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EXECUTIVE SUMMARY

I. INTRODUCTION

The federal government announced the Exploration Tax
‘Credit (ETC) in October 1985 as part of the Frontier Energy
Policy, designed to encourage o0il and gas exploration in Canada's
frontier lands. The credit became available on December 1, 1985
- and expired under a sunset clause at the end of 1990.

When the measure was introduced, the government
announced that the cost and effectiveness of the credit would be
evaluated and the present study analyses its economic and fiscal
impacts. It examines such issues as the extent of exploration
directly attributable to the ETC, the cost of the ETC to the
federal government in forgone tax revenue, the impact of the
credit on petroleum discoveries, and the degree to which the ETC
has accomplished its original objectives.

ITI. BACEGROUND

_ Soon after the present government took office in
September 1984, it set out principles to make energy policy more
market-oriented and flexible. The Western Accord, signed in
March 1985 by the Government of Canada and the western provinces,
phased out the National Energy Program (NEP). The phasing-ocut of
the substantial subsidies to offshore exploration provided by the
Petroleum Incentives Program (PIP), which was part of the NEP,
together with low petroleum price expectations and unfavourable
geological prospects, meant that only companies with sufficient
cash-flow and a longer-term view would make substantial
investments in high-cost, high-risk offshore exploration. Hence
the industry and provincial governments urged adoption of a
replacement incentive' for offshore exploration. The federal
government: responded by bringing in the ETC to provide
transitional assistance until the commencement of offshore
production.

The ETC is earned at a rate of 25 per cent of
qualifying Canadian Exploration Expense (CEE) in excess of $5
million on a well in Canada. The credit is targeted at high-cost
offshore oil and gas operations, but not discriminate between
owners or locations. In addition, it cannot be earned on
expenditures earning other forms of government assistance.

To the extent that ETCs earned in a particular year
cannot be used to offset that year's tax, the firm is allowed to
carry the credit back to offset income tax paid in any of the
three preceding years. Taxpayers unable to claim the credit
fully may earn a cash refund of up to 40 per cent of the
unclaimed amount. The amount of ETC that cannot be claimed or
refunded can be carried forward to offset tax in any of the
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following ten years. ETC claims and refunds reduce the
cunulative CEE pool in the same year.

Tax reform terminated ETC refunds for 1988 and later
tax years for companies that are not small Canadian-controlled
private corporations, and applied the annual investment tax
credit limitation rules to the ETC. In addition, for 1988 and
later tax years, ETC claims and refunds reduce the cumulative CEE
pool in the following tax year.

When the ETC was announced, the government expected the
net federal cost of the ETC after the termination of PIP to be of
the order of $150 to $250 million per year. The projections were
based on petroleum prices that were considerably higher than
those that eventually prevailed, however, and thus overestimated
future exploration activity. The total amount of ETC earned from
December 1985 to December 1990 was roughly $233 million in 1990
dollars. More than 95 per cent was earned on exploration in the
frontier areas. About 60 per cent, or $145 million, was claimed
by, or refunded to, 30 corporations in the year the credits were
earned, with the remainder being carried forward to offset future
taxes.

ITT. MAIN _FINDINGS

The study developed a model of an oil and gas firm to
analyze the tax variables affecting private investment decisions
pertaining to exploration for Canadian oil and gas. Comparing
the marginal after-tax cost of exploration with and without the
ETC, the results show that, if a firm were taxable, the marginal
after-tax cost would fall by roughly 26 per cent with the ETC.
For non-taxable firms, the incentive was much less.

The model was also used to compare the incentive
effects of other fiscal instruments with those of the ETC. For
example, super depletion, which previously provided assistance to
high-cost offshore exploration during the period April 1977 to
March 1980, was found to provide the greatest incentive to
exploration. With a 38 per cent corporate income tax rate, the
ETC rate would have to be increased from 25 per cent to roughly
41 per cent to provide the same exploration incentive at the
margin.

The Canadian federal tax system, even without the ETC,
tends to encourage exploration at the margin. When comparing
offshore exploration incentives in Australia, Norway, the United
Kingdom, and the United States, the Canadian system without the
ETC provides the greatest exploration incentive, with the
exception of certain cases in the United Kingdom and Norway where
a company can share tax benefits between its producing and non-
producing projects. Conversely, the United States system appears
to discourage marginal exploration drilling in its continental
shelf.
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Even if the Canadian tax structure as it affects
exploration is internationally competitive, the key issue is what
incremental impact the ETC had on exploration by oil and gas
firms in Canada. A firm of private consultants was contracted
for the study to assess the incrementality of the ETC by
surveying companies that had earned an ETC at least once.

The case study analysis estimated incremental effects
of the ETC in two ways -- at the individual well level, and at
the level of the total exploration budget for the firm. The
results of the case studies show that all of the individual ETC-
assisted wells would have been drilled in essentially the same
form at about the same time without the ETC. Only in two of the
wells surveyed were some investors influenced by the ETC. Had
the ETC incentive been terminated at the time the decision to
drill was made, the impact would have been at most a delay of
drilling for several months. As to the effect on exploration
budgets, two out of nine companies had institutional mechanisms
that made the ETC have some incremental impact on their Canadian
exploration budget. One company directed the incremental funds
to seismic exploration in the Canada lands. The other company
said the incremental impact was either in additional seismic
work, or in the drilling of an additional explorateory well in
conventional operations in the provincial lands. As a result,
the overall incremental activity attributable to the ETC was
estimated to be about 5 per cent of qualifying Canadian
exploration expenses, i.e., $47 million in 1990 dollars.

: ~ This measure of incrementality was incorporated into an
assessment of the true opportunity’ cost of the ETC to the federal
government in forgone tax revenue. A tax revenue simulation
model was developed to estimate federal corporate tax revenues
under actual and no-ETC scenarios. The actual case assumes that
the firm attempts to minimize corporate tax according to the
observed earning of the ETC. The no-ETC tax simulations assume a
5 per cent reduction in qualifying Canadian exploration expenses
from the actual case. The cost of the total forgone federal tax
revenues resulting from the ETC is estimated to be about
$146 million in present value.

The $146 million cost of the ETC to the federal
government is much smaller than the present value of ETC earned
by corporations of $233 million. The difference is due first to
the fact that many of the o0il and gas firms are not sufficiently
taxable to take immediate and full advantage of the ETC -- only
about 60 per cent of ETCs earned were either claimed by, or
refunded to, corporations in the year in which the credits were
earned. The cost of the unclaimed balance is less to the
government because it must be carried forward to offset tax in
future years, and its value is discounted accordingly. Second,
the cost of providing the ETC is reduced by the fact that most
0il and gas companies have an array of large, unamortized tax
deduction and credit pools, so that the earning of ETC does not
necessarily imply an increased ability on the part of these firms
to reduce tax. Third, the reduction of the cumulative CEE pool
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by ETCs claimed and refunded increases tax payable, whlch further
reduces the cost to the government.

Bringing together the report's findings, we estimate
that the $146 million cost of the ETC would generate $47 million
in incremental exploration activity. This implies that every
dollar of incremental exploration expenditure requires $3.2 of
federal tax incentives.

The analysis was next extended to consider the ETC's
effect on undiscovered resources. This part of the study,
‘undertaken by the Department of Energy, Mines and Resources, is
detailed and consistent in the treatment of geology, engineering,
associated costs, and the economic and fiscal environment
relevant to the area under evaluation. It assesses the effect of
the ETC on incremental natural gas resources in the Mackenzie
Delta and Beaufort Sea region. The simulation results indicate
that retention of the ETC would increase the commercially viable
portion of undiscovered resources by 4.2 per cent.

Although the analysis applies directly to the
undiscovered natural gas resources of the Mackenzie Delta-
Beaufort Sea region, the study indicates that the results are
indicative of the ETC's impact on exploration in all of Canada's
frontier petroleum resource basins. In other words, the
retention of the ETC would have only a modest impact on the
amount of resources found. This conclusion is consistent with
the impact of the ETC on exploration activity described in the
case-study interviews with the industry. '

IV. CONCIUSION

The study concludes that the ETC incentive provided
little stimulus to exploration in the o0il and gas industry and
has had a correspondingly modest effect on the discovery of new
resources, for primarily three major reasons.

First, exploration costs are a small percentage of
overall costs in most offshore oil and gas projects. Tax
incentives aimed solely at exploration may not influence the
overall cost significantly, since exploration, development,
production, refining, and distribution costs all enter the
assessment of the net return from the long-term commitment of
funds to a project. :

Second, offshore oil and gas projects, at which the ETC
is effectively targeted, are highly risky. Great uncertainty
surrounds both the possibility and pool-size of a discovery. The
significance of the impacts of tax incentives on financial
returns is typically overwhelmed by uncertalntles about the
project itself.

Third, many companies are in fact non-taxable and only
some are eligible for the ETC refund. Others factor incentives
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into their investment decisions only if those incentives are
extremely generous, such as the PIP.

Although the ETC has had little effect on exploration
in Canada, it was not introduced solely to encourage exploration.
The ETC was also intended to smooth out over time the fiscal
shock to the system from the phasing out of the PIP. The
analysis indicates that the ETC served this purpose of providing
temporary assistance to the industry, although not to the extent
initially projected, since lower-than-expected oil prices
depressed incentives to explore. '
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AN EVALUATICN OF THE EXPLORATION TAX CREDIT*
I. INTRODUCTION

A. Background

The Exploration Tax Credit (ETC), a special investment
tax credit contained in the Income Tax Act, was announced in
October 1985, as part of the federal government's Frontier Energy
Policy.' This policy introduced a broad range of measures in
addition to the ETC, including a new federal frontier royalty
scheme, a new land management regime, and reduced regulatory
burden. All were intended to encourage exploration for energy
resources and other development in Canada's frontier lands.

The ETC became available on December 1, 1985, and
contained a sunset clause terminating it on December 31, 1990.
It was introduced not solely out of concern about exploration,
but to provide transitional help to the oil and gas industry in
light of the govermment's decision to phase out the National
Energy Program (NEP) and one of its principal elements, the
Petroleum Incentives Program (PIP).

0il and gas companies earn the ETC at a rate of 25 per
cent on qualifying Canadian Exploration Expense (CEE) above
$5 million on a well in Canada. The credit is non-~discriminatory
toward ownership and location. It cannot be earned on well
© expenses eligible for payments under the federal PIP or the
Alberta Petroleum Incentives Program (APIP). If firms are not
able to fully claim the credit earned in a year, 40 per cent of
the unclaimed balance may be refunded in cash. The ETC claimed
or refunded reduces the net amount of CEE that can be added to
the cumulative CEE pool for tax deduction, in the same way that
general investment tax credits reduce capital cost allowances.

*, This paper could not have been completed without the co-
operation of the Department of Enerqgy, Mines and Resources
and Revenue Canada, which supplied the basic data for the
evaluation. Valuable comments and suggestions were provided
"by members of the Business Income Tax Division, the
Department's Advisory Committee on Tax Evaluation, the
Department of Energy, Mines and Resources, and Professors
Robin W. Boadway, John F. Helliwell, and Glenn P. Jenkins.

1. Government of Canada, Canada's Energy Frontier -- A
Frameweork for Investment and Jobs, (Ottawa: Supply and
Services Canada, 1985),

2. The frontier lands include the mainland territories (Yukon
and Northwest Territories), the West Ceoast, the Mackenzie
Delta and Beaufort Sea, the Arctic Islands, Hudson Bay, the
Grand Banks and lLabrador Sea, and the Eastern Arctic and
Nova Scotia offshore areas.




The 1987 tax reform altered some ETC provisions.
Refundability was terminated for 1988 and succeeding taxation
years for those companies that are not small Canadian-controlled
private corporations. The annual investment tax credit
limitation rules were applied to the ETC. Any ETC claimed or
refunded reduced the cumulative CEE pool in the following tax
year to simplify the taxpayers' calculation of optimal CEE
deduction and ETC claims.

When the ETC was announced, its net federal costs after
PIP was terminated were expected to be $150 to $250 million a
year, depending on the projected level of high-cost exploration.?

B. Objectives of the ETC Incentive

When the present government took office in September
1984, it set out principles for a new energy policy that would be
more market-oriented and flexible. Later, it announced a series
of modifications to existing energy policy.

On February 11, 1985, the Governments of Canada and
Newfoundland signed the Atlantic Accord, establishing joint
‘management of the o0il and gas off the coasts of Newfoundland and
Labrador by the Canada-Newfoundland Offshore Petroleum Board.

The Accord provided for the same sharing of resource revenue from
offshore petroleum-related activities between Canada and:
Newfoundland as existed between Canada and provinces in Western
Canada producing hydrocarbons. Newfoundland is thus entitled to
establish and collect revenues from offshore resources as if they
were on land. '

A month and a half later, on March 28, the federal
government signed the Western Accord with the producing provinces
of British Columbia, Alberta, and Saskatchewan to replace the NEP
with a more market-responsive pricing system and profit-sensitive
fiscal regime. The government deregulated oil prices on
June 1, 1985, and removed or phased out several federal oil and
gas taxes, including the Natural Gas and Gas Liquids Tax, the
Incremental 0il Revenue Tax, the Canadian Ownership Special
Charge, as well as the Petroleum Compensation Charge. Further,
the Petroleum and Gas Revenue Tax (PGRT) would no longer apply to
either production from new wells of oil, natural gas, and gas
liquids, from April 1, 1985, or to incremental production from
pools subject to an enhanced recovery scheme; and PGRT levied on
production would be completely phased out by the end of 1988.

An important aspect of the Western Accord was a
committment that the federal government would introduce no new

3. Government of Canada, The Exploration Tax Credit, Department
of Energy, Mines and Rescurces, Press Release, (October 30,
1985).
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oil and gas legislation that was discriminatory, either in terms
of ownership or location. In the spirit of of this commitment,
the government announced that the PIP, which discriminated
against foreign investment and location, would be terminated on
March 31, 1986, with grandfathering provisions to the end of 1987
on wells drilled in the frontier lands,

Exploration in the frontier areas had begun to decline
in 1985, and was expected to decline further because of steadily
decreasing oil prices and the impending termination of PIP. Only
companies with sufficient resources and a longer term view would
have been willing and able to make substantial investments in
high-cost, high-risk offshore exploration. Taken together, the

-elimination of the PIP, low price expectations, and geological

prospects in the petroleum industry at that time increased the
risk borne by private investors in exploration and development.
As a result, the industry and provincial governments called for a
replacement incentive to maintain reasonable levels of
exploration. The response of the government was the introduction
of the ETC, a non-discriminatory tax instrument designed to
provide the industry with transitional assistance until the
commencement of offshore production.

The ETC was expected to benefit mainly high-cost wells
in Canada's offshore federal lands because high-cost exploration
typically occurs in the off-shore areas, and also because of the
$5 million threshold for earning ETC. Some exploration wells in
the mainland territories and on the provincial lands were also
expected to earn the credit.

To offer more balanced encouragement to oil and gas
exploration in Canada's frontier areas, the federal government
also introduced, in its Frontier Energy Policy, an Investment

‘Royalty Credit (IRC). IRCs may be earned, at a 25-per-cent rate,

on the first $5 million of eligible expenses on new exploration
wells on frontier lands, and are therefore targetted at both low
and high-cost wells. IRCs earned are used to offset federal
royalties so, for non-producing wells, the value of the IRC must
be discounted to take account of the delayved application of the
royalty credit. Importantly, however, the ability of firms to
transfer IRCs among projects can increase the credit's value.

The new energy policy also abolished the controversial
25-per-cent Crown-share back-in, and the land-issue and bidding
mechanism, discussed later.

41, 'For many (offshore) projects, a relatively long lag exists
between exploration and production, and thus between
exploration and royalty payments. For this reason, IRCs
earned on wells that are non-producing may be transferred
and applied to offset federal royalties payable on producing
projects, thus increasing the present value of the credit.




When the Minister of Energy, Mines and Resources
announced the ETC as part of the Frontier Energy Statement, he
said the new tax credit "will ensure that Canada's exploratlon
fiscal regime remains internationally competitive". 1In addition,
the Government of Canada expected the new measures to put high-
cost exploration investments on a more equal footing with
enhanced oil recovery, heavy oil, and cil sands projects in
Western Canada, thus ensuring that frontier exploration and
development would continue to contribute strongly to Canada's
energy security.

C. Objectives and Scope of the Evaluation

When the ETC was introduced, the Minister of Energy,
Mines and Resources directed the Petroleum Monitoring Agency to
collect data on a timely basis "to enable the government to
evaluate both the cost of the ETC and its effectiveness in
meeting policy cbjectives". Since the incentive is scheduled to
expire at the end of 1990, the industry urged the government in
1990 to consider whether it would continue the program.

This study aims to evaluate the'effectiveness of the
credit. Its focus is two-fold:

« to evaluate the impact of the ETC on exploratlon activity in
the Canadian petroleum industry; and

+ to measure the impact of the ETC on federal tax revenues in
order to assess the cost-effectiveness of the credit.

The paper is organized as follows:

Chapter II describes exploration activity in the oil
and gas industry in the past 15 years and explores the major
determinants of exploration. It pays special attention to the
frontier areas since these are most affected by the ETC.

Chapter IIT spells out the important features of the
ETC and changes under the 1987 tax reform. It presents the
actual and expected amounts of ETCs earned, claimed, carried back
and carried forward.

Chapter IV examines exploration investment decisions
under the current fiscal regime. The after-tax cost and user
cost of exploration are derived, allowing for an assessment of
the ETC incentive to the private sector. The chapter compares

5. The Canadian Petroleum Association made a submission before
the February 1990 budget requesting that the government
"address the continuation of the program in the budget of
1990. The sooner the petroleum industry is aware of the
status of the ETC, the decision to drill or not will have
one less uncertainty".




exploration incentives under the ETC with those under alternative
incentive mechanisms. The chapter also compares the Canadian
fiscal regime and incentives with those in other countries.

Chapter V considers the framework in which corporate
decisions about major investment projects in the oil and gas
industry are made. It investigates the extent to which
exploration expenses are directly attributable to the ETC in the
study period. It presents the findings of a case-study survey
based on interviews by consultants with representatives of
various companies in the industry.

Chapter VI analyzes the relationship between the ETC
and other federal tax provisions such as the CEE deduction and
earned depletion. It develops a simulation framework to analyze
the effect of the ETC on federal tax revenues. This analysis,
together with the findings on the incremental effect of the ETC
on exploration activity discussed in Chapter V, allows us to
compare ETC costs and benefits and thus assess the incremental
tax cost of the ETC to the federal government.

Chapter VII assesses the impact of the ETC on
undiscovered resources of oil and gas. The analysis uses a
marginal analysis model for gas reserves developed by the
Department of Energy, Mines and Resources.

Chapter VIII summarizes our results and draws
conclusions about the effects of the ETC.




II. EXPLORATION ACTIVITIES IN THE CANADIAN OIL AND GAS INDUSTRY

This chapter describes the nature of exploration for
mineral fuels in Canada and provides background information
necessary for evaluating the ETC. It presents statistics on
expenditure patterns and other aspects of the behaviour of the
industry in the past 15 years.

The first section describes trends in the Canadian oil
and gas industry from 1975 to 1989. The discussion includes
factors affecting the pattern of exploration and development of
‘mineral fuels and a summary of information on the leasing of land
for exploration.

A. Trends in Exploration Activities

Because exploration can be viewed as long-term
investment in the o0il and gas industry, the proportion of overall
investment devoted to it is of great interest. Table 2.1
compares total national spending on exploration in the petroleum
industry with overall national investment from 1975 to 1989. 1In i
the first part of this period, exploration expenditures rose
steadily to a peak in 1980 of 7.4 per cent of total investment,
‘following the second OPEC oil price shock of 1979. By 1989,
exploration had fallen to a share of only 2 per cent.

