exploration Stage without Royalties,
Canadian Ownership Rate 3, 1965-84

Year r9 r9-w
1981 1.66 =11S. 18
1882 1.78 =) &z 4
1982 1.46 =9 » 66
1984 1.40 -10.64
Average

1965-84 2s55 =9 ol
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Table A-4
Tax Rates for Exploration Stage with Royalties,
Canadian Ownership Rate 3, 1965-84
Year r9-w

OLD NEW OLD NEW
1982 TN LS ~11.93 -12.14
1983 1.58 be%e -9.47 -9,53
1984 1.50 1.44 -10.47 =TH0l5/0
Average
1965-84 6,22 11534 7819 =50-:3l0 1.44
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Table A-5

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 1, Machinery in Southern Alberta,
1965-84

Year rt e r9 r9-rt rtern r9-pn
1965 10.24 6.52 S a8 -4.46 By W2 -0.74
1966 10.96 6.53 520, 7.0 -5.26 4,43 -0.83
1967 11.44 DY) 4.62 -6.82 (5 17 -0.70
1968 11.50 7.54 5850, -6.06 3.96 -2.04
1969 28514 8.04 6.14 -6.40 45510 -1.90
1970 2A033(0) 7.23 4.98 =T 58y Si05 -2.25
11957°10! 10.41 iR 514 CHSTASS -4.63 2.87 -1.76
1972 11.39 7 Gl ) 6.42 -4,97 4,22 -0.75
1973 12.34 5« 017 4.30 -8.04 T4l -0.77
1974 12.92 34317 2.51 -10.41 9.60 -0.81
1975 2Pl 0.96 -2.08 ~-14.59 L1 55 -3.,04
1976 I3 573 3.54 ~-1.46 -13.19 8.19 -5.00
1977 124189 5 Shl 4,35 ~-7.84 4,68 -3.16
1978 12.48 Sis 7l 1.69 -10.75 G -4,02
1979 14.10 6.29 1.96 -12.14 7.81 -4.33
1980 14.47 8.99 55 -11.92 5.48 --6.44
1981 WSBITS 8.02 4,23 =Y. 552 VoS -3.79
1982 13.49 5.43 -0.36 -13.85 8.06 ~-5.79
1983 10.79 5478 0453 ~-10.26 S win]; -5.25
1984 12.04 028 A, ) e 248 5.24 -0.43 4.81
Average

1965-84 245248 6.45 4,02 -8.27 551818 -2.43




Table A-6
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 1, Machinery in Southern Alberta,

1965-84
Year rt g e r9-rt rtoyn gy

OLD NEW QLD NEW OLD NEW
1977 1 AR Te ol 2600 S3v88 FSEa Sl 1S 4 4.68 18.49 5.82
1978 1125418 Seel 19 7 992 e 292 -2.56 G 899 2 2l
1979 174 it Q) 6.29 119% 513 9595 S adis -4.,16 Bl WAL 3%6/5
1980 1. 45,417 3699 ELJ50 7939 ~-2.97 -7.08 5.48 2+ 5 =160
1981 5 E5/5) 2202 28%74 12562 7.98 -3.13 ik 7)%] 1115) S | 4.60
1982 13.49 5¥"43 35912 (05 ~-9.,58 =~-12.45 8.06 -1.92 -4.,39
1983 1079 58S 3652 L0 -7 27 -9.,01 Sk Ul -2.26 -4,00
1984 240y Wls25d7 19989 @ Bl672 85 4.68 -0.43 7o) 4ry 25
Average
1965-84 IE2A S 28 645 12.88 9.20 -0.60 ~-3.05 Sras)3 6L 4x3 2575
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Table A-7

Tax Rates for the Development Stage without Royalties, |
Canadian Ownership Rate 1, Engineering in Northern Alberta,

1965-84 .
Year rt ol #¢ r9-rt rtorn r9-rn .
1965 10.24 636.52 oS ~2.89 B} ¥/ () (58!
1966 10.96 6«53 i 25 -3.71 4.43 072
1967 1N, S4i4 56,512 6« 1S =15 & 2D Houly) 083
1968 1 5)(0) 7554 kS -4 ,35 3.96 -0.39
1969 1527 54 8.04 AT -4.76 4550 -0.26
1970 1529520 T2 6.64 ~-5.66 570 017 -0.59
159741 116 540, T o514 T als -3.18 237 -0.31
1972 11.39 TSIy 7.99 ~3.40 422 01482
LC) ] 125314 59,017 58l -6.53 JACH] (01874
1974 12°692 3132 3, 7ol ~-9.,21 9.60 0.39
1975 1$2:a5)il 0.96 =0.76 -13.27 il iF 515 = 572
1976 Tkl YS! 3% 54 OFle3; -11.60 Blenldd) -3.41
1977 17008 AN SHoioil -6.68 4.68 -2.00
1978 E24i8 Sra7Al 2.92 ~19.56 6'erl ] -2.79
1979 14.10 6.29 Bg 14 -10.96 T+ 8l -3.15
1980 14,47 8.99 3.86 -19.61 5.48 =583
1981 S 7S 814012 5.84 -9.91 UIT73 -2.18
1982 13.49 5.43 -0.43 ~13.06 8.06 -5.00
1983 1110)8,7/ Seld -1.77 -9.02 S B (0] -4.01
1984 12.04 152947 L 52 5 + 68 ~0.43 Sl
Average

1965-84 12.28 6.45 5.38 =485 5.83 =1 07




Table A-8

- 77 -

Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 1, Engineering in Northern Alberta,

1965-84
Year rt P r9 r9-rt rtorn r9-rh
1965 10,24 6.52 ISt 0.98 B2 4.70
1966 10.96 S 5)3) 11.09 0513 4.43 4,56
1967 11.44 32 9.79 -1.65 6ieil:2 4 AT
1968 11.50 T 11.09 -0.41 3.96 3.55
1969 12.54 8.04 11.90 -0.063 4.50 3.87
1970 12.30 28 TOR{SIS -1.76 5.07 Bl
1971 10.41 54 11.08 0.67 2.87 2 20
1972 11.39 k] 13.86 2547 4.22 15745
1973 12.34 5507 10l -1.41 B2 5.86
1974 12.92 B2 8.44 -4.48 9.60 St 162
OLD  NEW OLD NEW OLD  NEW
1975 102045, 1 0.96 8.96 256 -3.55 =975 Q.55 -2.00 -8.20
1976 DL =) 54 12.59 4.99 0187 -6.73 8.19 10.06 1.46
1977 12.19 Treoidl 22.. 815 = M2, Gyl 10.66 0.43 4.68 15551314 Sl
1978 12.48 5.71 16.85 9.22 45317 ~-3.27 6.77 IS S 35
1979 14.10 6.29 16.73 O PNA45) 2751613 -4.86 781 10.44 2.95
1980 14.47 8.99 10.76 5% =371 -6.95 5.48 IS == 5]
1981 1S =575 8,02 20.91 12412 SiHES) ~3.53 7.73 12.88 4.10
1982 13.49 5.43 S\ albll; 1.36 -10.39 -12.13 8.06 -2.33 -4.07
1983 10.79 5 57/ B liS) 2947 -7.04 -8.37 Sra0)al -2.03 -=3.36
1984 12.04 12.47 98!S &IOS TR B2 4,71 -0.43 A 45) 5.14
Average
1965-84 12.28 6.45 12.29 9.45 0.01 ~-2.83 5.83 Sl RS
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Table A-9

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 1, Engineering in Southern Alberta,
1965-84

Year rt gt r9 r9-rt torn r9-rn
1965 10.24 6) 5152 815 -2.89 BRI 4830
1966 10.96 OS2 AOI2S -3.71 47418 418
1967 11.44 DB Ble 185 =15} 4,25 6o 1i2 0.83
1968 161562510 oo TiaileS -4,35 3.96 -0.39
1969 10201 514 8.04 ISTAS -4,76 47550 -0.26
1970 152520 73] 6.64 -5.66 S/ -0.59
1971 10.41 7.54 23 -3.18 287 -0.31
1972 iCs39 yhsyli 7.99 -3.40 4y 22 0.82
1973 52%s, 34 S5y (07 Sisi8 1 =6 553 w2 D74
1974 12.92 3498 Tkl -9,21 9.60 0.39
1975 1 2 o Sl 0.96 -0.76 ~-13.27 11k 555 -1.72
1976 INEN7i8 31514 Ol -11.60 8¢ 189 ~-3.41
1977 1620 119 750 5498 -6.,26 4.68 ~-1.58
1978 12:48 Syl 3W2l6 -9,22 G, -2.45
1979 1c: BN (0] 6.29 &} 357 ~-10.53 7/ B3 S22
1980 1447 8.99 4n3H -10.14 5.48 -4.66
1981 155 5.7/5) 8.02 650 -9,25 778 =il 512
1982 13.49 S48 0.86 ~12.63 8.06 -4.57
1983 1500%, 79 5o N8 25035 -8.44 She) OA! -3.43
1984 12.04 1524 /457 18.83 6.79 -0:43 61586
Average