The introduction of the NEP at the end of 1980 and the
recession of 1981-82 led to a drop in exploration spending. It
rebounded in 1983, but fell again in 1986 as world oil prices
dropped dramatically after a large increase in Saudi oil
production. This coincided with the termination of the PIP and
the deregulation of oil and gas in Canada. By contrast, except
during the recession in the early 1980s, total investment in the
economy increased throughout the period. The third column of
Table 2.1 shows further that investment in the Canadian economy
shifted toward the upstream petroleum industry from the mid-1970s
to the mid-1980s, and then returned to the pre-mid-1970s level.

Trends in exploration spending in the petroleum
industry followed different patterns in frontier and conventional
lands. Table 2.2 shows that frontier exploration increased from
1975 to a peak in 1984. Conversely, exploration on provincial
lands substantially diminished in 1981 and 1982 due to the
recession. The continuation of strong exploration in the
frontier area during the recession was partly due to the NEP and
its PIP, which provided enormous incentives to the o0il and gas
companies to explore and develop, especially on the frontier.

6. Helliwell, J.F., M.E. MacGregor, R.N. McRae, and A. Plourde,
0il and Gas in Canada; The Effects of Domestic Policies and
World Events, Canadian Tax Paper No. 83 (Toronto: Canadian
Tax Foundation, 1989), p. 137.




After 1984, frontier exploration expenditures started
to decline; they fell further in 1986 and 1987 when the PIP began
to be phased out. They finally returned to the pre-1979 level by
the end of the period. Conventional lands exploration
expenditures followed a more stable pattern, peaking in 1980 and
again in 1985, in line with swings in international oil prices.
In sum, exploration in the conventional lands seems to follow
general economic conditions and world oil prices. The size of
incentive provided by governments seemed to be critical in the
frontier areas, where the costs of exploration tend to be
prohibitive.

Total exploration expenditure includes three major
components: land acquisition and rental, geoclogical and
geophysical activity, and drilling. Only drilling is closely
related to expenses that qualify for the ETC. Tables 2.3a and
2.3b separate exploration expenditures by type and region. They
show that land acquisition and rental costs are much lower for
frontier projects than for provincial exploration. But
conventional lands often include well-established infrastructure
that makes exploration, development and production much cheaper.
Drilling costs account for most of the exploration expenditures
in both areas, although they are much higher on the frontier.
Much frontier drilling takes place offshore -- for example, in
the Beaufort Sea and off the coast of Newfoundland -- where it is
far more difficult and expensive than on land.’

Table 2.4 compares the completions of exploratory wells
in the Canada lands and provincial lands. Drilling in both areas
rose steadily from 1983 to 1985, then dropped slightly in 1986.
The number of completed frontier wells dropped, however, by
roughly four-fifths in 1987, while the number of conventional
wells increased in both 1987 and 1988. Well completions declined
in both areas in 1989, with frontier well completions falling to
almost half their 1988 level.

The objective of exploration, of course, is to discover
additional pools of recoverable oil and gas and to expand
established reserves. The volume of established reserves of
crude o0il in conventional areas fell steadily over the study
period, while the volume of frontier reserves increased
gradually, except for a large ‘increase in 1981 and a sharp
reduction in 1984. These anomalies are explained in part by
overly optimistic projections that were later adjusted.

Almost all frontier production was at Norman Wells in
the Northwest Territories. Table 2.5 shows that frontier
reserves of crude oil, as a share of all Canadian reserves, rose

7. See, for example, The Coopers and Lybrand Consulting Group,
Petroleum Incentive Program: Program Evaluation Study, a
report prepared for the Department of Energy, Mines and
Resources (November, 1985}.




from about 1 per cent in the mid-1970s to more than 20 per cent
in the late 1980s. Overall, the total established reserves of
crude oil remained level from 1978 to 1989, fluctuating around
1 billion cubic metres.

Reserves of natural gas followed a different pattern
illustrated in Table 2.6. Marketable natural gas reserves in
conventional areas rose slowly to a peak in 1984, whlle frontier
marketable natural gas reserves increased unlformly ‘over the
entire 15 years.

Frontier reserves of crude oil and marketable natural
gas thus assumed relatively greater importance, while the total
established reserves of both remained quite stable.

B. Key Determinants of Exploration Expenditures

The key factors that influence the decision to invest
in exploration for fossil fuels include geological prospects,
prices of fuel in the international market, the fiscal regime
faced by the 1ndustry, and the internal cash flow available to
the companies. It is a complex decision process.

(a) Geology

Exploration activities depend heav1ly on geological
prospects of potential resources existing in a partlcular area.
Exploration activities related to the increments in established
reserves of oil in the frontier lands exhibit relatively little
drilling success over the interval from 1975 to 1985. According
to internal assessments by the Department of Energy, Mines and
Resources, the drilling results in frontier lands before the
announcement of the ETC were less successful than hoped for.
This tended to dampen exploration activity in the area.

Another important factor influencing exploration
activity, related to the geological prospects of a potential
resource, is the threshold volume of a field, defined loosely as
the quantity of resource in the field requlred to justify its
development, taking into account the costs of transporting the
resource to market. The more remote an area, the hlgher are the
transportation costs, in general, and the greater is the field's
threshold volume. Threshold volume considerations are
partlculary important in the evaluation of frontier gas fields,
since pipelines are typically needed to ship the gas to market.

8. In both Table 2.5 and Table 2.6, additions are presented as
gross additions after any retroactlve adjustments. Initial
estimates tend to overestimate or underestimate actual
recoverable reserves. Corrections to the original figures
are included in subsequent years. Therefore, it is possible
for a negative value to appear in the additions column of
both Table 2.5 and Table 2.6.




(b) Prices of 0il and Gas

International prices of crude o0il are also a critical
factor, perhaps the most critical, in decisions on exploration,
development, and production. Table 2.7 shows that the world
price of oil more than tripled from 1975 to 1981 after the second
OPEC o0il price shock. 0il prices then fluctuated slightly until
1986, when they dropped by one-third, and thereafter remained
relatively stable except for a rise in 1987. The decline may be
explained by competition from non-OPEC sources such as the North
Sea, reduced discipline in the cartel, and restrained oil and gas
consumption by both industry and the public.

Wellhead prices are the prices of most immediate
interest to upstream operations. Until the mid-1980s, Western
Canada wellhead prices were regqulated under the National Energy
Program, and thus cushioned from the volatile price movements in
the global market. As a result, prices rose uniformly up to a
peak in 1985. Deregulation under the Western Accord, coupled
with the fall in world prices, brought a sharp drop in 1986 and
another drop in 1988. Prices of natural gas at the plant gate
followed a similar pattern.

(¢) The Fiscal Regime

. Taxes and incentives can strongly affect the behaviour
of companies and the net revenues companies receive from their
oil and gas operations. These effects depend not only on the
financial and taxpaying status of the firm, but also on the tax
rules, which have varied a great deal. In the past 15 years, a
number of oil and gas tax regimes were introduced and removed,
compounding uncertainty for comganies in an already far from
certain investment environment.

In 1973, the Middle East War brought OPEC's first
unilateral price increases, which caused not only a shock to the
economy but raised questions about national security and energy
supplies. The federal government responded with an
interventionist energy policy. It introduced an 0il Import
Compensation program in March 1974 to subsidize the price of
imported o0il down to domestic regulated wellhead prices. The
Petroleum Administration Act of 1975 gave the federal government
final authority to decide interprovincial crude oil and gas
prices.10 This pricing system directly regulated domestic crude

9. See Helliwell, J.F., M.E. MacGregor, R.N. McRae and
A. Plourde, "0il and Gas Taxation," Osgoode Hall Law
Journal, Vol. 26, No. 3 (Fall 1988).

10. Helliwell, J.F., M.E. MacGregor, R.N. McRae and A. Plourde,
0il and CGas in Canada: The Effects of Domestic Policies and
_World Events, Canadian Tax Paper No. 83 (Toronto: Canadian
Tax Foundation, 1989).
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0il prices, subsidized eastern Canadian imports, and controlled
both the domestic price and the amount of hydrocarbon exports.
Federal oil subsidies increased substantially as the level of
imports rose, placing increasing pressure on the government's
fiscal capacity.

To encourage greater exploration for oil and gas in
Canada, the federal government replaced percentage depletion with
a more generous depletion allowance system. The federal budget
of November 1974 introduced earned depletion which allowed one-
third of eligible expenditures to be written off, but the claim
was limited to 25 per cent of resource profits as defined for
earned depletion purposes. This allowance was later supplemented
by "super depletion", introduced in March 1977, which allowed
exploration expenditures above a threshold of $5 million to
qualify for an allowance earned at a rate of 66 2/3 per cent.
This was in addition to both earned depletion earned at the rate
of 33 1/3 per cent, and the immediate 100 per cent write-off of
those exploration expenses. The combined effect of super
depletion, earned depletion and immediate write-off meant that
fully 200 per cent of these expenses were deductible.

World oil prices began to rise in early 1979 with the
second OPEC oil price shock. By 1980, they had doubled. This
compounded the federal government's difficulty in subsidizing oil
imports. It also allowed o0il producers and oil-producing
provinces to gain significant amounts of revenue, which
intensified conflict between the federal government and the
producing provinces. When the government attempted to initiate
an energy price strategy moving domestic oil prices towards
85 per cent of world prices, and to levy a tax of 18 cents a
gallon on transportation fuels, the budget was defeated in the
House of Commons and the government lost the subsequent election.

The newly-elected federal government unveiled the NEP
in october 1980.""  The policy had several goals, including the
control of domestic prices, increased Canadianization of the oil
and gas industry, and the shifting of consumption from oil to
natural gas. A number of new levies were introduced to further
these objectives. The Petroleum Compensation Charge raised funds
to help subsidize o0il imports in the Maritimes and synthetic oil.
_ Another levy, the Natural Gas and Gas Liquids Tax, was added to
the price of all gas and gas liquids produced in Canada.

In addition, an 8-per-cent PGRT was levied on oil and
natural gas production revenues net of operating costs.
Subsequently, the federal government signed agreements in 1981
with the producing provinces for the implementation of the NEP,
including a restructuring of the PGRT. The PGRT rate was
increased to 16 per cent. The introduction of a 25-per-cent
resource allowance, which included the PGRT in its base, meant

11. Department of Finance, The Budget (October 18, 1980).
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that the effective rate of the PGRT was 12 per cent. This rate
was reduced to 11 per cent, beginning June 1, 1982, and a
$250,000 credit against the PGRT was offered to eliminate the
PGRT burden for small producers.

The PIP was also introduced as part of the NEP to
replace earned depletion allowances. PIP was a system of cash
grants to corporations; it varied between exploration and
development, between regions and according to the degree of
Canadian ownership of the individual firms.

The federal government introduced the Canadian
Ownership Special Charge in May 1981 to finance its acquisition
of the Canadian assets of Petrofina and encourage Canadianization
cof the 1ndustry Moreover, the Crown was granted a retroactive
right to acquire a 25-per-cent back=-in interest in any Production
Licence on the Canada lands.

In 1985, the Western Accord deregqgulated domestic oil
prices over a perlod of one-and~a-half years and removed controls
on short-term exports. Deregulation placed greater reliance on
the market. The PIP was terminated in March 1986, but remained
effective until 1987 because of grandfathering provisions. The
Western Accord phased out the PGRT as well.

The Canadian Exploratlon and Development Incentive
Program (CEDIP) was introduced in April 1987 to encourage
exploration and development. It offered cash grants of one-
third of up to $10 million a year in eligible expenditures, which
included Canadian exploration and development expenses, net of
related overhead expenses, plus abandonment and restoration costs
on a well site if there was no commercial production. This grant
did not discriminate between locations, but it could not be
claimed on any expenses earning other incentives such as those
available through the PIP, APIP, or ETC. The CEDIP rate was
reduced to 25 per cent, for expenses incurred between September
30, 1988, and June 30, 1989, and was reduced once agaln, to a
rate of one—31xth of ellglble expenses, until its expiry on .
January 1, 1990. Moreover, the April 1989 budget announced that
after Aprll 27, 1989, the only expenses which would continue to
qualify for CEDIP were those in respect of wells spudded and in
progress on April 27, and those undertaken pursuant to legally
binding commitments entered into prior to April 27.]

12. The rate of 33 1/3 per cent at which eligible Canadian oil
and gas exploration expenditures (all CEEs except those
relating to mining) could be added to the earned depletion
base was phased down, beginning in 1983. For 1985 and
subsequent years, additions could no longer be made for
these expenditures incurred in the Canada lands.

13. See Department of Finance, Budget Papers, (April 27, 1989),
pl7.
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The Canadian Exploration Incentive Program (CEIP)
provided grants equal to 30 per cent of the cost of mineral and
0il and gas exploration financed with flow-through share
arrangements, up to a maximum of $10 million a year. It started
October 1, 1988, and ended February 20, 1990.

(d) Internal Cash Flow

The petroleum industry tends to finance exploration
with the least possible use of borrowed funds. This is no doubt
due in part to the risk and consequent high returns that would be
demanded by creditors. Internal cash flow seems to be
particularly important to finance upstream investments. This is
especially true for exploration in the frontier areas, because of
added difficulty and uncertainty in finding oil and gas, the
longer period necessary to exploit reserves (for various
technical and financial reasons), and the difficulty of
predicting oil and gas prices far into the future.' Internal
cash flow represents the amount of cash generated from the
upstream activity that would be made available for financing the
upstream investment.

Table 2.8 shows the relatlonshlp between total capital
expenditures and internal cash flow in the upstream industry. In
‘aggregate, exploration expenditures never exceeded internal cash
flow, although total capital expenditures were sometimes greater
than the amount of 1nterna11y generated funds. The internally
generated funds of companies surveyed by the PMA rose from $5.2
billion in 1981 to a peak of $9.5 billion in 1985. 1In 1986, this
flow fell sharply to $5.3 billion, before fluctuating around $6
billion for the rest of the decade. This closely follows the
pattern of aggregate exploration expenditures, which reached
their peak in 1984 and 1985 at about $5 billion before dropping
by roughly a third in 1986, and remaining at a level of about
$3 billion for the rest of the decade.

C. Resource Management

The way governments manage the country's resources also
1nfluences exploration. The Canada Petroleum Resources Act
(CPRA) sets out the rights and obligations of companies wishing
to explore and exploit oil and gas resources in the Canada lands.
Before February 1987, they were set out in the Canada 0il and Gas
Act. Before March 1982, the Canada 0il and Gas ILand Regulations
governed these act1v1t1es. Each prov1nce has its own legislation
on the rights and obligations of companies teo drill on, develop,
and produce from provincial lands.

14. See, for example, Department of Energy, Mines and Resources,
"2020 Vision: Canada's Long Term Energy Outlook", a working
paper prepared by the Economic and Financial Ana1y51s Branch
(January 1990).
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(a) Canada lands

To explore for and exploit oil and gas resources on the
Canada lands, corporatlons make contractual arrangements with the
government through various forms of leases, permits, agreements,
or licences. Normally, companies obtain an Exploration Licence
before exploration. This licence grants exclusive right to
explore and drill for oil and gas on a particular parcel of land
for a limited time.

If the discovery of oil or gas meets spe01flc crlterla,
the holders may obtain a Significant Discovery Licence giving it
1ndef1n1tely the exclusive right for exploration in the area. If
the economics and technology enable commercial production, the
company may obtain a Production Licence, as explained below.

Under federal legislation (CPRA), the Minister of
Indian and Northern Affairs has responsibility for administering
mineral rights in the Arctic lands and waters and the mainland
territories (the Yukon and Northwest Territories), while the
Minister of Energy, Mines and Resources is responsible for the
‘east and west coast offshore areas, and Hudson Bay.

Exploration Licence

A parcel of land may be put up for bid at the
initiative of the industry or the government. In either case,
under the CPRA, the Government of Canada is required to call for
bids on parcels of land. These bids are submitted to the Canada
'0il and Gas Lands Administration, the Canada-Newfoundland
offshore Petroleum Board, or the Canada-Nova Scotia Offshore 0il
and Gas Board.

A call for bids specifies the legal description of the
parcel up for bid, the corresponding geological formations and
substances, and other terms and conditions, including the
duration of the exploration licence. Bid selection since
introduction of the CPRA has normally been based on the amount of
money the bidder commits to exploration on the parcel .of land in
the first period of the term. Exceptions occur where the old
rules may still apply. For example, the term of an exploration
licence negotiated before December 20, 1985, could be
renegotiated only once for a further term not exceeding four
years. This prov151on governed most exploration licences issued
to the companies that earned ETCs from 1985 to 1990.

The exploration licence issued to the successful bidder
‘confers the right to explore for petroleum, the exclusive right
to drill and test for petroleum, and the exclusive right to
develop for production.

The licence contains terms and conditions the holder
must fulfil to keep these rights. According to the CPRA, the
term shall not exceed nine years. Usually it ranges from six to
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nine years, although it may be extended in exceptional cases.

The term is usually divided into two periods. By the end of the
first, one or more wells must be drilled to a depth sufficient to
evaluate a defined geological objective. 1In the second, the
licensee normally pays annual rentals at a prescribed rate at the
beginning of each year; these rentals are normally refundable up
to allowable expenditures on the land.

Significant Discovery Licence

Before drilling a well, the successful bidder has to
submit a drilling program to the Engineering Branch of COGLA or
the relevant offshore Boards for approval. The program specifies
the number of wells to be drilled, location, type of rigs to be
used, intended drilling depth, contingency plans, environmental
concerns, and other details.

A significant discovery means the first well on a
geological feature that demonstrates by flow testing the
existence of hydrocarbons and suggests their accumulation has
potential for sustained production. After a significant
discovery, the company may submit an application for a
significant discovery licence. The application requests that the
company be granted the oil and gas field on which the discovery
was made. COGLA may or may not amend the declaration of
significant discovery by increasing or decreasing the significant
discovery area.

Where a significant discovery licence is issued, the
holders have exclusive o0il and gas rights to the field in
perpetuity.

Production licence

If a petroleum discovery justifies the investment of
capital and effort to bring it to production, the company may
apply for a declaration of commercial discovery. Upon approval,
the company may then apply for a Production Licence. This
licence confers:

the right to explore for petroleum,

the exclusive right to drill and test for petroleum,

the exclusive right to develop in order to produce,

the exclusive right to produce petroleum from those lands,
and

a title to the petroleum produced.

A production licence has a term of 25 years, although
the term may be extended as long as petroleum continues to be
produced commercially.
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(b) Provincial Lands

Drilling a well on provincial lands involves many
different sets of regulations, since each province has its own
legislation on rights to the o0il and gas it owns. Most
exploration on the provincial lands is ineligible for the ETC,
since it applies only to high~cost well drilling -- that is, more
than $5 million a well. Alberta ,is used in the example below
because it accounts for the most significant portion of
exploration activities on the provincial lands.

If a company is interested in developing a "play"™ on a
specific tract of the provincial crown lands, it will request
that the land be "posted", either for itself or on behalf of a
consortium. The Alberta Department of Energy regularly holds
auctions on such posted land.” The highest bid is accepted and
the lease is issued to the name of the successful bidder.

The registered owner has mineral rights to the licensed
land and nominates an operator who will be responsible for
developing it. The operator applies to the Energy Resources
Conservation Board for a well licence. The Board may grant it
subject to conditions and restrictions laid down in the 0il and

Gas Conservation Act and Regulations.