1965-84 12428 6.45 gy ) -6.67 5.83 =0 . S0




Table A-10
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 1, Engineering in Southern Alberta,

1965-84
Year rt r9 rd-rt rtorD r9-rn
OLD NEW OLD NEW OLD NEW
1977 162 %8S Sl 23wl 1820 RS2 SN0} & 4.68 16.20 17.88
1978 12.48 St /s 7S 55 9.71 5.07 ~-2.77 (Fe T 11.94 16.48
1979 14.10 6.29 17.59 9.86 3.49 -4.25 7.81 = Bi0L 71617
1980 14.47 8.99 11.43 8.08 -3.04 -6.39 5.48 2.44 13.56
1981 1S e TaD 8§.02 22.00 12.92 6.25 -2.83 a3 13.98 20.65
1982 13.49 5.43 3.60 1.79 -9.,90 -11.70 8.06 -1.84 9.85
1983 10.79 516 I8 4,32 2.94 ~-6.,47 ~-7.84 5 SO -1.46 895
1984 125014y 12447  20:444 S eihS 8.41 5.71 =~-0.43 TRI9BE " ks 812
Average
1965-84 12.28 6.45 12.58 9.67 0.33 -2.58 5%1813 6.13 SRS
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Table A-11

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 2, Machinery in Northern Alberta,
1981-84 |

Year rt B r9 r9-rt rtorn r9-rn
1981 GE7S 02 3.42 -12.33 AT ) -4.60
1982 13.49 Bedes -18.87 ~32.36 8.06 -24.,30
1983 10T 5578 -2.79 ~-13.58 S5-a0l]! -8.57
1984 152 3,014 LB s 6 -0.43 -0.43 -0.86
Average

1965-84 12.28 6.45 2.50 =95 18 5.83 =3:98




Table A-12

£ gl =

Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 2, Machinery in Northern Alberta,

1981-84

Year rt P r9 r9-rt rtoph S~
OLD NEW OLD NEW OLD NEW

1981 156 715 8402~ 22+40 . Ll.64 6.64 -4.12 Tafl3 14.37 -=-3.61

1982 13.49 53 0.02 0.02 =-13.47 -13.47 8.06 -5.41 -5.41

1983 10.79 S 78 0.2 -1.32 -10.54 -12.10 15 (03 ~-5.44 -7.09

Average

1965-84 12.28 6445 L1201 8556 314615 -3.69 5183 55,6 4.11
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Table A-13

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 2, Machinery in Southern Alberta,
1981-84

Year rt rn r9 r9-rt rt-rh e
1981 ASESTS 8.02 4.23 -11.52 7eq 7)) -3.79
1982 13.49 5.43 -18.87 -32.36 8.06 -24.30
1983 10.79 5 =78 -2.03 -12.82 5150 -7.81
1984 12.04 12.47 12.92 -0.78 -0.43 0.45
Average

1965-84 12.28 6.45 D 1S -9.54 5483 ~-3.70




Table A-14
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 2, Machinery in Southern Alberta,

1981-84

Year rt " 9 r9-rt et r9-rh
OLD NEW NEW [@)4D) NEW

1981 LS hee7eS) 8«02 2374\, 24562 -3.13 Y ) 15.71 -4.60

1982 13.49 Svad3 0.02 05012 ~-13.47 8.06 -5.41 -5.06

1983 10.79 Sia U8 1.00 -0.62 -11.41 Sus10)1 -4,77 -6.40

1984 2504 " 12.47 15461 12,78 0.74 -0.43 3.14 =341

Average

1965-84 1.2%128 6.45 1:24536 8.84 -3.42 5.4:8:3 Siw 91 NG )
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Table A-15

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 2, 1981-1984, Engineering in Northern
Alberta

Year rt D r9 rd-rt rtorn r9-ph
1981 155 75 8.02 5.84 -9.,91 TRLYES -2.18
1982 13.49 S48 -12.64 -26.13 8.06 -18.07
1983 10.79 S 18 -0.16 -10.95 & sBIL -5.94
1984 12.04 12.47 14.02 1.98 -0.43 1455
Average

1965-84 128 6.45 4.45 =7 .83 5.83 -2.00




Table A-16
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 2, Engineering in Northern Alberta,

1981-84

Year rt gl £ r9-rt rtopn Lyl
OLD NEW OLD NEW OLD NEW

1981 15 75 B0 20590 L2802 -5.15 -3.63 a3 2.1 918 4.10

1982 13.49 Sadis (0)5( 0l 0.01 -13.48 -13.48 8.06 =555 420 1 =5 42

1983 1) §79 SEa7.8 1.85 0.67 851931 =20k 150 Die G 13.94 -5.10

1984 205 (0) 4 I\ 73 7 L 165 ¥ 7 N 2 ¥ 3.68 1.37 -0.43 Ble$2:5 0.94

Average

1965-84 12.28 6.45 11.86 9,12 -0.04 -3.15 5 S818 5.02 1.86
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Table A-17

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 2, Engineering in Southern Alberta,
1981-84

Year rt rD r9 r9-rt rtorn rd=¢N
1981 185ke 7.5 8.02 6.50 -9.,25 T3 -1.52
1982 13.49 5.43 -12.64 -26.13 8.06 -18.07
1983 10.79 5.78 0.42 -10.37 5 Si0)8% -5.36
1984 12.04 12.47 155 suls3 3.09 -0.43 2.66
Average

1965-84 12’5 48 6.45 4.68 7.63 5.83 -1.46
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Table A-18

Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 2, Engineering in Southern Alberta,
1981-84

Year rt " r9 r9-rt rt-pn =

OLD NEW OLD NEW OLD NEW
1981 1§5=¢ 75 B-02 22:00 12592 62D -2.83 o] 13.98 4.90
1982 13.49 Sisl 443 0.01 0.01 -13.48 -13.48 8.06 -5.42 ~5.42
1983 10.79 5.78 2.142 R0 -8.37 -9.59 Sisi®IL -3.36 ~4.58
1984 12.04 12.47 16.81 14.41 4.77 2.37 -0.43 4.34 1.94
Average

1965+-84 12..28 6.45 12.13 983 SRV =3.21 5483 5.68 2.88
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Table A-19

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 3, Machinery in Northern Alberta,

1981-84

Year rt # r9 r9-rt by r9d-ph
1981 515 7'S 8.02 -0.75 ~-16.50 o /) -8.77
1982 13.49 Sai3 -3.94 -17.43 8.06 -9, 37
1983 10.79 S8 -4.07 -14.86 5.01 -9.85
1984 12.04 12.47 9.44 -2.60 -0.43 -3.03
Average

1965=84 2% 28 6.45 2817 -6.14 5.83 -3.58




Table A-20
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 3, Machinery in Northern Alberta,

1981-84

Year rt rh r9 r9-rt rtorn L
OLD NEW OLD NEW OLD NEW

1981 1S'e 7S 8.02 15.48 GRS -0.28 -9.19 o 1S 7.45 -=1.46

1982 13.49 5.43 -0.51 -2.50 -14.00 -15.99 8.06 -5.94 -7.93

1983 (0SS 5.78 -1.01 -=-2.47 -11.79 -13.26 5.01 -6.78 -8.25

1984 15250ds 12:47 127418 9.63 (0 U5 -2.41 -0.43 -0.28 -2.84

Average

1965-84 12.:28 Gads L1477 8.03 Sl ~-4,23 5.80 Swi02 1.58
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Table A-21

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 3, Machinery in Southern Alberta,
1981-84