15. See, for example, Government of Alberta, "Alberta 0il and
Gas Tenure'", a paper prepared by Alberta Energy, Mineral
Resources Division (1987).
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III. THE EXPLORATION TAX CREDIT
A. The ETC Provision

The ETC provision is contained in the Income Tax Credit
sections of the Income Tax Act. Subsection 127(9) prescribes the
rate of the ETC, and subsections 66.1(6) (a) and 127(11.1) define
the base for computing it. The provision allows a tax credit of
25 per cent of a taxpaver's quallfled CEE incurred on an oil or
gas well within Canada. :

ETCs may only be earned between December 1, 1985 and
December 31, 1990. However, certain expenses incurred on a well
after March 31, 1985, would be taken into account in determining
qualifying CEEs for the ETC.

{(a)- Qualifyving Canadian Exploration Expenses

To earn an ETC, qualifying CEEs must be expenses
described in subsections 66.1(6) (a) of the Income Tax Act. The
expenses are also spelled out in Regulation 4608 of the Income
Tax Act. The qualifying expenses are well-specific, determined
by the excess of the "specified expense" of a well for the
taxation year over the "base amount" at the end of the year.

Specified expenses are CEEs incurred in drilling or
completing an oil or gas well in Canada, in building a temporary
access road to the well, and in preparing the site for the well.
Since the expenses are well -specific, they exclude general
exploration costs, such as property acquisition, and geological
and geophysical expendltures. They also exclude Canadian
exploration and development overhead expenses; interest,
financing and borrowing costs; and expenditures that attract
incentives under the PIP, APIP, CEDIP or CEIP. Eligible expenses
are certified by the Department of Energy, Mines and Resources
and then verified by Revenue Canada.

The base amount for a well at the end of a taxation
year is the amount, if any, by which the $5 million threshold
exceeds the specified expenses of prior years, as described in.
Regulation 4608(6). Any expenditures eligible for the PIP, APIP,
or other similar government assistance during the above perlod
are treated as non-qualifying expenses for the credit. In other
-words, these costs must be taken into account in offsetting the
threshold amount.

The credit is well-specific. If a well must be
abandoned because of geological or mechanical difficulties, and
wWork on a replacement well is begun within a reasonable time and
in proximity, it will be deemed to be the same well by
Regulatlon 4608(9). The total threshold for the wells therefore
remains at $5 million.
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= Where there is more than one participant in a well,
_ETCs earned must be calculated on a consolidated basis and
allocated among the participants. The information must be
detailed on a prescribed form signed by all participants and
filed for tax purposes with Revenue Canada. In practice, a
participant's share of the qualified CEE and the base amount per
well are calculated separately in computing income tax.

Expenditures by a partnership or joint exploration
corporation, or renounced under a flow-through share agreement,
are all eligible for the ETC. CEEs allocated within a
partnership are deemed to have been incurred by the partners at
the time the partnership incurred them. Similarly,
regulations 4608(10) and {(11) establish that CEEs renounced by a
joint exploration corporation or under a flow-through share
arrangement are deemed to have been incurred by the investors at
the time the CEEs were incurred.

Exploration expenses entitled to other forms of
assistance such as the PIP or APIP, cannot be claimed as
flow-through expenses for the ETC. Also, any expenses renounced
under a flow-through share arrangement, or by a joint exploration
corporation to a shareholder corporation, do not qualify as
expenses eligible for the ETC for the corporation originally
“incurring them, since the credit is effectively transferred to
these investors.

Only a principal business corporation may renounce "
resource expenses pursuant to a flow-through share agreement.

(b) Applying the ETC to Reduce Tax

The ETC is used to reduce federal Part I income tax.
ETCs are treated as a separate class of investment tax credits
(ITCs). The rules establishing how they may be used to offset
tax are detailed by Revenue Canada in Form T2038, Investment Tax
Credit (Corporations). Total ITCs earned in a taxation year,
including ETCs earned in that year, plus the unamortized balance
of all ITCs carried forward from prior years, constitute the
total tax credits available to reduce tax in the year. Subject
to certain income-related limitations, discussed below, a
taxpayer may claim the ITCs available to reduce income tax
otherwise payable in that year and may carry-back any remaining
available credits to offset tax in any of the three preceding tax
years.

Investment tax credits that cannot create immediate tax
reductions in the current or carry-back years may be used by some

16. A principal business corporation is a corporation whose
principal business is exploring or drilling for, producing,
refining or marketing petroleum or natural gas, or engaging
in certain related activities.
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corporations to obtain current-year cash refunds. Prior to the
1988 tax reform, all corporations could claim 40 per cent of

excess ETC credits as a cash refund, where 'excess ETC credits’
equals ETCs earned in the current year minus the amount of them
used to _offset the current or a previous year's tax. After tax
reform,'’ this refundability was disallowed for all corporationg
except small Canadian-controlled private corporations (CCPCs).1

As with general ITCs, excess ETCs less any refund
earned on those credits may be carried forward to offset tax in
future years. ETCs and other ITCs earned may be carried forward
up to 10 years.

For taxation years ending in and after 1988, an annual
ITC limit is imposed on the amount of available ITCs that may be
used to offset tax in any tax year. For a corporation, the limit
is three-quarters of Part I tax. If the corporation is a CCPC
throughout the year, the limit is increased to include 3 per cent
of its small business income for the year. Thus, tax on income
which has received the benefit of the small business deduction
may be fully offset by available credits.

For unincorporated businesses and individuals, the
annual limit is determined by the sum of $24,000 and three-
quarters of tax in excess of $24,000.

For taxation years ending before 1988, annual ITC
limits do not apply: ITC claims are restricted only by the
amount of tax otherwise payable. For taxpayers whose taxation
yvear straddles January 1, 1988, the annual ITC limit is prorated,
allowing the taxpayer to claim available ITCs to fully offset the
portion of Part I tax payable for the calendar year 1987, plus
three-quarters of the portion otherwise payable for the calendar
year 1988.

(c) The_ Direct Impact of the ETC on Income Tax

ETCs claimed or refunded reduce the amount (that is,
the pool) of cumulative CEE available for deduction in the same
- way the general ITC reduces the available capital cost allowance
pool.

Before 1988, an ETC claimed or refunded reduced the
taxpayer's cumulative CEE pool in the same tax year. This meant
that -- depending on the taxpayer's income for the year, other

17. Department of Finance, Tax Reform 1987 - Income Tax Reform
(June 18, 1987); Income Tax Act, Section 127.1 Refundable
Investment Tax Credit. '

18. A 'small' CCPC is a CCPC which, together with any
corporations associated with it, has taxable income in the
preceding year not exceeding $200,000.
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available tax deduction pools, and status (principal business or
non-principal business) -- the claiming or refunding of an ETC
could affect the amount of CEE deductible in the same year.

Tax calculations could consequently become circular when the
credit reduced the CEE claim in the same year in Whlch the credit
was claimed.

Effective January 1, 1988, ETCs could only be claimed
or refunded to reduce the cumulative CEE pool in the following,
not the current tax vyear.

B. Estimates of ETCs Earned and Claimed

As explained in Chapter II, an exploration licence is
issued to the company that bids on a specific parcel of land and
commits itself to spend the most on exploration. The successful
bidder may drill alone or seek other investors to participate.

In shared operations, the operator (or the principal company) and
the other investors enter into an exploration agreement
specifying the allocation of expenditures among the participants.

The operating company contracts and oversees the
drilling of the well on behalf of the participants. It budgets
projected expenses and obtains budget approval, using an
Authority For Expenditures form showing the breakdown of the
budgeted figures, expenses already incurred, and additional
expenses to be incurred. It also shows the participants' shares
of expenses and the amount of the cash call. After all the
participants agree on the budget and sign the form, each sends
its share of the cash call to the operator to finance the
expenditures,

Periodically, usually monthly, the operator gives a
statement of expenditures to all the participants; they use it to
compute individual CEE pools for income tax purposes. The
operator also updates the cumulative monthly well-specific
exploration expenses that qualify for the ETC. This is part of
the information necessary for the calculation of the ETC and is
kept on file in case taxation officials need it for audit.

Since the ETC is well-specific, all participants in a
shared operation enter into an allocation agreement on "thres-
hold amounts" per taxpayer for that well in making ETC
calculations. All the parties sign the agreement and file copies
with Revenue Canada in the first taxation year in which they
desire to establish the threshold amocunt for the particular oil
or gas well.

In addition, since the ETC cannot be earned on well
expenses eligible for payments under the PIP, APIP, CEDIP, or

19. Revenue Canada, Income Tax Act - Investment Tax Credit,
Interpretation Bulletin IT - 331R, (October 25, 1985).
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CEIP, the total amount of ETC ultimately earned by the industry
cannot be determined until all interested corporations have done
their own calculations. The problem is further complicated where
qualifying CEEs are renounced to other companies whose particular
tax status will affect the amount of the ETC earned, claimed and
refunded.

This study uses three primary data sources to analyze
and estimate the exploration tax credits earned, claimed and
refunded over the period 1985 to 1990:

(1) The Petroleum Monitoring Agency, for the period 1985 to
1988: Data collected and compiled by the agency
presents detailed estimates of exploration expenditures
and the associated ETC potentially earned by well and
by participant.

(2) Revenue Canada, for the same period: - Individual
corporate tax returns provide ETC figures that are the
actual observed amounts earned, claimed, and refunded
by individual taxpayers.

“(3) Petroleum company data released to the case study team:
The information includes the qualifying CEEs incurred
on all wells during the two-year period 1989-1990 and
the percentage shares of the expenditures by various
participants.

(a) -ETCs_Farned

When the ETC was introduced in October 1985, the
Minister of Energy, Mines and Resources directed the Petroleum
Monitoring Agency (PMA) to collect data so that the government
could evaluate it. This data has been checked against Revenue
Canada data on ETCs actually earned and claimed. Estimates from
both sources are discussed below.

PMA Data

The PMA, established in 1980, is responsible for
providing comprehensive and objective data on, and analysis of,
the financial performance of the oil and gas industry in Canada.
The PMA publishes semi-annual and annual reports, derived mainly
from twice-yearly survey questionnaires. The survey sample
includes about 125 oil and gas corporations. The coverage is
extensive, accounting for roughly 90 per cent of the industry's
upstream revenues and omitting only the smallest companies.

The PMA began to incorporate information on the ETC and
associated capital expenditures in its 1986 questionnaires. In
addition, operators of wells eligible to earn an ETC must submit
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to the PMA an additional schedule once a year for each well.?
The schedule must include a list of participants in each well
potentially qualifying for the credit, their shares of eligible
exploration expenditures, and the amount of ETC earned.

In February, 1990, the PMA released its latest
estlmates of quallﬁylng CEEs and the corresponding ETCs earned
from 1985 to 1988. To cover the entire period under
evaluation, we obtained similar data directly from the operators
of all ETC-qualifying wells drilled in 1989 and 1990. At the
‘time of writing this report, in December 1990, there were only
two high~cost wells being drilled that qualified for the ETC.
According to COGLA, the Canada~Newfoundland Offshore Petroleum
Board, the Canada-Nova Scotia Offshore 0il and Gas Board, and
potential investors in the industry, no more high-cost well
drilling was expected over the rest of the year.

The estimate for 1990 is much less than had been
expected by government and industry. Gulf Canada Resources Ltd.
abandoned plans to drill a $70 million exploration program in the
Beaufort Sea after the Environmental Impact Review Board
recommended that Gulf's application to undertake a three-year’
drilling program, beginning in the summer of 1990, be denied.
Amoco Canada Petroleum Co. Ltd. scrapped a plan to drill in the
Beaufort Sea bhecause it could not find enough partners. Aas well,
LASMO Canada Inc. and Nova Scotia Resource Ltd. postponed plans
to drill two exploration wells in the Nova Scotia Offshore area
because they could not find drilling rigs.

Incidentally, the wells and the participating companies
mentioned above were used as the reference population from which
the sample was drawn for the case studies discussed in Chapter V.

Tables 3.1 and 3.2 show the dispersion of exploration
expenses for a total of 36 high-cost wells that qualified for the
ETC over the entire period 1985 to 1990. Of the 36, seven were
on provincial lands, a low percentage being expected since the
ETC is designed to target only high cost wells in the frontier
area. Of the seven, at least three had not been expected to
exceed the $5 million threshold. Well expenses exceeded expected
expenses because of unplanned considerations, including blow-
outs and the need to re-enter the drill hole for unanticipated
reasons. Usually, however, offshore wells are more expensive
than onshore wells because of the high costs of deepwater
drilling, the building of artificial islands, and the special
types of rigs and equipment required. Table 3.2 shows that the
Beaufort Sea had the highest average well cost, estimated to be

20. Petroleum Monitoring Agency Canada, Petroleum Monitorin
Survey Questionnaire, Schedule Xa.

21. Petroleum Monitoring Agency Canada, Exploration Tax Credits
(February 7, 1990), Confidential.
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about $49.6 million in 1990 dollars. Other average well costs,
in descending order are: Newfoundland Offshore ($25.1 million),
Nova Scotia Offshore ($18.8 million) and the provincial lands
($8.6 million).

Table 3.3 profiles aggregate CEEs on wells qualifying
for the ETC, and gives the breakdown between CEEs that earn ETC
and those that do not. Ineligible expenditures include those
below the $5 million threshold and those qualifying for APIP,
PIP, CEDIP or CEIP grants.22 Total CEEs on these wells were
roughly $7 million in 1985, as the ETC was in effect for only a
short time that year. Aggregate CEEs then climbed from
$97.6 million in 1986 to $364.3 million in 1988, falling to
$249.1 million in 1989 and $26 million in 1990. CEEs ineligible
for the ETC rose in proportion to the number of wells drilled
because of the $5 million threshold. 1In 1987 and 1988,
ineligible CEEs were greater than the threshold amount for each
new well only by the amount of other government assistance
received: PIP grants accounted for the difference in 1987, while
CEDIP and CEIP grants accounted for the difference in 1988.

Total earned ETCs were rdéughly $.5 million in 1985,
$20.7 million in 1986, $41.8 million in 1987, $70.7 mi%lion in
1988, $51.0 million in 1989, and $4.0 million in 1990.

Table 3.4 presents the distribution of high-cost
exploration wells by operator and region. Of the 36 wells that
qualified for the ETC, 14 were in the Beaufort Sea. Nine of
these were operated by Gulf Canada Resources Ltd. Of these, six
were drilled on the 1984 Amauligak oil and gas discovery, which
was the  first major oil discovery in the Beaufort Sea. One of
the six was an exploratory well; the other five were delineation
wells. Esso Resources Ltd., a subsidiary company of Imperial ©Oil
Ltd., was also a key player in the Beaufort Sea area, operating
three wells.

In eastern Canada, 11 wells in the Newfoundland
Offshore and four in the Nova Scotia Offshore qualified for the
ETC. Of the 11, eight were in the Hibernia oil field and three
elsewhere; of the Hibernia wells, three were on Petro-Canada's
Terra Nova discovery and five on Husky/Bow Valley's Whiterose
discovery. The drilling of three of these was farmed out to

22. While certain CEEs may qualify for an ETC, they may also
qualify for other forms of government assistance. A firm
may elect to use CEE to earn a grant rather than an ETC if
the rate of grant is higher. )

23. Details on qualifying CEEs and ETCs earned by well and by
corporation were obtained from Petroleum Monitoring Agency
canada, "Exploration Tax Credit: 1985-1988" (February 7,
1990), Confidential. For the years 1989 and 1990, this data
was obtained from the operators of all ETC-earning wells.
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Texaco Canada Enterprises Ltd., which was taken over in February,
1989, by Imperial 0il Ltd. :

In the Nova Scotia Offshore, Mobil 0il Canada Ltd.
operated one high-cost well on Mobil's Venture gas discovery on
Sable Island; Petro-Canada coperated two wells elsewhere.

The above discussion indicates that most operators
concentrate their high-cost well drilling activities in one area.
For example, Gulf Canada concentrated its efforts in the Beaufort
Sea area, Husky 0il in Hibernia, Petro-Canada in Terra Nova and
other eastern offshore areas, Mobil ©0il on Sable Island, and
Imperial 0il in both the Beaufort Sea and Hibernia areas.

Taxation Data

Taxation data for corporations that earned the ETC at
least once during the period December, 1985, to December, 1988,
were used to verify and supplement the information from the PMA.

From the tax returris of these corporations, we
constructed detailed individual corporate tax files for the
taxation years 1985 to 1988. Table 3.5 shows the aggregate
amounts of annual ETCs earned, claimed in the current year or
carried back to the previous three years, or refunded in cash and
carried forward. The years here refer to the year in which the
fiscal -- that is, the taxation -- year of the corporation
ended.®

The Revenue Canada data presented in the first row of
Table 3.5 show that earned ETCs totalled $19.3 million in 1986,
$33.1 million in 1987, and $66.3 million in 1988. No ETC was
earned in 1985.

The amount of ETCs actually earned in these three
years, and the estimated ETCs earned in 1989 ($51 million) and
1990 ($4.0 million) totalled $190 million in constant 1990
dollars. Taking account of the opportunity cost of the public
funds, the present value in 1990 dollars of ETCs earned over the
entire period is $233 million.? These gross estimates are
substantially smaller than the net federal costs forecast by the
federal government when the credit was announced in October 1985,
which ranged from $150 to $250 million a year.

24, The taxation year of most corporations in the petroleum
industry coincides with their calendar year.

25. A 10 per cent real social opportunity cost of public funds
is assumed. However, 1if a 7 per cent real is used, the
present value of the earned ETCs would be $219 million.

26. Government of Canada, The Exploration Tax Credit, Press
Release, (October 30, 1985). '
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The amounts of ETCs reported in corporate tax returns
are generally smaller than the amounts reported by the PMA. The
differences between the PMA and Revenue Canada data may occur '
because the PMA figures are based on estimates provided by
operators, while Revenue canada's are actual values earned and
reported (and subject to audit) in tax returns by companies.
Differences also appear in comparing the data by company, perhaps
because of different periods used by operators and individual
companies to refer to the same year for the allocation of CEEs.

Further, since CEEs earning other government assistance do not
qualify for the ETC, negligence in reporting types and amounts of
assistance could lead to overestimates of ETCs earned.

(b) ETCs Claimed, Refunded, and Carried Forward

Farned ETCs do not mean tax savings to the individual
companies or cost to the government until they are claimed or
refunded. As discussed earlier, an ETC earned may be applied to
of feet federal tax in the year it was earned and unused amounts
may be carried back three years to offset tax. Remaining current
credits may be eligible for a refund. ETCs remaining after these
claims or refunds may be carried forward for 10 years. '

As reported in Table 3.5, $19.3 million of ETCs were
actually earned by nine corporations in 1986, of which roughly
30 per cent was claimed in the same year. The claims were made
by the four taxable corporations earning ETCs in that year. None
of the ETCs earned were carried back to offset income taxes
payable -in previous years.2 The other five corporations claimed
a total of $5.4 million as cash refunds. The remaining $8.2
million was carried forward.

In 1987, 14 corporations, six of which were taxable,
earned roughly $33 million in ETCs, ranging from $3,000 to $11.8
million, with a median of $410,000, and a mean of $2 million.?®
Of the $33 million, approximately $19 million or 58 per cent was
claimed by the six taxable corporations to offset income tax in
1987, while $156,000 was carried back to offset income taxes paid
in the previous years. ETC refunds amounted to $5.4 million, or
about 40 per cent of the unclaimed credits.

In 1988, 14 corporations, four of which were taxable,
earned $66.3 million in ETCs, double the amount in the previous
year. The taxable firms earned $22.7 million, or roughly 34 per

57. Since the corporations may claim credits from a variety of
ITCs, there is no reason why they should first claim the
ETC, because unclaimed ITCs may all be carried over to the
next 10 years. For simplicity, Table 3.5 assumes that
companies would claim the ETC before other ITCs.