Year rt o r9 r9-rt rt-rD r9-rn
1981 LSS/ S 8.02 0.06 -15.69 Aok S -7.96
1982 13.49 5413 -3.34 -16.83 8.06 ~-8.77
1983 10.79 Cmee K] -3.30 ~-14.09 5.01 -9.08
1984 12.04 12.47 10.74 -1.30 -0.43 -1.73
Average

1965-84 12.28 6.45 SwLS =% 14 5483 3.30




Table A-22
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 3, Machinery in Southern Alberta,

1981-84

Year rt i r9 r9-rt oD e =prt
OLD NEW OLD NEW OLD NEW

1981 116 5 8.02 16.81 T oD 1.06 -8.21 T o3 8.79 -0.48

1982 13.49 Srades 0.l16 -~-1.91 -13.33 -15.40 8.06 -5.27 -=-7.34

1983 10.79 5.78 -0.25 -1.78 -11.04 -=12.57 SOl -6.03 -7.56

1984 12504 12:47 13.47 10681 1.43 -1.23 -=0.43 1.00 -1.66

Average

1965-84 12.28 6ads Lilca85 8rs 33 -0.42 ~-3.92 5.83 5.40 1.88
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Table A-23

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 3, Engineering in Northern Alberta,
1981-84

Year rt gl r9 r9-rt rtorn 9 -
1981 E525 8.02 2.42 ~13.33 eSS -5.60
1982 13.49 5.43 -1.75 -15.24 8.06 -7.18
1983 10.79 oMt -1.12 -11.91 5.01 -6.90
1984 12,04 12.47 12.17 0.13 -0.43 -0.30
Average

1965-84 12.28 6.45 4.68 -7.60 5.83 -1.77
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Table A-24

Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 3, Engineering in Northern Alberta,
1981-84

Year rt 2 r9 r9-rt rt-pn T

OLD NEW (@) %D, NEW OLD NEW
1981 (WS AS) %02 15522 7796 -0.53 -7.80 LSS 7.20 -=-0.07
1982 13.49 S d3 0.66 -0.80 -12.83 -14.29 8.06 -4.77 =~-6.23
1983 1079 YR 0.91 -0.20 -9.88 -10.99 5 s 0l -4.87 -=5.98
1984 i 2504y 12047 130900 il 7S s 587 -0.31 -0.43 1Nsdidy: p=0raid
Average

1965-84 1228 6.45 11.47 8.75 -0.81 -3.53 5.83 4.27 1.70
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Table A-25

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 3, Engineering in Southern Alberta,
1981-84

Year rt i r9 r9-rt rtopn r9-rn
1981 ItSE/5 8.02 3.08 -12.67 oS -4,94
1982 13.49 5.43 -1.32 -14.81 8.06 -6.75
1983 10.79 S 718 -0.54 -11.33 5.01 ~-6.32
1984 12.04 12 5417 13.28 -1.24 ~-0.43 O 8ill
Average

1965-84 12.28 6.45 4.90 =738 5.83 =1 .20




Table A-26
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 3, Engineering in Southern Alberta,

1981-84

Year rt By 9 r9-rt rtorh r9-rP
OLD NEW OLD NEW OLD NEW

1961 18.73 §.02 1631 L 0.55 =7 o010 Vw1 4 Br28 @73

)40 (8 13.49 5.43 1.15 =038 y2ldsI38 ~1J3:86 8.06 -4.28, =5.80

1983 1Q479 5.78 1.47 0132 =9.31 -=10.46 5601 -4.30 -5.45

1984 i2ald 12:4947 L4.9%9 1874 2.96 0.70 -0.43 2..5% Q27

Average

1965-84 12.28 6«43 Lk1.76 8.97 -0.49 ~-3.28 5.83 5.31 26512




Table A-27

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 4, Machinery in Southern Alberta,

=g =

1981-84

Year rt By r9 rg-—rt rt-rn r9-rf
1981 Lo 3 8.02 =] 2186 =16.91 LV E -9.16
1982 13.49 5.43 -4.34 =17 a8 8.06 -1.05
1. 985 10.79 5.78 =4,.58 =155 30 ps 0] =10% 36
1984 12.04 12.47 8.50 -3.48 -0.43 =501
Average

1965-84 12.28 6.45 2.86 -9.42 5.83 =35




Table A-28
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 4, Machinery in Southern Alberta,