28. One case showed a loss of $47,000 for the ETC. This was an
adjustment to claims made in previous years.




- 36 -

cent of the total ETCs earned, but only $13.4 million of this was
claimed to offset current year income tax. The low figure can be
explained by the low percentage of corporations paying taxes that
year and by the annual ITC limit.”® The amount carried back was
about $14.6 million, a figure much higher than in previous years.
One corporation carried back more than $12 million to offset its
1985 tax, using its last opportunity to reduce tax in that year
under the three-year carry-back rule. Only $7.9 million of the
total $38.4 million unclaimed credit was claimed as a cash’
refund, reflecting the restrictions on refundability under tax
reform. The remaining $30.5 million was carried forward.

Precise ETC claims, carrybacks, carryforwards and
refunds were not known for 1989 and 1990, since the data on
individual corporations were not available for these years.
Estimates were made on the basis of the tax-history of each
corporation over the preceding years in order to round out the
study. A company not in a taxpaying position in the preceding
years was assumed to carry forward the entire amount of the ETC
currently earned, unless it was a small CCPC, for which a refund
would be available. A company that paid taxes in previous years
was assumed to claim immediately the full amount of ETCs earned
in 1989 and 1990. The same assumption was made in estimating the
federal tax cost of the ETC, as discussed in Chapter VI.

C. Summayy

The total amount of ETCs earned from December 1985, to
December 1990, is about $190 million, expressed in constant 1990
dollars. The credit was aimed at the drilling of high-cost
wells; more than 95 per cent of it was earned from offshore
exploration.

Of the $190 million, about 62 per cent, or
$120 million, was claimed by 30 corporations as a credit or cash
refund in the year in which the credits were earned. Remaining
ETCs were carried forward and may be claimed in future years.

Clearly, the cost of the credit, before taking into
account the opportunity cost of funds and the altered tax
planning that might accompany the removal of the ETC (to be
addressed in Chapter VI), was substantially less than the $150 to
$250 million a year estimated by the government when the credit
- was announced.

29. About three-quarters of the corporations examined in 1988
were not liable for taxes, compared with only half of them
in the previous two years.
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IV. INVESTMENT INCENTIVES IN THE OIL AND GAS INDUSTRY

A. The Basjic Approach

This chapter isoclates and analyzes the various
relationships between tax variables affecting investment in
Canadian oil and gas exploration and development. Sorting out
which tax variables bear on the different types of oil and gas
activity, and how, is difficult indeed, owing to the multitude of
taxes affecting the sector and the dependence of one on another.

Insights can be gained, however, by integrating the
financial and tax relationships into a model of a firm in the oil
and gas industry, assuming that managers attempt to maximize the
firm's market value through the choice of the optimal investment
in each factor of production, and calculating the conditions that
characterize the optimal hiring of each factor of production.

The resulting marginal after-tax costs and user costs form the
basis of comparison of the tax instruments considered below.

~ Insight into how our tax system affects oil and gas
industry behaviour is interesting on its own to clarify the
mechanics of the tax rules, both in isolation and in conjunction
with related tax policy. ZXnowing how taxes operate at the
margin, meaning how they come into play when income or cost
rises, is important in designing tax policy. Policy geared to
encouraging exploration, for example, should reward the spending
of marginal dollars and not confer windfall gains on shareholders
on their exploration dollars already invested. Understanding how
various tax rates apply at the margin is also important for the
purposes of comparing the effect of one policy instrument with
that of another under alternative rate settings of the different
taxes.

An assessment of how and to what extent Canadian tax
rates influence the profitability of investment at the margin is
also relevant in judging the attractiveness, to corporations, of
committing additional investment dollars to the Canadian oil and
gas sector. The need for an international comparison of marginal
effective tax rates is particularly strong in connection with
large, multinational firms that drill offshore and are most often
the beneficiaries of the ETC. The financial capital of these
companies is highly mobile and can be expected to be directed to
what they regard as the most profitable investment opportunity.

This chapter begins by outlining the model used to
derive the conditions that characterize the decisions of oil and

30. Similar approaches have been applied recently to other
resource sectors. See R. Boadway, N. Bruce, K. McKenzie and
J. Mintz, "Marginal Effective Tax Rates for Capital in the
Canadian Mining Industry", Canadian Journal of Economics
(February 1987).
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gas companies to invest in labour, physical capital (machinery
and buildings), property (land), and intangible development and
exploration capital. Taxes, royalties and grants are treated by
incorporating their effect on profit and the firm's market value.

While the model is used to derive the various
optimizing conditions for the hiring of each factor of
production, the analysis focuses on the exploration investment
decision and the influence on it of the ETC. The model assumes
that the firm is in a taxpaying position. Since this assumption
is particularly tenuous for the o0il and gas sector, the user cost
results are generalized to the non-taxable case. The marginal
effects of alternative incentive programs, such as federal grants
and other tax instruments previously in place, are also briefly
discussed. Lastly, the chapter considers corporate tax rules
relating to exploration activity in the United States, the United
‘Kingdom, Australia and Norway, and draws some international
comparisons.

B. The I‘mde‘el?'1

The model assumes that the managers of an oil and gas
firm, acting in the interest of their sharehclders, choose the
optimal amount of expenditure on each factor of production. The
factors -- labour, physical capital, land, exploration capital,
and development capital -- are employed to yield petroleum
reserves. The optimal quantities of each of these factors --
that is, the quantities expected to maximize the stock market
value of the firm -- are those that equate marginal benefits with
marginal costs. In other words, each factor is employed in each
period just up to the point where the after-tax benefit derived
from it equals the after-tax cost of employing it.

Output is assumed to be determined by a production
technology that combines the services derived from labour, land,
and development expenditures with stocks of physical capital and
discovered petroleum reserves. The stock of reserves discovered
in each period is assumed to increase with the amount of
exploration undertaken in that period, and to decrease with the
cumulative amount of discoveries made in the field. This latter
assumption is intended to capture the reality that petroleum is a
depletable resource, unlike physical capital which is non-
depletable. With this characterization, there is an implicit
cost associated with a petroleum discovery in addition to the
exploration expense incurred. As reserves are discovered and
cumulative discoveries increase, future exploration activity is
less productive; in other words, at each level of exploration
expense in the future, marginal exploration dcllars yield fewer
discoveries because of the increased scarcity of the resource.

31. The theoretical model is presented in Appendix A.




- 45 =

Taxes, royalties and grants are embedded in the model
because the market value of the firm, which managers attempt to
maximize, is measured by the present value of expected dividends
to shareholders. The amount of funds that can be distributed to
shareholders is reduced by corporate income taxes and royalties,
and increased by credits and grants earned on exploration or
development expenditures.

Corporate income taxes are determined by the product of
the corporate income tax rate and the corresponding tax base,
less ITCs. The corporate income tax base is measured as gross
revenue less operating costs, the capital cost allowance, the
resource allowance, the Canadian 0il and Gas Property Expense
(COGPE) claim, the Canadian Develcopment Expense (CDE) claim, the
Canadian Exploration Expense (CEE) claim, and the Earned
Depletion (ED) claim. Gross revenue is generated from the sale
of discovered petroleum reserves. Operating costs are measured
as labour costs. The capital cost allowance measurement is based
on the assumption of a single homogeneous physical capital stock
depreciated for tax purposes according to the declining~balance
method. The resource allowance is determined by 25 per cent of
gross revenue less operating costs and capital cost allowance.

It is assumed that the firm cannot add to its ED base, but does
have an unamortized ED pool from which it can draw. The ED claim
is taken to be constrained by income and not by the size of the
unamortized ED pool. Therefore, the ED deduction is determined
by 25 per cent of resource profits for earned depletion purposes.
This profits measure is determined by resource profits for
resource allowance purposes, less the resocurce allowance claim,
the COGPE claim, the CDE claim, and the CEE claim.

The COGPE claim is calculated as 10 per cent of the
cumulative COGPE pool which evolves over time on a 10-per-cent
declining-balance basis. Additions to this pool are determined
by property expenses chosen to maximize the firm's market value.
Similarly, the CDE claim is set at 30 per cent of the cumulative
CDE pool, which evolves over time on a 30-per-cent declining-
balance basis. Additions to this pool are determined by market
value-maximizing development expenditures.

Two types of development expenditure are modelled. The
first does not qualify for assistance; the second qualifies for
grants such as those administered under the Canadian Exploration
and Development Incentive Program (CEDIP). Grants are determined
as a fraction of development expenditures of the second type.
When measuring additions to the cumulative CDE pool, development
expenses are measured net of grants earned on them.

The CEE claim in each period is determined by the CEE
incurred net of government assistance. This reflects the fact
that firms may write off 100 per cent of their CEE pool, and that
this pool will have a zero balance at the end of each period when
the maximum claim is taken.
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Four types of exploration expense are modelled. The
first does not qualify for assistance. The second qualifies for
some form of federal grant, such as available under the CEDIP or
PIP. The third consists of exploration costs that qualify for an
IRC. The fourth consists of expenditures qualifying for the ETC.
Each form of assistance is measured as a percentage of the
corresponding nominal exploration expenditure. Grants and
credits earned on exploration expenses reduce the net amount of
exploration expense that can be claimed as CEE.

Total federal grants are modelled as the sum of the
grants earned on exploration and development expenditures. These
are shown to increase the firm's stock market value and affect
the optimal hiring of exploration and development capital.

Lastly, royalties are measured as a fraction of gross
income. This corresponds to the federal 'pre-payout' royalty
scheme and to the 'post-payout' scheme when 5 per cent of gross
revenues is greater than 30 per cent of net revenues. The model
can be easily amended to depict the alternative post-payout-case.

C. The Marginal After-tax and User Costs of Exploration Capital

As derived in Appendix A, it is optimal for the firm to
increase its exploration qualifying for the ETC up to the point
where the expected before-tax marginal benefit derived from an
additional dollar's worth of exploration:

= (xr+dy(*)) (s-%)

o0
pr(-)JE,,c-Hjte PP, (*)T 5y (*)Jgu () ds (4.1)

just equals the user cost of that exploration capital:®

32. Investment tax credits, such as the IRC and the ETC, reduce
the cumulative CEE base in the year the credits are claimed
(or refunded), except in 1988 and later tax years when the
claims reduce the base in the following year. Since these
credits are assumed to be fully claimed when earned and
because of the continuous-time, rather than discrete-time,
modelling technique, credits earned are treated to reduce
the CEE claim immediately.

33. The user cost expression (4.2) assumes that the ED claim is
‘ restricted by resource profits for ED purposes. In the case
where the ED claim is restricted by the size of the ED pool,
implying that marginal CEE claims do not act to increase tax

by reducing profits for ED purposes, and that increments in
revenue and consequent increments in profits for ED purposes

do not act to reduce tax, the user cost formula is given by
(continued...)
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(L -¢) (1L -u (1 - Q))

. (4.2)
(1 —u (1 ~T)(1 -0) - 7))

In these expre551ons, p measures the price of output:
F,(+) measures the increase in output resulting from a unit
1ncrease in newly discovered reserves; J, (¢} measures the
increase in discovered reserves resulting from a unit increase in
exploratlon expenses gqualifying for the ETC; J,,(+) measures the
reduction in discovered reserves for a partlcular level of
exploratlon resulting from a unit increase in cumulative
discoveries. The shareholder's real discount rate is r, the
corporate income tax rate is u, and the royalty rate is 4. The
resource allowance rate is I', and earned depletion rate is fi.
Lastly, the ETC rate is denoted by ..

The expected before-tax marginal benefit derived from a
dollar's worth of exploration consists of two components. The
first is the value of additicnal output sales owing to the larger
stock of discovered resources attributable to the increase in
exploration activity.’* The second component in equation (4.1),
which is negative, measures the present discounted value of the
reduced contributions of future exploration expenses to output
that results from the effect of current exploration on cumulative
discoveries. Recall that current exploration, by increasing
current discoveries and therefore cumulative discoveries, reduces
the amount of discoveries in the future for any given time path
of exp}.oration.3

The user cost of exploration capital, measuring the
beforewtax return that must be earned on a marginal dollar's
worth of exploration expenditure for the after-tax marginal
benefit to equal the after-tax marginal cost, can also be broken

33.(...continued)
equation (4.2) with Q set equal to zero. Similarly, in the
case where the firm does not have an ED pool, the user cost
formula is given by equation (4.2) with 0 set equal to zero.

34. Since the derivative F,(+) measures the increase in output
resulting from a unit increase in discovered reserves, and
the derivative J. (+) gives the increase in discovered
reserves that results from one additional dollar's worth of
exploration expense, the product of the two measures the
increase in output resulting from one additional dollar's
worth of exploration.

35. Since a unit increase in discoveries yields a unit increase
in cumulative dlscoverles, the product of J.(+) and Jg(*)
gives the decline in discoveries for a glven level of
exploration resulting from increased exploration as it
affects cumulative discoveries.
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down into two components. One component appears in the numerator
of the user cost expression, and the other appears in the
denominator. :

, The numerator of the user cost expression measures the
marginal after-tax cost of one dollar's worth of exploration that
qualifies for the ETC. This term, which we shall refer to as the
marginal after-tax cost (MATC) term, is readily interpreted when
expanded to give (l-e-u(l-¢) (1-0)). A dollar of exploration that
qualifies for the ETC earns a credit of ¢ dollars. If claimed
immediately, this credit reduces tax by ¢ dollars, reducing the
net exploration cost to (1-¢) deollars. The exploration expense
net of ETC, (1~¢), can then be deducted from the income tax base
in the form of a CEE of (1-¢) dollars, which reduces tax payable
by u(l-¢) dollars. Since the CEE c¢laim reduces resource profits
for earned depletion purposes by (1-¢) dollars, however, the ED
claim decreases by 1(1l-¢) dollars, which in turn increases tax
payable by ufl(l-¢) dollars. The overall net cost of the one
deollar of exploration expense that qualifies for the ETC is
therefore given by (l-e-u(l-¢)+ufl(l—¢)) deollars.

The denominator of the user cost measures the amount of
income received after the payment of tax and royalty when one
dollar of gross revenue is earned. This expression is more
readily interpreted when expanded to give (l-u+ul+uQ(1-T)-v).
Aside from the resocurce allowance and earned depletion, a dollar
of gross revenue, taxed at rate u, leaves (1-u) dollars. Since
gross revenue is included in the base of the resource allowance,
one dollar of gross revenue increases the resource allowance by T’
dollars, which acts to reduce tax by ul' dollars. Moreover, since
gross revenue increases the resource profits measure for earned
depletion purposes by (1-T') dollars, it follows that the earned
depletion claim resulting from an additional one dollar's worth
of gross revenue reduces tax by uQ(1-T') dollars. The royalty
reduces the net amount of income in the hands of the firm by ¢
dollars. Thus, it follows from the above that the overall return
from a dollar of gross revenue is (l-u(l-T) (1-0)-v) dollars.

The MATC expression shown above, giving the after-tax
cost of a marginal dollar's worth of exploration qualifying for
the ETC, or (1l-¢)(1l-u(1-0)), assumes that ETC earned and claimed
reduces the cumulative CEE pool in the same tax year. While this
-is representative of tax years ending in and before 1987, any ETC
claimed in tax years ending in or after 1988, decreases the
cumulative CEE pool in the following tax year.

Continuing with the assumption that the firm is
taxable, and can take its maximum CEE and ED claims and its
maximum ITC claim, the marginal after-tax cost of one dollar's
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worth of exploration capital, purchased in a tax year ending in
or after 1988, is given by the following:

€

(1 — ¢ - u(l - Q)(1 - —(‘i'_i_—p)') {(4.3)

where p is the shareholder's nominal discount rate. Ignoring the
grinding of, and claim from, the CEE base, the claiming of the
ETC in the year earned reduces the MATC to (1l-¢) dollars. The

" extra dollar of exploration expense claimed in the current year
acts to reduce the tax base by a dollar, but the resulting
decline in the current ED claim by @ dollars acts to increase the
tax base by f2 dollars, so current taxes fall by u(l1-Q) dollars.
With the CEE pool .reduced by ¢ dollars in the following tax year
and the CEE claim in that year reduced by ¢ dollars, the implicit
future tax burden of the current ETC claim is ue¢ deollars, which
has a present value in the current period of ue/(l+p) dollars
assuming a discrete time framework. Since a lower CEE claim in
the following year means increased resource profits for earned
depletion purposes in that year, and thus an increased ED claim
of fi¢ dollars, the total after-tax cost of a dollar's worth of
qualifying exploration is (1-e=u(1-0Q)+(ue/ (1+p))~(ufle/ (1+p)))
dollars, which simplifies to the MATC expression given above.

Now consider the non-taxable case. Where the firm's
income, when measured net of its tax deductions, losses, and
credits other than the ETC, is not sufficiently large to permit
the full claiming of the ETC earned in that period, the firm is
allowed a 40-per-cent refund on the ETC currently earned that is
not claimed to offset the current year's tax or a previous year's
tax. The ETC refund reduces the cumulative CEE pool in the same
manner as an ETC claim used to offset tax does. While the above
refundability provision remains effective for small Canadian-
Controlled Private Corporations (CCPCs), it was terminated for
other corporations for tax years beginning in and after 1988.

Let B denote the ETC refund rate. Assume that the
firm, which is non-taxable in the current tax year, becomes
taxable in the following year. Ignoring momentarily the effect
of the exploration expense on the cumulative CEE pool, the ETC
and its refund provisions reduce the cost of a dollar's worth of
qualifying exploration expenses to (1-B¢) dollars. Although the
dollar of exploration expense results in a gross addition to the
cumulative CEE pool of one dollar in the current year, the value

36. The formulae derived here implicitly assume that the tax
year is a full calendar year. In the case where the firm
files two or more tax returns in a single calendar year, the
discounting would be less.
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of the corresponding CEE claim and its impact on the ED claim
must be discounted by one year, since the firm does not become
taxable until the following year. The grinding of the cumulative
CEE pool, attributable to the refund taken in the current year,
occurs in the following year and affects the CEE claim and the ED
claim in that year alsce. These considerations imply, in present-
value terms, a tax savings of (u(l1-1)/(1+p)) (1-B¢) dollars.

Under the assumption that the excess ETC earned in the current
vear (that is, the amount of ETC earned in excess of the ETC
refund) is claimed as a credit to offset tax in the following
year, there is an additional tax saving of (1-8)¢/(1+p) dollars
in present-value terms. At the same time, this effect grinds the
cumulative CEE pool at a cost of (1—ﬁ)eu(1-ﬂ)/(1+-p)2 dollars in
present-value terms. Thus, the (present-value) marginal after-.
tax cost of a dollar expenditure in exploration qualifying for
the  ETC, in this case, is given by:

u(l - Q) (1- B)e u(i - )

(1~ fe = =g 5y QX -B) - =T 7,30 -"qa7, ) (44

This MATC expression can be generalized. Where the
firm is currently non-taxable, and thus cannot take its maximum
CEE, ED and ITC claims in the current tax year, but can use this
claim when it becomes taxable in, say, N years, and assuming that
the ETC refundability provisions apply, the MATC expression is
given by the following:

, u(l - 9 (1 - B)e u(l - Q)
(L= fe - =770 Q=B - g7 .0 O-T7T7, ) 43

_ Consider now the non-taxable cases where the ETC
refundability provisions do not apply. These equations hold at
the margin for non-taxable non-CCPCs for tax years beginning in
or after 1988. Assuming again the firm becomes taxable in N
years, and that- the ED claim is limited by resource profits, the
MATC expression is given by:

u(l - Q) ¢ u(l - Q)
G- maar T a@ara T TaEa (¢-6)

The user cost expressions (4.2) to (4.6) assume that
the ED claim is restricted by resource profits for ED purposes.
The corresponding user cost expressions for the case where either
the ED claim is restricted by the ED pool, or where the firm does
not have an ED pool, are found by setting @ equal to zero.




The impact of the ETC on the after-tax cost of
exploration capital under the various assumptions about tax-
paying status, the availability of ETC refunds, and whether ED
claims are restricted by resource profits or the ED pool, can be
clarified by a numerical example. Table 4.1 considers the case
where ED claims are restricted by resource profits and Table 4.2
the case where the ED claims are constrained by the ED pool.37

As expected, in comparisons of the MATC of exploration
capital with and without the ETC, but across gtherwise identical
categories, the MATC is smaller with the ETC.® In the currently
taxable cases, for example, the MATC falls by roughly 26 per cent
with the ETC, under both assumptions about the restriction on the
ED deduction. When comparing corresponding categories between
Tables 4.1 and 4.2, the MATC is considerably lower in Table 4.2.
This follows from the fact that when the ED claim is restricted
by the ED pool size, a larger CEE claim does not necessarily
imply a lower ED claim, as it does in the alternative case.

, As documented in Tables 4.1 and 4.2, the MATC of
exploration is larger when the firm is non-taxable, and grows
larger the longer it is before the firm becomes taxable. This
result follows directly from the discounting of the tax benefits.
Where the firm is non-taxable, the MATC is shown to be lower in
each instance when the firm can earn a refund on its ETC earned.
Figure 4.1 provides a graphical illustration of the effects of
the ETC on the MATC of exploration under different assumptions of
taxpaying status and refund availability.

D. Comparing the ETC with Other Incentives

Two special incentives provided in the past by the
federal government, which also assisted oil and gas activity in
the frontier, are the Petroleum Incentives Program, and the
Frontier Exploration Allowance. These inceptive mechanisms are
described below and comparied with the ETC.

37. The table figures are based on the following parameter
values: ¢=(1=0.25, u=0.38, p=0.15, f=0.40. Under income
allocation rules, the income tax rate of 38 per cent is
applicable to offshore oil and gas projects under federal
jurisdiction.

38. The MATC formulas for the no-ETC cases can be derived from
the corresponding formulas for the ETC cases, as provided in
the text, by letting «=0.

39. A full description of the equations relevant to this
section, along with a comparison of the ETC with other
exploration incentives, is provided in Appendix B.
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(a) The Petroleum Incentives Program

By far the most lucrative federal assistance to
exploration activity in Canada during the 1980s came from the
Petroleum Incentives Program (PIP). Although this program was
terminated on March 31, 1986, grandfathering provisions allowed
_exploration expenses on wells drilled in the frontier lands to
continue to qualify for PIP grants until December 31, 1987.

The PIP was discriminatory. The rate at which PIP
grants could be earned varied by investment-type (development or
exploration), location (provincial lands or Canada lands), and by
the degree of Canadian ownership. If Canadian ownership was 65
per cent or more, and if the exploration expenditure was incurred
in the Canada lands, the PIP grant rate over the period from 1981
to 1987 was 80 per cent. With smaller degrees of Canadian
ownership, the PIP rate varied between 25 and 65 per cent.

Unlike the ETC, whose value depends on the taxpaying
position of the firm, a PIP grant represents 'cash in hand' to
the firm. Once earned, it can be claimed without regard to the
firm's taxable status. When earned at a rate above 25 per cent,
a PIP grant would be preferred to the ETC, providing a greater
exploration incentive. When earned at the lowest 25-per-cent
rate, it would provide at least as much exploration stimulus as
the ETC, and where the firm is non-taxpaying, PIP would be
preferred again.

(b) The Frontier Exploration Allowance (Super Depletion)

From April 1, 1977, to March 31, 1980, qualifying
frontier exploration costs above $5 million on a single well

40. By 1987, the degree of Canadian ownership required to obtain
the 80 per cent PIP grant rate was increased to 75 per cent.

41. The comparisons with the ETC consider the PIP in isolation.
When considering the design and incentive effects of the
PIP, it is important to bear in mind the Crown-share back-
in rules, in effect prior to the enactment of the Western
Accord, which transferred to the federal government a 25-
per-cent working interest in oil and gas discoveries. The
Crown share was activated at the time corporations applied
either for a production license or Special Renewal Permit,
~and meant that the government would assume 25-per-cent of
the future income and costs of the project. If, prior to
the time of the Crown share back-in, exploration expenses
earned PIP grants at a 25-per-cent-rate, then the combined
effect of the PIP grant and the Crown-share back-in would be
to leave private (full cycle) project incentives unchanged
from what they would be in the absence of these two forms of
government intervention. Only PIP grant rates in exess of
25 per cent would act to encourage activity.
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could earn a frontier exploration allowance, more commonly Known
as super depletion. Because of the $5 million threshold and the
" restriction of coverage to frontier lands, this tax deduction and
the related incentive effects are obvious subjects for comparison
with the ETC.%

Unlike earned depletion (ED) claims, super depletion
(SD) claims were not restricted to a percentage of adjusted
profits.43 Moreover, the claims could be used to offset income
from any source. The SD deduction was earned at a rate of 66 2/3
‘per cent on qualifying expenses. This incentive, together with
- the ED allowance, which permitted 33 1/3 per cent of gqualifying
exploration expenses to be added to the ED pool, meant that a
dollar deduction could be obtained on a dollar of qualifying
exploration expenses. This was in addition to the one-dollar CEE
claim earned on those same expenses. These provisions together
meant that a full two-dollar deduction could be earned on every
dollar of qualifying exploration expense.

. To compare the incentive effects of SD with those of
the ETC, several possible combinations could be examined. The
scenarios differ according to whether exploration expenses can be
added to the ED pool at a rate of 33 1/3 per cent, as they could
when SD was in effect. They also differ according to whether the
ED claim is restricted by resource profits for earned depletion
purposes or instead by the ED base. In the following examples,
which all assume that CEE cannot be included in the ED base, as
in the post-1984 period, it is assumed that the corporation has
an unamortized ED pool to draw from. The examples also assume
that the firm is in a taxable Position. The non-taxable cases
can be generalized from these.™

42. Unlike super depletion, the ETC is not restricted to well
costs in the frontier lands. But the $5 million threshold
eligibility restriction effectively limits the scope of the

ETC in most cases to the frontier regions.

Recall that an ED claim is restricted toc the lesser of the
cumulative ED pool measured prior to claim, and 25 per cent
of resource profits for earned depletion purposes.

43.

44.

Incentive comparisons between
value of the corporate income
rate affects the value of the
reform income tax rate (i.e.,
time of SD), or a post-reform
on the assumed implementation

5D and the ETC depend on the
tax rate assumed, since this
SD deduction. Whether a pre-
a rate that prevailed at the
rate should be used, depends
period of the tax instrument.

The comparisons presented here, which all use a 38 per-cent
tax rate, consider SD as an alternative incentive mechanism
to ETC during the post-reform period. The 38-per-cent rate
would apply, under the income allocation rules, to projects
in the frontier lands (earning income) 1if the percentage of

(continued...)
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Table 4.3 compares exploration investment incentives
create% by SD and the ETC. The table presents user costs for two
cases. Case I assumes that ED claims are limited by resource
profits, while Case II assumes that they are restricted by the ED
pool size.* The figures assume that CEE qualifies for inclusion
in the ED pool.

Comparing the results of Cases I and II, the user cost
is much less with the availability of SD than it is with ‘the ETC,
particularly when the ED claim is restricted by the ED pool. The
Case II results in Table 4.3 make clear that, with the prescribed
Sp and ETC rates, SD offers more stimulus to exploration activity
than does the ETC. The user cost of 0.36 with SD is considerably
smaller than the user cost of 0.56 with the ETC.

Perhaps the most appropriate comparison of ETC and SD
to be made is one that ignores earned depletion. It can be shown
that for the ETC to provide the same incentive at the margin --
assuming a corporate income tax rate of 38 per cent -- the ETC
rate would have to be increased from the existing 25 per cent to
about 41 per cent. ’

E. An International Comparison of Exploration Capital Costs

This section compares the marginal after-tax cost and
the user cost of exploration capital in several countries
providing tax incentives for offshore exploration. The relevant
tax provisions of each country and the implied marginal cost
considerations can be summarized as follows.

a) Australia
Australia derives revenues from offshore petroleum

production using,both a corporate income tax and its Resource
Rent Tax (RRT). Exploration expenses and the RRT are both

44.(...continued)
the firm's income earned in that area equals the percentage
of its wage and salary expense incurred there.

45. Unlike Tables 4.1 and 4.2, Table 4.3 is based on the
assumption that CEE claims grind the cumulative CEE pool in
the same tax year (as was the practice during the period in
which SD was in place) rather than in the following tax
year.

46. Table 4.3 is based on the following parameter values:
e=P=0=0.25, u=0.38, 7=0.05, v=0.333, ¢=0.666.

47. The RRT applies to offshore projects for which production
licences were issued after June 30, 1984. Royalties and
(continued...)
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fully deductible when deriving the corporate income tax base.

The federal corporate income tax rate (u) declined to 39 per cent
dJuly 1, 1988, and the state income tax does not apply. The RRT,
which is 1ev1ed on a project basis, is applicable only after the
project attains a given threshold rate of return. Exploration
costs are deductible from the base of the RRT, and the rate of
RRT is 40 per cent.

Since the RRT applies only after a project has reached
payout status,49 the MATC of exploration differs pre-payout and
'post—payout Over the pre-payout period, the MATC of exploration
is (1-u) dollars, since the expenditure is tax deductible.

During the post-payout interval, the MATC is (1l-u(1-@)-&)
dollars, where & denotes the 40 per cent RRT rate.

: Consider now the tax treatment of project revenue. .
During the pre-payout period, the net return from a dollar of
gross revenue is (1-u) deollars, since revenues are only subject
to income tax. During the post-payout interval, where revenues
are taxed by both the income tax and the RRT -- where the RRT is
deductible for income tax purposes —-- the after-tax return from a
dollar of gross revenues is (1l-u(l-9%)-¢) dollars.

Based on the above considerations, the ratio of the
MATC of exploration over the corresponding after-tax return, in

47.(...continued)
excise duties are not levied on income from these projects,
but are levied on other earlier offshore projects where the
RRT does not apply.

48. This threshold rate of return is set at 15 per cent plus a
(floating) long-~term bond rate.

49. Consideration of the 'payout status' of a project, for the
purpose of determining when special levies (i.e., those in
addition to income tax) are to be imposed, is common among
countries levying such charges. In general, during the

'pre-payout' period of a project, where cumulative costs
exceed cumulative revenues, these special charges are not
imposed -- they are imposed later, during the post-~payout
period, where cumulative revenues exceed cumulative costs.

50. This can be illustrated as follows. The RRT is given by
®(X-E), where X denotes the RRT base, excluding exploration
expenses denoted by E. The reduction in RRT resulting from
a dollar increase in E is & dollars. Corporate income tax
is given by u(Y-E-%(X-E)), where Y denotes the corporate
income tax base, excluding exploratlon expense and RRT
deductions. The reduction in income tax resulting from a
dollar increase in E is u{1-®) dollars. Thus, it follows
that the MATC of E is (1-u(1-%)-&) dollars.
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both the pre-payout and post-payout periods, is identically one.
This user cost, giving the pre-tax return that must be earned at
the margin on one dollar's worth of exploration capital, reveals
that the Australian system is neutral, neither discouraging nor
encouraging exploration activity.51

b) Norway

The Norwegian government levies a corporate income tax
as well as a Special Tax (ST) on offshore petroleum production.
The Norwegian corporate income tax rate is 50.8 per cent. The ST
is not deductible for income tax purposes and is levied at a rate
of 30 per cent once an oil and gas project reaches payout status.
Exploration expenses are deductible in full when calculating the
ST base and the income tax base. Also relevant are the generous
'ring-fencing® provisions which allow income and costs connected
with all of the petroleum offshore activities of a company to be
assessed together. Therefore, in the Norwegian case of offshore
exploration, exploration costs from one field may be applied to
offset revenue from other producing fields when establishing the
pase for the ST. The situation where there is a sharing of costs
across projects is referred to below as the 'flow-through' case.

Over the pre-payout period of a project, where the ST
does not apply and where the investing company is participating
in only one field (called a 'stand-alone’ project) the MATC of a
dollar's worth of exploration is (1-u) dollars. If, however, the
company is participating in other projects, and is able to write-
. off exploration costs from the pre-payout project against the ST
levied on the other projects, the MATC falls to (1-u-V¥) dollars.
Similarly, in the situation where a project is in a post-payout
status where the ST applies directly, the MATC of one dollar of
exploration is (1-u-¥) dollars.

Considering now the treatment of revenues, over the
pre-payout period the net return from a dollar of gross revenue
is (1-u) dollars, since revenues are only subject to income tax.
During the post-payout period, where revenues are taxed by both
the income tax and the ST, the after-tax return from one dollar
of gross revenue is (1-u-¥) dollars.

51. The tax treatment is ‘neutral' in the sense that it leaves
incentives unchanged from what would prevail in the no-tax
situation. Clearly, with no taxes, funds would be invested
only up to the point where the last dollar invested yielded
a return of exactly a dollar (implying a user cost of one).

52. While Norway continues to impose royalties on some (older)
projects, no royalties are levied if development plans have
been approved after December, 1986.
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Based on these considerations it follows that over the
pre-paycut period the user cost of exploration capital, given by
the ratio of the MATC of exploration over the after-tax return,
is one in the stand-alone case and 0.39 in the flow-through case.
Therefore, the system is neutral in the first case while tending
to encourage exploration in the latter. In the post-payout case,
the user cost of exploration capital is one in all cases implying
that the system is neutral, neither encouraging or discouraging
marginal exploration activity.

c) United Kingdom

The United Kingdom levies a corporate income tax and a
Petroleum Revenue Tax (PRT) on offshore petroleum income. The
corporate income tax rate is set at 35 per cent and both the PRT
and 100 per cent of exploration expenses are deductible from the
base. The PRT is a post-payout tax, levied on a profits measure
when cumulative income is in excess of cumulative allowed costs,
The rate of the PRT is 75 per cent. While the PRT is determined
on a field by field basis, offshore exploration expense incurred
in one offshore field may be used to offset PRT owing on another.

- Under these rules, the marginal costs and benefits of
offshore projects differ between the pre-payout and post-payout
periods and differ depending on whether the company earns income
from one project alone -- the so-called 'green field' case -- or
from more than one project implying that exploration expenses can
be allocated across fields -- the so called 'cross-field' case.

During the pre-payout period, the MATC of a dollar's
worth of exploration is (1-u) dollars in the green field case,
since the PRT does not apply. If, however, the firm has a PRT
liability on one project and under the cross-field rules is able
to offset this tax using exploration expenses transferred from a
pre-payout project, the MATC of a dollar's worth of exploration
in the pre-payout project is decreased to (1-u{1-¢)-¢) dollars,
where ¢ is the PRT rate. During the post-payout interval, the
MATC of one dollar's worth of exploration in each case is equal
to (1-u(1-¢)-¢) dollars.

Over the pre-payout period where the PRT does not
apply, the after-tax return from one dollar of gross revenue is
(1-u) dollars. During the post-payout period where revenues are
taxed by both the income tax and the PRT, the return declines to
(1-u(1-¢)-¢) dollars, which reflects the fact that the PRT is
deductible from income tax.

The implied user cost values are as follows. Over the
pre-payout pericd, the user cost is one in the green-field case,

53. Offshore oil and gas fields receiving development approval
after March 31, 1982, are exempt from royalty.
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implying neutrality, and 0.25 in the cross-field case implying a
tax stimulus to exploration activity. In the post-payout period,
the user cost is one and thus the system neutral in each case.

d)}) United States -

The U.S. government generates revenues from offshore
oil and gas productign by levying royalties and a corporate
income tax. The most commonly applied royalty scheme levies a
flat rate of 16.67 per cent on gross inconme. These royalties,
along with Intangible Drilling and Development Costs (IDDCs),
which include exploration costs, are deductible from the income
tax base™, taxed at a basic rate of 34 per cent.

Independent producers can either immediately expense

- 100 per cent of their IDDCS$ or capitalize the costs and write
them off through depletion. An integrated producer, however,
can only 1mmed1ately expense 70 per cent of its IDDCs and then
amortize the remaining 30 per cent over a five-year perlod,5 the
0il and gas producers exploring offshore (in Outer Continental
Shelf) are typlcally integrated producers. Using a 15-per-cent
discount rate, the after-tax cost of one dollar of exploratlon
expense is 0.69 dollars, as determined by (1-uz) where u is the
corporate income tax rate and Z denotes the present value of the
associated tax deductions.’® Since royalties are deductible from
tax, the after-tax return from a dollar of gross revenue is 0.55

54. While the flat-rate royalty scheme is the most common, there
is also a 'sliding scale' royalty scheme, where the royalty
rate varies between 16.67 per cent and 65 per cent. A third
possible scheme is a net-profit-share royalty, typically
levied at a rate of 50 per cent on profits.

55. Also deductible from the corporate tax base is the Windfall
Profits Tax (WPT). Since the WPT is a tax, calculated per
barrel of oil, on the excess of the removal (sale) price of
the oil over an adjusted (for inflation) base price of a
barrel of oil, the WPT can be regarded as invariant to
increments in exploration expense. Therefore the after-tax
cost of exploration can be regarded as invariant to the WPT.

56. Depletion deductions for the independent producers are
determined as the greater of cost and percentage depletion.

57. The 'depletion' system in the U.S. is unlike the Canadian
earned depletion system in more closely addressing the
depletable nature of a resource. Depletable costs are
recovered either through cost depletion or percentage
depletion.

58. Z is determined by 0.7+((0.06)T{1/(1.15)!) where the
summation sign ¥ ranges from i=1 to 5.
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dollars, determined by (1-u(l-4)-7) where 4+ is the flat royalty
rate. The implied user cost is 1.25, meaning the U.S. system
discourages exploration activity. :

Tables 4.4 and 4.5 summarize the international
comparisons described above, comparing both the MATCs and the
associated user cost across countries. These are illustrated in
Figures 4.2 and 4.3. .

The MATC statistics, by themselves, do not provide a
full picture of the effects of the tax systems because the MATC
ignores the effect of the income tax rate on revenue, an aspect
important to exploration incentives. While a high corporate tax
rate implies lower exploration expenses after tax, the high rate
also implies a reduced after-tax return from the investment. For
example, while the MATC in Norway in the stand-alone case is low
($0.49) relative to the Canadian no-ETC case ($0.62), the overall
exploration incentive offered by the Canadian federal system is
greater. This is reflected by the lower user cost (0.81)
compared to the Norwegian user cost (1.00).

These user cost statistics imply that the Canadian
federal tax system with and without the ETC is internationally
competitive when compared to the tax policies in Australia, the
U.S., Norway, and the U.K.. Greater exploration incentives are,
however, provided to firms with existing interests in the U.K. or
Norway, where pre-payout cross-~field and flow-through provisions

apply. ‘

Tt should be remembered that these MATC and user cost
statistics for Canada ignore provincial taxes and royalties that
may apply, so that care should be taken when making international
comparisons. In particular, these comparisons focus on offshore
projects alone, and, in the case of Canada, on offshore projects
on federal lands where provincial tax and royalty schemes do not

apply.

It should also be stressed that the above comparisons
focus on tax factors alone, and ignore geclogical, cost and
reserve differences among these countries.
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TABLE 4.1

Comparison of Marginal After-Tax Costs of Exploration Capital
With and Without ETC

-- ED Claim is Constrained by Resource Profit

{dollars)
Taxable Status Without ETC With ETC
Currently Taxable 0.72 0.53
With With
Currently Non-Taxable “Refund No Refund
-~  Taxable in 1 yr 0.75 ' 0.58 0.59
- Taxable in 5 yrs 0.86 0.62 0.66
- Taxable in 10 yrs 0.93 0.65 0.71

* Figures based on $1 exploration expense.

ED claim constrained by 25 per cent of resource profits
for earned depletion purposes.