1981-84

Year rt x] 9 rg-rt rt—rn r9-r"
OLD NEW OLD NEW OLD NEW

1981 Lo 73 802 14.79 6.06 =097 =Y+09 7.73 bare. =196

1982 13.49 5.43 =0.96 =2390 =14,45 =16.99 8.06 =030 e85 33

1983 10.79 D =deBl »=259% widggll =JlOa%3 SIOILOLT ST 2S) S e

1984 12.04 12.47 11.33 8.84 =077 ik -3.20 -0.43 ShadlS =363

Average

1965=84 12,28 6«45 Ll+S3 8.05 =013 75 -4.20 283 5.08 WGl




Table A-29

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 4, Engineering in Northern Alberta,

1981-84 &
Year rt rn rg rg—rt rt-rn rg—rn
»
1981 NLSUSTAS 8.02 1.44 -14.31 /60 7/t -6.58
1982 13.49 S -2.48 -15.97 8.06 -7.91
1983 10.79 Shar/i5 -2.08 -12.87 5.01 -7.86
1984 12.04 12.47 10k 312 -1.72 ~-0.43 =205
Average




Table A-30
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Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 4, Engineering in Northern Alberta,

1981~-1984

Year rt - rY r9-rt ptoph r9-r"
OLD NEW OLD NEW OLD NEW

1981 IEShan/tD 8.02 13.60 Oxstl ~2.15 -8.99 Poilis ST i (5

1982 13.49 5.43 -0.16 -1.51 -13.65 -=15.01 8.06 =5%59 1=6:95

1984 12.04 12.47 12.09 10.06 0.05 -1.98 -0.43 -0.38 =-2.02

Average

1965~-84 12248 GRydisy Tl 2. 314518 =1 50 -4.64 5.83 3.99 O 3y
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Table A-31

Tax Rates for the Development Stage without Royalties,
Canadian Ownership Rate 4, Engineering in Southern Alberta,

1981-84

Year rt 5" r9 r9-rt rtoph r9-r"
1981 kS « 72 8.02 2n 110 =363 1478 = 7
1982 13.49 5.43 -2.04 =15:53 8.06 o
1983 10.79 5.78 7 =12.30 501 =7 2%
1984 12,04 12.47 11.43 =@ 64 -0.43 -1<04
Average

1965-84 12.28 6.45 4.68 =7 =80 5.83 =L:43




Table A-32

Tax Rates for the Development Stage with Royalties,
Canadian Ownership Rate 4, Engineering in Southern Alberta,

1981-84

Year rt rn rg rg-rt rt—rn rg-rn
OLD NEW OLD NEW OLD NEW

1981 13%7'9 8.02 14.70 206 B 1.06 =8.18 LY E 8.79 -0.45

1983 10,79 5.78 0.9 <=E.;53 "“SfUs28 "~=11.34 5 01 =Juzd —6.33

1984 L2w0d h2;47 13.18 1uas06 1.14 =0.97 =0.43 0.98 -1.40

Average

1965-84 12.28 6.45 11.50 8.78 Fl .63 =3.30 5.83 2 =08 2.30
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Table A-33

Tax Rates for the Extraction Stage without Royalties,
Machinery in Southern Alberta, 1965-84

Year rt " r9 r9-rt rtopl r9-r"
1965 10.05 6052 2.83 =7 w2 3 :53 -3.69
1966 10.74 a.&53 2.80 =7 .04 4521 = 3alls
1967 1 adc By 32 ) ~9.54 5.94 -3.60
1968 11 20 7.54 Ze 11D -9.09 3.66 -5.44
1969 1ig s 8.04 2:92 -9.30 4.19 =12
1970 12503 Pa23 159 -10.48 4.80 =5: 68
1971 L5 20 7.54 3218 =302 2.66 -4,36
by ) 11.. 19 T ol 7 Sl ~7.62 4,02 -3.60
18738 L2508 5.07 Ea35 ~-10.74 T =02 =2
1974 12456 B8 50 0.24 2 s 9.24 =358
e 12.14 0.96 -4,53 =16.68 118 =5-4410
1876 11.16 3.54 ~-5.13 ~-16.29 762 -8.67
1977 Lk 77 A ha52 =10 25 4,26 S5 o
1978 12,01 SinTll -1.47 ~13.48 6.30 ={pitd
1878 = TX5w 6.29 =018 -14.69 7423 ~7.47
1980 13567 8.99 -1.44 =155 11 4.68 =10+43
1981 1375 8.02 4,23 -11.53 n&Ta =~ 78
1982 L1848 5.43 =05 36 =13 85 8.06 =5+79
1983 10.79 SIS7U8 01513 =H@2iS 5.01 =9, 25
1984 12.04 12.47 17 .28 5.24 -0.43 4.81
Average