CEE claims assumed to grind cumulative CEE pool in
. following year.
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TABLE 4.2

Comparison of Margin§1 After-Tax Costs of Exploration Capital
With and Without ETC

-- ED Claim is Constrained by ED Pool

(doliars)
Taxable Status Without ETC With ETC
Currently Taxable 0.62 0.45
With With
Currently Non-Taxable Refund No Refund
- Taxable in 1 yr 0.67 0.52 0.52
- Taxable in 5 yrs 0.81 0.55 0.59
- Taxable in 10 yrs 0.91 0.58 0.63

* Figures based on $1 exploration expense.
ED claim constrained by size of cumulative ED pool.

CEE claims assumed to grind cumulative CEE pool in
following year.
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TABLE 4.3

Comparison of After-Tax Cost of Exploration Capital
With ETC and SD

{(dollars)
With With
SD ETC

Case I: ED Claims are 0.63 0.73

Constrained by

Resource Profits
Case II: ED Claims are 0.36 0.56

Constrained by

ED Pool

* Figures based on $1 exploration expense.
Figures assume a 38-per~cent corpofate income tax rate.
Companies are assumed to be taxable.

Case I: ED claims are constrained by 25 per cent of
resource profits for earned depletion purposes.

Case II: ED claims are constrained by the size of the ED
pool. Additions to the ED pool are allowed at a rate of
33 1/3 per cent on qualifying CEE.

CEE claims assumed to grind cumulative CEE pocl in the
same year.
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TABLE 4.4

An International Comparison of
Pre-Payout Marginal Exploration Capital

{(dolliars)

After-Tax User
Countries Cost Cost
Canada*- With ETC 0.47 0.61
Canada*— No ETC 0.62 0.81
Australia 0.61 1.00
Norway - stand alone 0.49 1.00
Norway - flow-through 0.19 0.39
U.K. - green field 0.65 1.00
U.K. - cross field 0.16 0.25
U.s. 0.69 1.25

* Figurés based on federal tax\royalty system alone.
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TABLE 4.5

An International Comparison of
Post-Payout Marginal Exploration Capital

{(doilars)
After-Tax User
Countries Cost Cost
* .
Canada - With ETC 0.47 0.61
*
Canada - No ETC 0.62 0.81
Australia 0.61 1.00
Norway - stand alone 0.19 1.00
Norway - flow-through 0.19 1.00
U.K. - green-field 0.16 1.00
U.K. - cross—-field 0.16 1.00
U.S. 0.69 1.25

x Figures based on federal tax\royalty system alone.
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V. INCREMENTAL EFFECTS OF THE ETC ON EXPLORATION ACTIVITY

Assessment of the ETC requires an estimate of the
extent to which it affects oil and gas exploration. Although the
formula for the user cost of exploration derived in the preceding
chapter can be used to illustrate qualitatively how the credit
influences exploration incentives, it cannot be used alone to
measure the quantitative impact of the ETC on exploration. ‘

In this chapter we wish to address and quantify the
incremental effect of the credit on exploration expenditures in
_canada. Exploration expenses qualifying for the ETC, reported in
Chapter III, are not necessarily attributable to it. We want to
know the percentage of qualifying CEEs directly attributable to
the credit. That is, how would exploration expenditures in
Ccanada have been different without the ETC?

A. The Analvtical Approach

An econometric study was ruled out at the outset
because of the serious difficulties in measuring, in a reliable
way, the variables pertaining to the investment decision-making
of the ETC-earning oil and gas firms in canada.”’® Expected
after-tax costs and revenues would be difficult to properly
measure and align over time with the related exploration
expenditures, owing to the frequent and extensive changes in
federal and provincial taxation and lending arran&Fments with the
industry and the consegquent investor uncertainty.

As an alternative, we decided on a professional survey
of companies that earned ETCs over the study period to assess the
extent to which exploration is directly attributable to the ETC.
The consultant firm of Peat Marwick Stevenson & Kellogg conducted
the case-study survey on behalf of the Department of Finance.

The consultants used a detailed questionnaire in
interviewing key managers in companies that earned ETCs to find
out what, if any, incremental effect the credit had. Answers to
the questions which related directly and peripherally to the ETC

59. The sample would not necessarily have to be restricted to
ETC-earning firms, since what is needed is an estimate of
the elasticity of exploration expenditures with respect to
the after-tax cost of exploration, in general; whether or
not the ETC is a component of that cost.

60. See Pesaran, M. H., "An Econometric Analysis of Exploration
and Extraction of 0il in the U. K. Continental Shelf",
Economic Journal, Forthcoming.

61. Peat Marwick Stevenson & Kellog, "Exploration Tax Credit
Study - Final Report", prepared for the Department of
Finance, (November 1990), Confidential.
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were judged for consistency and level of confidence. They were
used in follow-up, independent financial analyses of the effects
of the ETC on expected project returns. These interviews also
sought insight into the process of establishing exploration
budgets and allocating them among competing projects.

Conceptually, five basic cases are possible in
connection with incremental effects of the ETC on an individual
0il and gas project. In each case, incrementality is measured by
comparing the actual project with the alternative which would
have occurred in the absence of the tax credit, but with all
other circumstances unchanged. The five cases are:

+ In the absence of ETC, there is no investment in the ETC~-
earning project, or any other project involving exploration
expenditures with the same objectives. The incremental
impact of the ETC is the entire project and its outcome.

+ The ETC project and the alternative are identical in every
respect except that the ETC project is accelerated in time.
In this case, the incremental impact of the ETC is the
‘difference in the timing of the project.

* The ETC project and the alternative are identical except
that the alternative project is outside of Canada. The
incremental impact of the ETC is the diversion of the
project to Canada.

+ Because of the ETC, the investors choose the ETC project
instead of an alternative that would have occurred at the
same time with the same objectives. The incremental impact
of the tax credit is the difference in activity between the
two cases.

+ The ETC has no incremental impact: the sponsor receives the
tax credit but does not change his behaviour in any way.

The items in the list are not mutually exclusive, and
the interviewers expected to find combinations of them.

Applying the incrementality concept in assessing the
ETC impact is complex. The ETC may be incremental, not only at
the individual project level, but also at the level of the
overall exploration budget.

At the individual project level, the ETC could factor
into internal rate of return calculations significantly, altering
the prioritized ranking of candidate investment projects either
in the period in question or beyond. The credit might well be
incremental at the exploration budget level as well, since the
petroleum industry tends to finance exploration activities
primarily from its internally generated cash flow. Depending on
the taxpaying position of the firm, the ETC may increase cash
flow enocugh to allow the firm to undertake a greater number of
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projects without necessarily changing their ranking. The
incremental projects are then the ones that can be funded by
additional resources attributable to the ETC.

Assessing incremental effects of the ETC could raise
additional complexities. For example, most projects that earn
ETCs are multi-company projects so that the taxpaying status and
financial position of more than one company will decide whether
the ETC is relevant to a proposed investment project.

Contingent drilling also raises problems. The drilling
of a well is often contingent on the drilling of earlier wells.
Delineation wells, for example, are drilled after the drilling of
an original wildcat exploratory well. If the wildcat well is
incremental with respect to the ETC, because the well would not
have been drilled without ETC assistance, all of the delineation
wells associated with it are also incremental. That is, neither
the wildcat nor any of the delineation wells would have been
drilled without the ETC. Similarly, if the original wildcat well
is time-incremental ~~ drilled socner than it would have been
without the ETC -- the delineation wells may be tlme-lncremental
too.

The complexity of contingent drilling did not raise
serious evaluation problems, for two reasons. First, while many
of the wells studied were delineation wells contingent on the
success of earlier wildcat wells, the ETC was not in effect when
these wildcat wells were drilled.®’ Second, the case studies
indicate that wildcat wells were drilled without regard to the
ETC, so the influence of the ETC on decision-making related to
delineation wells can be assessed independently of concern for
related wildcat wells.

B. The Selected Case Studies

The ETC is earned well by well, several companies
participate in drilling most wells, and most companies
participate in drilling several wells. The complexity of these
relationships requires a careful selection of subjects for case
studies to cover all aspects of incrementality. In particular,
case studies must be structured to explore the following issues:

62. While it is true that each well has an operator who is
generally the major force behind the investment decisions,
the interests of each participating investor are clearly
relevant.

63. See, Canada 0il and Gas Lands Administration, Annual
Reports, 1985-89; and the Coopers and Lybrand Consulting
Group, "Petroleum Incentive Program: Program Evaluation
Study", paper prepared for the Department of Energy, Mines
and Resources {November 1985).
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- The ETC may generate incremental impacts, not only at the
individual project level, but also at the level of overall
exploration expenditures, including expenditures on
contingent wells.

e Separate companies that cost-share a project may have
different degrees of control over the decision to proceed.

The subjects of the case studies were organized in
three categories to encompass the different circumstances:

+ an individual well, with discussions with each of the
companies participating in that well;

« an individual well, with discussions with the well's
operator; and

« an individual company that participated in the drilling of
more than one well.

The selected case studies were based on a population of
27 corporations that earned an ETC at least once on a total of
36 high-cost exploration wells drilled between December 1985 and
December 1990. Wells operated by companies later acquired by
others were excluded.

The case-study types selected, and the associated wells
and companies, are as follows:

+ Type A: All qualifying ETC wells of a specific company.
The selected companies are Esso Resources Canada Ltd.
(operator of five ETC wells) and Mobil 0il Canada Ltd.
{(operator of one ETC well and investor in six others).

« Type B: All participating investors in an individual well.
The selected wells are Amauligak 0-86 and Terra-Nova C-09.

- Amauligak 0-86 involves Gulf Canada Resources Ltd.
(operator), BP Petroleum Ltd., Husky 0il Operations
Ltd., and Texaco Canada Enterprises Ltd.

- Terra-Nova C~09 involves Petro-Canada Inc. (operator),
Canterra Energy Ltd., ICG Resources Ltd., Trillium
Exploration Corporation, and Parex (partnership).

« Type C: The operators of individual wells. The five wells
and their operators are:

- Amauligak F-24: Gulf Canada Resources Ltd.,

64. Corporations that operated and invested in ETC-earning wells
and were subsequently taken over were excluded because of
difficulties in identifying their managers.
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- Terra-Nova H-99: Petro-Canada Inc.,

- Whiterose E-09: Husky 0il Operations Ltd.,

- Immiugak A-06: Chevron Canada ResourcesLtd.,
- Sarcee Alberta: Unocal Canada Ltd.

« Type D: A company that was non-taxable during the periocd in
which it invested in ETC-earning wells. Bow Valley
Industries Ltd. was selected, after excluding companies that
had been selected under Type A, B, or C.

+ Type E: A company eligible for the credit but that did not
earn a significant ETC. The company is Shell Canada Inc..

C. The Survey Results

The case study findings make clear that incrementality
should be considered at two levels: the individual well, and the
overall exploration budget.

«+ At the level of the individual well, the ETC may be
incremental in influencing the expected economics of the
project. The credit alters the relative attractiveness of
the ETC-earning project, causing it to be undertaken,
typically at the expense of some other project.

+ At the level of the overall exploration budget, the ETC may
provide additional cash flow to the company that could be
used to expand this budget, and perhaps lead to additional
exploration activities. On the other hand, the cash made
‘avallable by the ETC may be used for corporate purposes
other than exploration.

(a) Incrementality at the Individual Well Tevel

The case study shows very little incrementality
attributable to the ETC at the project level. It strongly
indicates that all of the individual ETC wells would have been
drilled in essentially the same form at about the same time
regardless of the ETC. 1In all the cases, these incrementality
findings were judged to be held with a high level of confidence.

In the analysis of the 23 case study wells, the only
indication of incrementality was found in two specific wells
where investors may have been influenced by the ETC. These
investors would probably not have participated without the ETC.
From the perspective of the operator, however, these two wells
were sufficiently attractive to have been drilled in any event.
Had the ETC incentive been terminated when the investment was
decided, drilling might have been delayed by several months, at
the most, to find new investors.




The following reasons were found for zero
incrementality of the ETC for the remaining wells:

First, exploration expenses may comprise only two to
ten per cent of the total capital cost of an offshore project,
with development expenses contributing much more to the overall
project cost.® an incentive, like the ETC, targeted solely at
exploration, and not offered at an excessively generous rate,
would not be expected to affect overall project costs and
therefore project decisions in a significant way.

As one company indicated, "the magnitude of the ETC is
within the error implicit in our estimates of exploration costs."
As an example, if a company spends $20 million in CEE on a single
well and $15 million qualifies for the ETC, the credit earned at
25 per cent is $3.75 million. This benefit is partially offset
by the corresponding reduction in CEE (see Chapters IV and VI).
The net benefit is $2.14 million assuming a marginal tax rate of
43 per cent. If $2.14 million is discounted to reflect a one-
year delay in actually receiving the credit, the benefit of the
ETC falls to $1.86 million using a 15 per-cent discount rate.

The impact of the ETC is therefore less than 10 per cent of the
$20 million capital cost, considered to be within rounding error.
Where some of the CEE is grandfathered under PIP, the value of
the ETC would be an even lower percentage of the costs.

In another project, where development was not expected
to occur within this decade, the ETC earned on four planned’

'65. The contribution of exploration cost to total project
capital cost depends on the specific project. Relevant
considerations include the number of dry holes drilled, the
size of the discovered resource pool, and whether the
project is a stand-alone project.

66. In the financial project analysis provided in Appendix C,
the net impact of the ETC is $23 million in net present
value on a project where the net present value of the total
capital costs is $2,681 million.

67. There was widespread agreement that the ETC rate was not
sufficiently large to influence decisions on drilling wells.
Most of the respondents claimed that for an incentive to
influence the allocation of their expenditure budget, it
would have to at least reduce the cost of a dellar's worth
of exploration to 25 to 30 cents. Under the ETC, the after-
tax cost of exploration is roughly 57 cents, as determined
by (1-¢) (1-u), and assuming a tax rate (u) of 43 per cent.
Companies noted that under PIP, oil and gas firms talked of
costs as low as 15 to 20 cents per dollar of exploration,
depending on the degree of Canadian ownership.
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delineation wells (assuming the contlnuance of the program) was
about five per cent of the discounted total cost of the project.

Second, the most important factors influencing
exploration are the expected future prices of oil and gas, the
probability of discovering deposits, and the probable size of
potential reserves. These uncertain factors that underlie the
real economics of the projects are the critical considerations.
While the ETC can alter the after-tax cost of exploration, the
companies indicate that the credit did not factor into project
analyses significantly enough to shift emphasis away from oil
price and geological and geophysical considerations.

Third, the majority of wells could not be regarded as
incremental as they were delineation wells associated with highly
attractive discoveries. 1In such projects, a significant
discovery was found to be commercial; the expected returns from
proceeding with it were high even without the ETC. The
delineation wells associated with these discoveries would have
been drilled regardless of the ETC.

Fourth, for three wells drilled in prov1nc1al lands,
either in conventlonal or foothill (deep gas) areas in Brltlsh
Columbia or Alberta, drilling costs, which are typically much
lower there than offshore unexpectedly exceeded the $5 million
threshold for ETC-ellglblllty Unanticipated events, including
blow-outs and the need to re~enter the drill hole for unexpected
reasons, drove them hlgher than planned. These wells therefore
cannot be considered incremental with respect to the ETC at the
individual well level. _

Fifth, the opportunity cost of drilling some wells was
low, regardless of ETC benefits. Where a corporation owned or
was committed to leasing a drilling rig that could not be
otherwise employed during a particular drilling season --
implying that the implicit rental cost would be incurred
regardless of whether the well was drilled -- the well would
probably be drilled in any event, with or without the ETC. For
several companies, commitments to drilling programs made the
opportunity cost of drilling low.

Finally, certain corporations were not in a taxpaying
position. This prevented them from deriving any gain from ETCs
earned after 1987, since ETC refunds for firms other than small
CCPCs were termlnated under tax reform. These companies do not
anticipate becoming taxable in the foreseeable future. The ETC
would thus not be expected to have any impact.

Conceptually, there is no reason to expect that non-
incrementality of the ETC with respect to individual wells can be
attributed uniquely to one of these reasons. Several might apply
to a single well.
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(b) Increméentality at the Exploration Budget Level

ETCs provide cash flow to companies that are taxable in
the year the credit is earned, are taxable in any of the three
preceding tax years or are eligible for an ETC refund.

Similarly, under the carry-forward rules, unutilized ETCs may
provide cash flow in the future if the company later becomes
taxable, although the present value of this benefit diminishes
over time.

The survey intended to establish, if possible, the
linkages between the incremental cash flow generated by the ETC
and the expenditures it was allocated to. The issue is whether
incremental cash flow from the ETC flows back into a frontier or
conventional exploration budget, or into other investments.

The ETC can incrementally influence the exploration
budget in two ways. First, a direct impact can result if a
budget allocation mechanism channels ETC funds directly into the
corporation's exploration budget. Second, an indirect effect can
occur if ETC funds flow into some larger corporate pot for
allocation. The incremental ETC dollars may or may not flow into
the firm's Canadian frontier exploration budget in the second
case, depending on the competing priorities of the corporate
organization.

ETC funds can have a direct impact on a firm's
‘exploration budget in two ways. In one case, additional cash
generated by the ETC is simply added to the exploration budget,
more or less dollar for dollar. Thus the exploration budget is
increased by the additional cash flow the credit generates. It
might be increased by the tax value of the ETC upon commitment to
an ETC-qualifying project.

In the other direct impact case, projects are drawn
down against the exploration budget on an after-tax, net-of-ETC
basis. If an ETC project were substituted for a non-ETC project
of similar capital cost when measured gross of the ETC, and if
the allocation of the exploration budget to the ETC project were
based on its cost net of the ETC, the existing exploration budget
could be stretched further to cover additional projects. Here,
the ETC affects not the size of the exploration budget but the
ranking -- and possibly the number --of exploration projects that
can be undertaken.

68. Clearly, both direct effects could occur simultaneocusly.

Management may increase the amount of funds allocated to the

- exploration budget -- owing to additional cash flow from the
ETC -- and may rank projects on an after-tax basis. In this
situation, the ETC could increase the number of possible
projects by both increasing the total amount of exploration
funds, and reducing the after-tax cost of individual ETC-
earning projects.
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In the case of an indirect incremental effect, cash
flow from the ETC is not earmarked for exploration, but is
assigned to a larger budget for not only exploration, but other
investments as well, perhaps including development and
production. Whether the additional funds from the ETC imply a
larger exploration budget will depend on the competing investment
priorities of the company, and the method by which these
investments are ranked.

The case study findings show that the ETC created a
direct incremental impact on the Canadian exploration budget of
two of the nine companies surveyed owing to their institutional
budgeting frameworks. One company directed incremental cash flow
to seismic exploration in the Canada lands. The other directed
it to additional seismic work or additional exploration drilling
in conventional operations in Alberta and British Columbia.

For various reasons, the study discovered no
incremental effects on the exploration budgets of the other
corporations. Seven of the nine firms budgeted exploration on
the basis of gross capital costs: individual projects drew down
the exploration budget on the basis of their pre-tax cost. Aall
tax effects, including the ETC, were therefore not recognized in
exploration budget_ing.69 In a number of case studies, ETC funds
flowed back into a 'corporate pot' managed in a foreign-based
office, where Canadian operations were only a small part of
international operations. Some corporations clearly focused
their incremental exploration budget on international operations
outside North America. Many corporations view the offshore
projects as strategic commitments that must be ventured into,
regardless of tax incentives, to maintain market shares into the
twenty-first century.

In sum, for most companies the exploration budget was
determined without consideration of the ETC.