1965-84 11.99 6.45 5aS8 -10.41 Breii -5.34
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Table A-34

Tax Rates for the Extraction Stage with Royalties,

Machinery in Southern Alberta, 1965-84

Year rt o r9 r9d-rt rtpn I
OLD  NEW OLD NEW OLD  NEW
1977 Ml e/ 7.51 73.68 20.90 61.91 CXENLE] 4.26 66.17 13.39
1978 1 25501 Biroale I eyl Rl A0 43.40 " 3.06 6,30 49.70 9,36
1979 1BRE52 6.29 52.42 © 16.60 38 %91 3.09 1523 GnJid. 0312
1980 13.67 BEA99r T 2122 927 AL S5 -4.40 4.68 1520522 0.28
1981 LSS 8L40:2 «S50L.05" © 22% 89 34.30 .elid T3] 42.03 14.87
1982 13.49 5..4'3 9,22 4.89 -4,27 -8.60 8.06 -3.79 16.66
1983 10.79 S8l 1554, L0k 4.76 ~-0.02 5.01 ol 4.99
1984 12704 L2049 413291, 3536 31.38 23.32 -0.43 30.95 22.89
Average
1965-84 11.99 6.45 24.18 11.62 L2 16 -0.38 S 95 BN 7S ot
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Table A-35

Tax Rates for the Extraction Stage without Royalties,
Engineering in Northern Alberta, 1965-84

Year rt gl r9 r9-rt rtorh r9-rl
1965 1005 6.52 9.08 =4 87 T -1.44
1966 10.74 6<58 S ol =0 4,21 =3 52
1967 1T%2%6 5P 7. 3.90 ~-7.36 594 -1.42
1968 1.1 210 7.54 457 =5 .63 3.66 =237
1969 12s23 8.04 5,38 -6.85 4,19 -2.66
1970 e 08 7.o93 4,06 =797 4.80 =3 5. 157
1971 10.20 7.54 5216 =5 0)8 2.66 =238
1972 11.19 Wl 511315 015315 4.02 =10 32
1973 12109 2. @7 3.49 -8 166 Tl =8
1974 12.56 302 Iy o RO 9.24 =161
NT5 12.14 0.96 =299 =15 13 16105158 315915
1976 LALGIL® 3.54 =31 010 -14.16 7 062 -6.54
1977 e 7% 7 ¢l 8al8 =559 4,26 -4,.33
1978 1201 e | 0.26 -11:76 6.30 -5.45
1979 k2 a52 6.29 0.47 =13-05 W outs) =582
1980 13.67 8.99 oS5 =i B 0 4.68 ==8.42
1981 - W 8 .12 5. 22 -10.54 Ty 18 -2.80
1982 13.49 5.43 -0.14 13.63 8.06 =50 37
1983 10.79 5.78 1.07 29 7l 5801 -4.,71
1984 12.04 12.47 17 s 012 4.98 = &3 4,55
Average

1965~84 11.99 6.45 BY82.9 =734 5¥ei5S =816




Table A-36

Tax Rates for the Extraction Stage with Royalties,
Engineering in Northern Alberta, 1965-84