(c) Overall Incrementality

The case study concludes, with a high degree of
confidence, that none of the case study wells, or other wells
earning ETC that were excluded from the sample, were incremental.
Although the evidence reveals that some individual investors were
motivated by the ETC, accelerating their investments in a project
by several months, this time-incrementality is not considered to

69. Where taxes are not treated in the calculation of project
cash flow, it is possible that the rate used to discount
project returns account for after-tax considerations, and
thus are affected by the ETC. 1In the case where frontier
well projects were evaluated on a pre~-tax basis, this was
irrelevant since the discount rate was mandated by owners
outside of Canada who apply the same discount rate to
evaluate all offshore projects in all countries.
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be significant, and therefore is assumed to be nil when measﬁring
the incremental impact of the ETC.

While the study shows no significant incrementality at
the individual well level, two corporations were identified that
had institutional mechanisms leading to some incremental impact
of the ETC on their Canadian exploration budget. This implies
that the ETC did generate an incremental impact on exploration
expenditures, although not necessarily on ETC-earnings wells.

When the measure of capital budget incrementality is
expanded to cover the total population of wells, incrementality
attributable to the ETC is estimated to be roughly 5 per cent of
quallfylng Canadian exploration expenses, or roughly $47 million
in 1990 present value. This finding was then checked using the
following 'back-of-the-envelope' calculation.

As discussed in Chapter IV, the ETC reduces the after-
tax cost of exploration by roughly 26 per cent, assuming that the
firm is taxable. In the non-taxable cases, the ETC could have as
little as a zero per cent change in the after-tax cost, depending
on the availability of an ETC refund, and on if and when the firm
becomes taxable. Accountlng for these considerations by reducing
the percentage change in cost by one-third, implying that the ETC
reduces the average after-tax cost by 17.2 per cent, and applying
the case study finding of a 5 per cent increase in exploratlon in
response to the introduction of the ETC, the total elasticity of
demand for exploration capital with respect to its after-tax
price is calculated to be approximately -0.29.

This implied elasticity can be checked using the
following relationship:

{==(1l-ag)o + o ' ' , (5.1)

where ¢ is the total own-price elasticity of demand for
exploration capital defined negatively, ¢ is the share of
exploration capital in the value—added of the petroleum sector
assumed to be 10 per cent, ¢ is the elasticity of substitution
between exploration capital and other productive factors, taken
to be small at 0.10, and n denotes the total own price elasticity
of demand of output, defined negatively. Estimates of 5 from the
Department of Energy, Mines, and Resources, ranging from -0.15 to
-0.20, imply that ¢ should range from -0.24 to -0.29. This check
suggests that the case study results are fairly robust.

70. See R.G.D. Allen, Mathematical Analysis_for Economists,
(London: MacMillan and Co., Ltd., 1938), pp.372-374.




VI. THE IMPACT OF THE ETC ON FEDERAL TAX REVENUES

Assessment of the cost-effectiveness of the ETC
requires, in addition to an estimate of the incremental effect of
the credit on exploration, as derived in the previous chapter, an
estimate of the cost of the ETC in terms of foregone tax revenue.
In this chapter we discuss the calculation of the federal tax
revenue cost, and derive an ETC cost-effectivenss measure.

A. A Conceptual Framework

The true cost of the ETC to the federal government
cannot be assessed by simply aggregating ETC claims and refunds,
as was done in Chapter III. Proper measurement must take into
account the fact that taxpayers typically have an array of tax
deduction, credit and loss pools to reduce tax, and that claims
on any of them will depend to some extent on the claims made on
the others. The cost to the government of a tax instrument such
as the ETC therefore depends on the cost of other ITCs and, more
generally, on other claims taken in the same and earlier tax
years.

A proper measure of the cost of the ETC must take into
account the foregone federal tax revenue resulting from the ETC.
In other words, what is the opportunity cost to the federal
government of the ETC? Or, what would federal tax revenues have
been in the absence of the ETC, allowing for the possibility that
corporations' claims from alternatlve tax deduction, credit, and
loss pools would have been different in that case?

This question is answered by estimating what federal
corporate income tax revenues would have been without the ETC
incentive in place over the period since 1985.”" The estimates
allow for the possibility that claims from alternative tax pools
would have been higher in the absence of the ETC, and incorporate
the results of the case-study survey showing the extent to which
oil and gas exploration activity would be reduced in the absence
of this tax credit. The simulated corporate tax revenues derived
for this '"no-ETC' case are compared with the actual amounts of
tax revenue collected over this period to estimate the federal
cost of the ETC.

To fully assess the cost to the government of the ETC,
tax revenue estimates would have to be determined annually for
each ETC-earning corporation, both with and without ETC, since
the ETC started. Even if the ETC expired on schedule at the end
of 1990, taxpaying behaviour after 1990 would still have to be
considered because of the possibility of prolonged ETC effects on
the various tax deduction, credit, and loss pools resulting from

71. Although the ETC became available in December 1985, no ETC
credits were earned or claimed by firms whose fiscal year
ended khefore December 31, 1985.
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changed claiming behaviour when no ETC is assumed. Tax revenue
differences for each firm earning ETC could then be normalized
and discounted back to 1990 to a cost measure.

Such a procedure would require information on tax-
claiming behaviour beyond the present time. Owing to this lack
of data, the next best strategy would be to measure revenue
differences in the actual case and the no-ETC case up to and
1nc1ud1ng 1990, and also measure any differences between the
cases in the 1990 closing balances of the various tax pools,
since these imply dlfferent abilities to reduce tax over the
post-1990 period. " With some assumptions about the taxpaylng
status of each firm over the post-1990 period and, in particular,
their time-profiles of tax-pool use, the present value of revenue
differences beyond 1990, implied by any differences in the 1990
closing balances of tax pools, could be estimated. This
estimate, when added to the present value of the revenue
differences measured between the actual case and no-ETC case for
tax years before and including 1990, would give a good
‘approximation of the present value of the cost of the ETC.

At the time of writing, Revenue Canada had not
transcribed tax return data for tax years ending in 1989 and 1990
into machine-readable form. Therefore, a modified version of the
above methodology was employed. Operators of ETC-earning wells
made available information on the amount of ETC earned by well
and by corporation in 1989 and 1990. Estimates of the cost of
the ETC were based on this and individual corporate tax return
data for tax years 1986, 1987 and 1988.

Tax revenue differences between the actual and no-ETC
cases were estimated for each ETC-earning firm for tax years
ending in 1986, 1987, and 1988. In those cases where a firm had
filed more than once in a tax year, the revenue differences were
estimated for each short taxation period. All tax revenue
estimates were normalized to constant 1990 dollars and discounted
forward to 1990; the. real discount rate used was 10 per cent.

72. The 10-per-cent real social discount rate, estimated by
Jenkins, was endorsed by the Treasury Board. See
G.P. Jenkins, "The Measurement of Rates of Return and
Taxation from Private Capital in Canada", in Benefit-Cost
and _Policy Analysis, 1972, ed. W.A. Niskanen et al.
(Chicago: Aldine Publishing Co., 1973); "Capital in Canada:
Its Social and Private Performance, 1965-74", Discussion
Paper No. 98 (Ottawa: Economic Council of Canada, October
1977) ; and "The Public Sector Discount Rate for Canada:
Some Further Observations", Canadian Public Policy, Vol. 7,
No. 3 (summer 1981). Also see Treasury Board's Benefit-
Cost Analysis Guide (Ottawa: Minister of Supply and Services
Canada, 1982). The 10-per-cent real figure has been
challenged by Burgess, who has estimated it at 7 per cent
(continued...)
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Differences between the closing balances of tax deduction and
credit and loss pools in the two cases at the end of the last tax
year in 1988 were recorded. Then the present value in 1990 of
tax revenue differences implied by differences in the closing
balances of the tax pools in 1988 was estimated under various
assumptions about the time-profile of tax pool use. The 1989 and
1990 ETC data by well and by corporation were also used to
estimate the federal revenue cost of the ETCs earned in those
years; this was done by analyzing the impact that the ETCs would
have had on the CEE and investment tax credit pools of the firms
earning ETC. Applying the same assumptions about the time-
profile of tax pool use noted above, the present value of the
cost implications of the ETC earned in 1989 and 1990 was
estimated. These results were then aggregated with the estimates

of the present-value cost of ETCs earned in 1986, 1987, and 1988,
to provide an estimate of the total cost of the ETC.

B. The Data Set

Since the objective of the tax revenue simulation was
to estimate federal corporate tax revenues in the absence of the
ETC, only firms earning ETC in one or more years were considered.
Each corporation was included in the sample in the first year it
earned an ETC and retained regardless of whether it continued to.
For example, a firm that earned an ETC only once, say in 1986,
would be retained in the 1987 and 1988 sample, and its corporate
tax revenues estimated for those two years. This was necessary
because the size of the pools of tax deductions, tax credits, and
tax losses from which the firm could .draw to reduce its tax in
those subsequent years might be different in the simulated no-
ETC case as a result of a different tax-reducing strategy in
1986.

The removal of the ETC does not necessarily imply
greater tax revenues, owing to the availability to many of the
ETC-earning firms in this period of often large pools of unused
credits, deductions, and losses. In the absence of the ETC, the
corporations could have had greater recourse to them.

Because many tax claims might be affected by removal of
the ETC, the simulated closing balances of the various tax pools
in one tax year were used to measure their opening balances the
next year. An in-house tax simulation model was developed to do
- this since Revenue Canada's cannot. :

72.(...continued)
(see D.F. Burgess, "The Social Discount Rate for Canada:
Theory and Evidence", Canadian Public Policy, Vel. 7, No. 3
(summer 1981). The 3-per-cent difference is considered to
be significant and both Jenkins and Burgess agree that the
difference can only be resoclved through more empirical
analysis. In the evaluation, we footnote the results with a
7 per cent discount rate.
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C. The Tax Revenue Simulation Model

The model was developed to estimate federal Part I
corporate tax revenues under two scenarios.

The first, the actual-case estimate, assumes that the
firm attempts to minimize Part I tax, with the observed earning
of the ETC. The only difference from the actual tax return, if
any, results from the assumption that firms take their maximum
allowable claims from the available tax-~deduction, credit, and
loss pools: everything else, including real behaviour, is
assumed to be unchanged. The tax revenue estimates are used to
verify if firms do in fact reduce tax in this manner, and to
check the proper functioning of the simulation program.

In the second scenario, the no-ETC scenario, revenue
estimates are derived under the assumption that the ETC does not
exist. They are based on the reduction of exploration that would
occur without the ETC, as shown by the case-study survey. In the
normal situation, the reduction lies somewhere between two
extremes. In the non-incremental case, where a firm's real
economic behaviour is unaltered by the absence of the ETC, the
only impact of the ETC is on the financial side, affecting the
firm's tax status. Conversely, in the fully incremental case,
where CEEs qualifying for the ETC are attributable fully to the
credit, both real and financial behaviour are influenced by the
ETC.

The no-ETC simulation results, based on the survey
findings discussed in Chapter V, assume that the incremental
effect of the ETC is measured by taking 5 per cent of qualifying
Canadian exploration expenses; the simulation results therefore
tend towards those of the non-incremental case. These no-ETC
estimates assume a small decline in CEEs, allowing for implied
differences in a firm's tax claiming behaviour expected to arise
under the no-ETC assumption.

(a) Modelling Direct Impacts of No ETC

The most cbvious impact of eliminating the ETC is a
reduction in ITCs otherwise earned and thus available to reduce

73. In all cases except one, the observed claims from the COGPE
and CDE pcols were the maximum possible. Since the net
additions to these pools in the no=ETC case are assumed to
be unchanged from the actual case, the simulated maximum
claims from these pools in each case except one were the
same as the actual maximum claims. Principal business
corporations are required by law to take their maximum CEE
deductions.




tax. If a firm spends $100 on CEEs qualifying for the ETC’* and
the ETC rate is 25 per cent, the firm earns a $25 ETC in that
year. This credit would be added to its pool of ITCs and be
available to reduce its tax liability in either the current tax
year or perhaps a previous or future year, or some combination.
Without the ETC, the available ITC pool would be smaller by $25,
all other things equal.

Whether the reduction in the available pool of ITCs
implies greater tax revenues in the current year depends on the
amount of federal tax payable by the firm, measured before
claiming the credit,” and also on whether the firm attempts to
fully use this pool to reduce its tax.

If tax payable measured just before the claiming of the
ITC is zero, implying that an ITC could not be claimed to reduce
tax in that year, the non-availability of the ETC clearly does
not affect the amount of tax payable in that tax year.76
However, because of_the carry-back, carry-forward and refund
provisions of ITCs,”’ the removal of the ETC may affect net tax
revenues collected in the same year and over time.

74. Recall that CEE qualifying for the ETC is a well-specific
amount in excess of a cumulative threshold of $5 million.
If, in a specific tax year, the threshold amount of
$5 million has already been incurred in previous tax years,
the well-specific CEE qualifying for the ETC in that year is
the total CEE incurred on the well in the year. If however
the threshold amount is achieved in the current tax vear,
the well-specific CEE qualifying for the ETC is the CEE
incurred in that year less $5 million. Where the well costs
are incurred by more than one taxpayer, the qualifying CEE
is divided among them according to an agreement filed with
Revenue Canada.

75. The amount of tax that ITCs can offset is restricted by the
fact that there is a mandatory structured sequence in which
the various tax deductions, losses, and credits claims
available to the firm can be used. When calculating federal
Part I tax payable for tax years ending in 1986 or 1987, the
ITC is the second last claim that can be made, the very last
being the employment tax credit. For tax years ending in
and after 1988, the amcunt of tax that can be reduced by the
ITC is determined by the amount of tax payable after all
claims including the employment tax credit.

76. Corporations are not allowed to claim investment tax credits
to create non-capital losses.

77. As discussed elsewhere in this paper, tax reform curtailed
the refundability of investment tax credits.
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When an ETC is earned but cannot be claimed because no
current tax liability exists, a firm is allowed to carry the tax
credit back to offset income taxes paid in any of the three
preceding tax years. In addition, any ETC earned in a period
that cannot be applied to reduce tax in that year or carried bacgk
to reduce tax in a previous year may earn a 40 per cent refund.
The ETCs earned in the current year that are not applied to
reduce current or previous year's tax, or to earn a refund, can
be carried forward to offset tax in any of the following ten tax
years.

Alternatively, the non-availability of the ETC will
increase taxes if tax payable measured just before the claiming
of the credit is positive, so that an ITC could be used to reduce
current year's tax.?® Non-availability of the ETC will not
influence tax, however, if the size of the available ITC pocol,
less the ETC, exceeds the amount of tax that can be reduced by
the credit.? Also, the non-availability of the ETC may not

78. Small CCPCs earn investment tax credit refunds equal to
40 per cent of their "excess" credits (the excess of credits
currently earned over that amount claimed to offset current
or previous year's tax). This rule applies to ETCs earned,
and to {(general) investment tax credits earned as well. For
tax years beginning before 1988, non-CCPCs earned refunds at
a 20 per cent rate on their "excess" general investment tax
credits, and at a 40 per cent on their "excess" ETCs;
refundability for all tax credits was terminated for all
corporations other than small CCPCs for tax years beginning
after 1987.

79. Investment tax credits, including the ETC, cannot be carried
forward and then subsequently carried back to offset tax in
a given vear if the credits were available in that year to
reduce that year's tax.

80. This is true only if the size of the ITC pool constrains the
- claim. As an exanmple, consider the situation where a firm
has $100 in tax payable prior to its ITC claim. Assume that
in case A the size of the ITC poeol is $1000 with the ETC and
$990 without, while in case B the ITC pool size is $75 with
the ETC and $65 without. Since, for tax years ending before
1988, the maximum ITC claim is $100 (decreased to $75, under
the Annual Investment Tax Credit Rules, for tax years ending
"after 1988), non-availability of the ETC can only affect the
firm's current year tax in case B.

81. For tax years ending before 1988, available tax credits can
be claimed to reduce up to the full amount of tax payable.
However, for tax years ending in or after 1988, the amount
of investment tax credit (including the ETC) that can be
used to offset current year tax is limited to the lesser of

(continued...)
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imply increased tax if ITC claims are not set to their maximum
level as determined by the amount of tax otherwise payable and
the size of the ITC pool, and if, as in the previous case, the
size of the ITC pool was not the binding constraint on the chosen
ITC clain.

In these latter two cases where the non-availability
of the ETC does not directly affect tax, as in the no-tax case,
the partial refundability of the ETC implies that the inability
to claim ETC in a given tax year will affect the net tax revenues
collected in that year. Also, because of the carry-forward
provision of the ITC, the inabkility to claim ETC, by influencing
the closing balance of the investment tax credit pool in that
vear, will affect the opening balance of the pool in the
following tax year, which in turn affects the net federal
taxpaying position of the firm subsequently.

Eliminating the ETC also causes an adjustment to the
firm's cumulative CEE account. When an ETC earned either
currently or in a previous tax year is claimed to reduce current-
year tax, or is carried back to offset a previous year's tax, or
is used to generate an ETC refund, the taxpayer's cumulative CEE
pocl must be reduced by the amount of assistance received. This
'grinding' of the cumulative CEE pool means decreased CEE
deductions in either the current or subsequent tax years, which
tends to increase tax. For tax years ending before 1988, the
claiming or refunding of ETC grinds the cumulative CEE pool in
the same tax year, while for tax years ending in or after 1988,
ETC assistance in a tax year decreases the cumulative CEE pool in
the following year. The overall net effect of utilizing ETC is,
however, to reduce tax because a dollar credit or refund more
than offsets the increase in tax resulting from a dollar decline
in tax deductions.®

8l.(...continued)
1) the total available pool of investment tax credits
{including current amounts earned, and any carry-forward or
carry-back amounts available in the year) and 2) the Annual
Investment Tax Credit Limitation. ¥For non-CCPCs whose tax
year ends after 1987, investment tax credit claims cannot
exceed three-~quarters of taxes otherwise payable. For
corporate tax years ending in 1988 which include any days in
the 1987 calendar year, there is a prorated annual
limitation for non-CCPCs, consisting of the number of days
in the tax year before 1988 plus three-quarters of the
number of days in the tax year after 1988, all divided by
the number of days in the tax year and multiplied by taxes
otherwise payable.

82. While ETC refunds are earned at a 40 per cent rate on
"excess"™ ETC credits, a one dollar ETC refund reduces the
cumulative CEE pool by exactly one dollar.
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When simulating tax payable for a firm in a tax year
ending in either calendar 1986 or 1987, the firm's cumulative CEE
pool in that year is adjusted upwards by the actual total amount
of ETC assistance received by the firm in that year. This is
done because the cbserved net addition to the pool is an amount
measured net of the ETC assistance actually received by the firm
in that year, due to the grinding of the cumulative CEE pool by
this assistance, as mentioned above. Without the ETC, the net
additions to the cumulative CEE pool in the non-incremental case
would be greater than the actual net addition by this amount of
ETC assistance.

For tax returns having a fiscal period ending in 1988,
this adjustment is not required because the net adjustment to the
pool is not measured net of ETC claims or refunds that are taken
in that tax year. In this case, the cumulative CEE pool is
reduced by that amount in the following tax year.

In the non-incremental case, where exploration
expenditures are assumed to be unchanged as a result of the
elimination of the ETC, the only required adjustment to net
additions to. the cumulative CEE pool are those just described
that relate to the grinding of this pool by the amount of ETC
assistance claimed. In the fully incremental case and in the
case-study-based incremental case, where exploration expenses
respond to the elimination of the ETC, observed net additions to
the cumulative CEE pool have to be adjusted upward by the actual
total amount of ETC assistance received, and downward by the
reduction in CEE undertaken in the year resulting from the
elimination of the ETC.

When calculating actual and no-ETC revenue estimates,
it is&presumed that firms take the maximum claim in each tax
year. The maximum is calculated as the lesser of the balance
of the CEE pool measured before claim, and the amount of income
in the tax year measured before the earned depletion claim and
after the claim for dividends received from taxable Canadian
corporations and foreign affiliates.