Year 5 = rg rg-rt rt-rn rg—rn
1965 10.05 6.52 8.38 -2.88 353 0.65
1966 1074 6.53 9.50 -1.70 48 2d 751
1967 11.26 5.32 10.62 -1.60 5.94 4.34
1968 1«20 7.54 9.08 -2.95 3.66 0.7l
1969 1222 8.04 9.79 -0.40 4.19 3.79
1970 1523 0 Iy 12.20 2.08 4.80 6.88
il 10470 7.54 9.91 -2.18 2.66 0.48
1972 11.19 ST 6.50 -6.06 4.2 -2.04
1973 12.09 5.07 17.58 5.43 7012 12.45
1974 12.56 332 39.80 28.64 9.24 37.88
OLD NEW OLD NEW OLD NEW
1975 12 14 0.96 61.16 18.75 49.39 6.61 11.18 60.58 17.79
1976 11.16 3.54 44.27 13.05 32.26 1.89 Y58 39.88 9.51
1977 N Ts5l 41,91 14.22 28.39 2.45 4.26 32.65 6.71
1978 12 al] g (18T 8.94 4.60 -3.07 6.30 10.90 8e22
1979 13.52 6.29 41.43 19.97 25.68 6.45 Ta22 3595wl 378
1980 13.67 8.99 6.62 3.57 -6.87 =10.10 4.68 ~=2.19 -=5.42
1981 15.75 8402 12.03 8.54 -3.72 =7.21 Ta1s 4,01 0.52
1982 13.49 5.43 38.89 31.86 =-25.40 -18.37 8.06 =-17.32 -10.31
1983 10.79 5.78 9.75 8.36 -1.04 -2.43 5.0 2.97 2.67
1984 12 .04 " L8547 9.67 8.32 =-2.37 =-3.72 =-0.43 -2.,80 -4.15

Average
1965-84 LY .55 6.45 20.92 13.50 5,96 -0.46 5.55 14.47 25
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Table A-37

Tax Rates for the Extraction Stage without Royalties,
Engineering in Southern Alberta, 1965-84

Year rt " r9 r9-rt rtopn 9=l
N

1965 10.05 6.52 515018 -4.97 3 .58 -1.44
1966 10.74 6.53 5.01 -5.73 492, -1.52
1967 k216 Ste 3.2 3.96 ~-2.36 5.94 -1.42
1968 11.20 o4 4551 ~-6.63 3.66 -2.97
1969 125 238 8.04 538 -6.85 4.19 -2.66
1970 1285108 1523 4.06 ~-7.97 4.80 =35 117
1971 10.20 RS54 Yl -5.03 2.66 -2.38
1972 115719 Te 5:85 -5.35 4.02 -1.,32
1973 12.09 5202 0,7 3.49 -8.60 7.02 -1.58
1974 12156 3vs312 s 70k -10.85 9,24 -1.61
1975 D24 0.96 -2.99 -15.,13 11.18 -3.95
1976 WL IEG 3.54 -3.00 -14.16 7l ¢ 612 -6.54
1977 SIS 18 /AT ACISt 8% 612 -8.15 4,26 -3.89
1978 12.01 5n 71 0.62 ~-11.39 6.30 -5.09
1979 1852 6.29 0.93 -12.59 28 -5.36
1980 13.67 8.99 1.08 -12.60 4.68 -7.91
1981 1519745 8.02 55818 -9.88 o -2.14
1982 I8l dior = 5.43 0.30 -13.20 8.06 -5.13
1983 10.79 5.78 1..65 ~-9.,13 5.01 ~-4,13
1984 12.04 12«47 18.13 6.09 -0.43 5.66
Average

1965-84 11.99 6.45 35512 ~-8.47 5:55 -2.93




Table A-38
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Tax Rates for the Extraction Stage with Royalties,

Engineering in Southern Alberta, 1965-84

YelkE rt rn rg rg—rt rt—rn rg-rn
OLD NEW OLD NEW OLD NEW
1977 18.7% 951 63.17 [9062  GL.410 7.84 4.26 55.66 12.10
1978 12401 GR7:, 45.82 13eup, ., d5isn 1,75, B30 K @0.11 " 7.93
1979 13.52, .29 43.74 15,5 30.23 1.61 7.23 37.46 8.84
1980 13.67 8.99 19.37  9.72 5.69 -3.95 4.68 10.37 0.73
1981 15.75. @a02 43.30 201,13 29.64 537 RGP “IE.3T X3510
1982 13.49 5.43 7.28 4.13 -6.21 -9.37 8.06 1488 =L.31
1983 10.78 . Sefg 12:97 939 2.18  -1.42  5.01 -0 » BuAg
1984 12.04 12.47 40.73 33.47 28.69 21.43 -0.43 28.26 21.00
Average
1965-84 11.99  6.45 25.81 18.31  13.67 2,31, "%.85 1.6 - 11,06
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