In the simulations, the cumulative CEE pgol before
~claim is the simulated opening balance of the pool® plus the
simulated net addition to the pool. Simulated income for the
year is the sum of actual non-resource income, regarded as
invariant to the presence of the ETC, and simulated resource

83. By law, the CEE deduction is not optional, if firms are
principal business corporations.

84, When considering the first tax year of a firm in the data
set, the actual opening balance of the CEE pool is taken as
the opening balance in the simulated case. In the following
tax years, the simulated opening balance is the simulated
closing balance of the previous tax year.
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income. Simulated resource income differs from actual resource
income by the amount that simulated claims taken before the CEE
deduction differ from the corresponding actual claims. These
simulated deductions, including the COGPE, CDE, and CEDE, that
sometimes differ from actual, are discussed below.

The removal of the ETC will not affect a firm's CEE
claim and hence its tax payable if the firm's actual net income
and simulated net income are both zero before the computatlon of
the CEE claim. In this case, the maximum CEE claim is zero. >
While current year's tax is unaffected, the net addition to the
CEE pool will be different, between the actual and no-ETC cases,
if the firm obtains ETC assistance in the actual case, 1mply1ng a
difference in the cumulative CEE pool between the two cases.®
This difference lmplles differences in ability to reduce tax in
future vears.

On the other hand, if actual net income measured before
the CEE deduction is positive and a CEE deduction is actually
taken, whereas in the no-ETC case net income is estimated to be
zero, clearly the actual and simulated CEE deductions will be
different, which could imply differences in that year's Part I
tax payable. Final Part I tax will be the same, however, if
subsequent tax deductions and tax credits reduce taxable income
to zero in both the actual and no-ETC claims.

" The same logic applies if net income before the CEE
claim is positive in the simulated case and zero in the actual.
Indeed, even if this net income measure is positive in both
cases, the final tax payable may be no different because of
differences in the same tax year in tax claims other than the CEE
claim.

In short, the net final impact on tax of removing the
ETC from the cumulative CEE pool depends largely on the actual
profitability of the firm, and the differences in the size of
other tax pools and claims from them in the actual and the
simulated cases.

(b) Modelling Indirect Impacts of No_ETC

Aside from the effect that the elimination of the ETC
has on the investment tax credit pool and CEE pool of the ETC-
earning firms, which may not change tax, the removal of the ETC
may also be judged to have indirect tax impacts by influencing

85, This follows because firms are not allowed to create non-
capital losses by claiming CEE.

86. The available cumulative CEE pools will alsc be different to
the extent that the opening balances are different because
of changes in net additions or claiming in prior tax years.




claims on other resource expense pools and on the pool of
accumulated non-capital losses.

The simulation model calculates in each tax year, for
both the actual and no-ETC scenarios, maximum claims from the
COGPE, CDE, CEDE and ED tax-deduction pools. It also derives the
maximum claim from the taxpayer's pool of non-capital losses.
Descrlption of the mechanics and 1nter—dependenc1es of these
maximum claim calculations follows. The maximum claim from the
CEE pocl and the investment tax credit pool are also calculated
for each case, as outlined in the preceding section.

The maximum COGPE claim is determined as 10 per cent of
the available cumulative COGPE pool. This pool is calculated as
the opening balance of the pool plus net additions to the pool in
the tax year. When considering the first tax return filed in the
post-1985 period by a firm in the sample, the simulated opening
balance of the pool was set equal to the actual observed opening
balance. For subsequent tax returns, the simulated opening
balance was set equal to the simulated closing balance of the
COGPE pool for the previous tax year, determined by the prior
year's tax simulation.® The simulated net additions to the
cumulative COGPE pool in each case were set equal to the actual
observed net additions. Finally, the closing balance of the pool
was determined by subtracting the simulated maximum claim from
the simulated available balance measured before claim.

If a company had a short taxation year (less than 51
weeks) and the fiscal period started after June 5, 1987, the
COGPE claim was prorated. That is, the maximum COGPE claim was

87. If a discrete adjustment to the actual cumulative COGPE pool
between tax years was observed creating a discrepancy
between the actual closing balance in one tax year and the
actual opening balance in the following tax year, the
simulated opening balance of the pool was adjusted
accordingly. That is, the simulated opening balance of the
pool in tax year (t) was set equal to the observed opening
balance in year (t), plus any discrepancies between the
simulated and actual closing balances of the pool in the
previous tax year (t-1). These observed discrete
adjustments to the pool could arise, for example, if the
firm merged with another that also had a positive balance in
its cumulative COGPE pool.

88. If the net addition to the pool is negative (which could
arise from the disposition of property) and exceeds in
absolute value the opening balance of the pool, implying
that the balance of this pool measured before claim is
negative, the absolute value of this negative amount is
added to the cumulative CDE pool in the same year and the
closing balance of the cumulative COGPE pool is set at zero.
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determined by multiplying the maximum claim by the number of days
in the year divided by 365.

The maximum CDE claim is calculated as 30 per cent of
the available cumulative CDE pool, equal to the pool's opening
balance plus the net additions to the pool. As with the other
tax pools, the simulated opening balance of the cumulative CDE
pool was set equal to the actual observed opening balance when
considering the first tax return filed in the sample period by
the firm. For subsequent tax returns, it was set egpal to the
simulated closing balance of the previous tax year. The net
additions to the pool in the actual and no-ETC cases were not
assumed to differ. The closing balance of this pool is
determined by subtracting the simulated CDE claim from the
simulated balance of the cumulative CDE pool before claim.®

As with the COGPE claim, if a company had a short
taxation year and the fiscal period started after June 5, 1987, -
the CDE claim was prorated.

By setting the COGPE and CDE claims as percentages of
the available balance of their pools, particularly regardless of
the firm's income, either claim could generate a non-capital
loss. This procedure can be distinguished from the CEE
deduction, which is limited to the taxpayer's income, as
discussed below.

Now consider the CEDE deduction. While CEDEs could
only arise from January 1, 1972 to May 7, 1974, implying that
taxpayers could not create additions to this expenditure pool
over the sample period, some did have unamortized balances of
their CEDE pool during this period.

89. As with the cumulative COGPE pool, when the closing balance
of the cumulative CDE pocl in year (t) did not match the
opening balance in year (t+l) in the actual case, the
simulated opening balance of the pool in year (t+l) was set
equal to the observed opening balance in year (t+1) plus any
measured discrepancy between the simulated and actual
closing balances in year (t).

90. If the net addition to the cumulative CDE pool is negative
and exceeds in absolute value the opening balance of the
pool, which implies that the balance before claim is
negative, the absolute value of this negative amount is
added to income before the computation of resource profits
for earned depletion purposes, and the closing balance of
the cumulative CDE pool is set to zero. The net addition teo
the cumulative CDE pool could be negative, for example,
where no CDE was incurred but the firm received a grant for
previous CDE that draws down the cumulative CDE pool.
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The income constraint that could limit the simulated
CEDE deduction had to be determined, since principal business
corporations may deduct CEDEs to the extent of their income from
all sources (resource income as well as non-resource income),
and CEDE deductions can only be claimed after the COGPE and CDE
deductions. Simulated income before the CEDE claim was set equal
to actual income before the actual CEDE claim, less differences
between the simulated and actual claims from each of the COGPE
and the CDE pools.2 The simulated maximum CEDE claim is
determined as the lesser of simulated income before the CEDE
claim, and the simulated balance of the CEDE account before
~claim. The closing balance is determined by subtracting the
simulated CEDE claim from the balance.

The maximum ED claim is set at the lesser of 25 per
cent of resource profits for earned depletion purposes, and the
available ED pool before claim. Resource profits for earned
depletion purposes are determined after the COGPE, CDE, CEDE, and
CEE deductions, and therefore will vary between the actual and
the no-ETC case to the extent that these deductions taken before
ED differ between the two.

Before 1985, one-third of Canadian o0il and gas
exploration expenses before government assistance were added to
the earned depletion pool. 8Since all taxpayers were restricted
during the sample period from adding CEE to their ED pool, the
simulated net additions to the ED pool are set equal to the
actual net additions, if any.

Observed resource profits used for earned depletion
determine simulated resource profits for earned depletion,
adjusting for differences in the COGPE, CDE, CEDE and CEE clainms
between the actual and no-ETC cases, since by law these claims
must precede the ED claim.

Non-capital loss claims that reduce the amount of net
income to become taxable are the last to consider. The simulated
net income before the non—capltal loss claim is positive,
implying that the firm is taxable and that a non-capital loss
claim could be taken, the maximum non-capital loss claim is

91. The CEDE deduction, like the COGPE and CDE deductions, are
not mandatory deductions, unlike the CEE deduction which is
mandatory for principal business corporations.

" 92. The actual value of income measured before the actual CEDE
claim is estimated by subtracting the actual resource
allowance claim, interest expenses for resource activities,
resource royalties, and COGPE and CDE claims, from the
observed value of resource profits before the resource
allowance. -Non-resource income, if any, is added to
determine the level of income limiting the observed CEDE
claim.
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determined as the lesser of the simulated amount of net income
measured before the non-capital loss claim and the simulated
balance of the non-capital loss pool as measured before claim.
Simulated net income before the claim differs from actual net
income before claim to the extent that the preceding claims --
the COGPE, CDE, CEDE, CEE and ED claims -- differ between the no-
ETC and actual cases.

If the firm is taxable, the simulated balance of the
non-~capital loss pool available to reduce tax is given by the
simulated opening balance of the pool. This balance is given by
the pool's simulated closing balance in the preceding tax vear.
Where simulated net income measured before the non-capital loss
claim is negative, it is added to the opening balance of the
pool This determines the simulated opening balance of the pool
in the following year.

D. The Simulation Results

The tax revenue simulation results can be summarized as
follows. In the 1986, 1987 and 1988 tax years, federal Part I
tax revenues are estimated for the actual and no~ETC cases to
assess the ETC impact on them. Revenue impact estimates of ETCs
earned in 1989 and 1990 are derived in a more direct fashion,
since tax return data are not available for those tax years.

For the 1986 and 1987 tax years, we estimate for each
firm a Part I tax 'F' estimate (PITF), defined as final Part I
tax 'M' (PITM) less ITC credit carry-backs (ITCNCB) and refunds -
(ITCNR). PITM measures the minimized value of final Part I tax
payable as measured after the claiming of ITCs to offset the
current year's tax. While carry-backs are used to offset a
previous year's tax, they reduce federal revenues in the year
claimed, so no discounting of ITCNCB is required when subtracting
ITCNB from PITM to obtain PITF.

For each corporation, PITF is estimated for both the
actual (PITF(1)) and the no-ETC case (PITF(2)), and then their
difference (PITF(2)~PITF(1l}) is measured to determine if PITF is
greater without the ETC. These differences are summed across
corporations, with a positive or negative value indicating larger
or smaller federal Part I tax revenues in the no-ETC case, taking
into account ITC carry-backs and refunds.

The {PITF(2)-PITF(1)) differences in 1986 and 1987 are
then converted to constant 1990 dollars and adjusted to account
for the opportunity cost of funds; this gives for these tax years
present value of the opportunity cost of the ETC in 1990 dollars,
ignoring the implications of the ETC on the closing balances of
the tax pools in 1987, which are carried through to 1988 and
treated there, as discussed below.

Similarly, when analyzing the 1988 tax year
simulations, PITF is estimated for each corporation for the
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actual and no~-ETC cases; then the difference (PITF(2)-PITF(l)) is
measured and aggregated across firms. Since the simulation model
allows for the claims from the COGPE, CDE, CEDE, and ED tax pools
to differ between the actual and no-ETC cases, in addition to
allowing for the additions to, and claims from, the non-capital-
loss, CEE and ITC pools to differ between the two cases, not all
of the impact of the ETC removal is captured in PITF differences.
Part of the effect of removing the ETC is embedded in dlfferences
in the 1988 c1051ng balances of these tax pools.

This revenue implication was taken into account by
first measuring the differences in the closing balances of each
of these tax pools between the actual and no-ETC cases, which we
can indicate by (TPCL(1).-TPCL(2);) where TPCL, is the closing
balance of the tax pool (1) For each tax pool a positive or
negative value implies a greater or lesser ability to reduce
future tax in the actual case. Differences in the tax deduction
pools were multiplied by u(l+s), where u is the corporate income
tax rate (38 per cent) and s the surtax rate (3 per cent), to
convert the measure into one consistent with the impact on taxes’
payable. The results were added across tax deduction pools, then
added to the difference in the investment tax credit pocl. This
was done corporation-by-corporation.

The revenue implications of these differences in tax- |
pool balances depend on when the poocls can be used, which in turn

depends on the taxpaying status of the firm. We assumed firms

taxable in 1988% would remain taxable in 1989, and that

.differences in pools would be realized as claims in that year.

The tax-revenue effects were then converted to 1990 present value

terms. We assumed arbitrarily that firms non-taxable in 1988

would not become taxable until 1993. Again the implied revenue

effects in 1993 were converted to 1990 values. The actual and

no~ETC values were then aggregated. : '

For 1989 and 1990, where individual corporate tax
returns were not available but figures on ETC earned by
corporation were, we took into account the impact of the earned
credits on revenues with the same assumptions as above about
taxpaying status. That is, if a firm was taxable in 1988, we
assumed that it would fully use ETCs earned in 1989 to offset tax
.in 1989, and that they would, in turn, grind its CEE pool in the
following tax year and affect CEE claims and taxes payable in
1990. Hence, in the no-ETC case, the firm's ITC claim would be
lower and its taxes higher in 1989 by the amount of ETC earned in
1989, and its CEE claim would be higher and its taxes lower in
1990, due to the absence of ETC grinding of its CEE base. This
same principle was used to estimate the revenue implications of
ETC earned in 1990, where once again it was assumed that a firm
that was taxable in 1988 would remain taxable in 1990. These tax

93. Almost all the same firms that were taxable or non-taxable
in 1988 were taxable or non-taxabkle in 1986 and 1987.
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revenue implications were calculated in 1990 dollar present value
ternms.

Similarly, if a firm was non-taxable in 1988, we
assumed that it would remain non-taxable in 1989 and 1990, and
that ETCs earned in those years could not be used to reduce tax
until 1993. The firms that were non-taxable in 1988 were all
non-CCPCs. Thus none were assumed to be eligible for an ETC
refund. The no-ETC revenue estimates assumed that the ITC claims
in 1993 by the non-taxpaying firms would be lower and thus taxes
greater in 1993 by the amount of ETC earned in 1989 and 1990, and
took into account the implications of credit differences on the
CEE claims in the following tax year. All tax revenue
implications were again calculated in 1990 dollar present value
terms.

The results in Tables 6.1 and 6.2 show that the
aggregate amount of ETC earned over the period 1986 to 1990,
ignoring the necessary adjustments for inflation and the
opportunity cost of funds, is roughly $174 million, or about
$190 million in constatn 1990 dollars. When accounting for the
real rate of return that could be earned on the funds used
elsewhere, the corresponding present value is roughly $233
million using a real discount rate of 10 per cent.

The net cost of the ETC, estimated by the tax
simulation model to be approximately $146 million,” is far less.
The reasons for this finding can be summarized, as follows. One
important explaining factor is that many of the cil and gas firms
are not sufficiently taxable to take immediate and full advantage
of the ETC -- only roughly 60 per cent of ETCs earned were either
claimed by, or refunded to, corporations in the year in which the
credits were earned. The cost of the unclaimed balance is less
to the government because it must be carried forward to offset
" tax in future years, and its value is discounted accordingly.
Second, the cost of providing the ETC is reduced by the fact that
most oil and gas companies have an array of large, unamortized
deduction and credit pools, so that the earning of ETC does not
necessarily imply an increased ability on the part of these firms
to reduce tax. Third, the "grinding" of the CEE pocl by the ETCs
claimed and refunded for income tax pouposes increases tax payble
and further reduces the cost to the government. Fiqure 6.1 gives
a graphic illustration of the estimated ETC-cost differences.

Finally, based on the finding that $146 million of
federal tax dollars would generate approximately $47 million in
incremental exploration activity (as discussed in the previous
chapter), a measure of the cost-effectiveness of the ETC can be

94. When using a 7-per-~cent discount rate, the aggregate 1990
present value of ETCs earned is roughly $219 million, and
the corresponding opportunity cost measure is roughly
$142 million.
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derived. These fiqures imply that every dollar of incremental
exploration expenditure requires $3.20 of federal tax incentives.
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TABLE 6.1

AGGREGATE ETC EARNED
($,000)

Current Dollars
1986
1987
1988
-1989

1990
Total

Constant 1990 Dollars
Present Value at 1990 Dollars
» Discounted at 10% Rate Real

« Discounted at 7% Rate Real

19,346
33,055
66,321
51,015

4,000

173,737

189,581

233,074

219,303




TABLE 6.2

The Impact of the'ETC on

Federal Tax Revenues
($,000)

PV at 7%
Discount Rate

1986 14,019
1987 30,841
1988 57,281
1989 37,263
1990 2,973

TOTAL 142,377

PV at 10%
Discount Rate

14,178
33,509
57,881
37,770

3,001

146,338




- 97 -

pasn ajes juno9sip %0L-

pauleg 013 uo paseg =z  uolejnwig uo pased

TVLOL | 066l 686l (40)g8 886L .86l 986l
| | | I 1 } | i { o
N& / ) /%,
VAR s |
__________________________________________________________________________________________________________________________________ . geel’
£'8S Z Al oot
................................................................................................................................................ B LB
Lost

{002

~- 0G¢

v
0
CO
o

{$ suoljjlw 0661 Ad)
013 40 1S09 vd3d3d

1’9 3dNODI4



VvII. THE IMPACT OF THE ETC ON PETROLEUM DISCOVERIES

The case studies, discussed in Chapter VvV, found that
well operators did not perceive the ETC as having a significant
incremental impact on wildcat or delineation wells drilled over
the period under evaluation. While the studies detected a minor
response, since some investors in two wells indicated that they
probably would have pulled out had the ETC been terminated at the
time the decision to drill was made, the delay in drilling would
have been at most several months. However, the findings indicate
that the ETC did contribute incrementally to the overall Canadian
exploration budget in the petroleum industry. The results imply
that the total incremental exploration attributable to the ETC is
about 5 per cent of qualifying Canadian exploration expenses.
This finding suggests that the tax credit may not have a
significant impact on discoveries of 0il and gas resources.

our analysis could be usefully extended to determine
the effect of the ETC on petroleum discoveries, since it 1s hoped
that incentives for exploration ultimately increase oil and gas
findings, and thus serve to determine the size of this resource
potential. An independent assessment of this effect was
carried out by the Energy Sector of the Department of Enerqy,
Mines and Resources. This chapter summarizes the findings of
that study on the long-run effect of the ETC on petroleun
discoveries.

A. Methodology

The analysis seeks to determine the long-run impact of
~the ETC on the commercially viable portion of undiscovered
resource potential in Canada; in other words, the analysis
assesses the difference that the ETC would have, over the long
run, on the amount of petroleum that private investors would
expect could be profitably explored, discovered and produced from
frontier oil and gas operations. The discounted cash flow
results are sensitive to assumptions of expected exploration
success and resource price, other factors affecting revenues and
costs, and the investors' after-tax required rate of return.

95. An interesting cost-effectiveness measure of the ETC would
be one comparing the federal revenue cost of the ETC and the
additional potential petroleum discoveries stemming from it.
This comparison could not be made because the Department of
Energy, Mines and Resources simulated the impact of the ETC
on incremental gas resources alone, and did not investigate
the effect on incremental oil resources.

96. Department of Energy, Mines and Resources, "Exploration Tax
Credit Review", paper prepared by Economic and Fiscal
Analysis Branch, (July 18, 1990), Confidential.
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The approach is mult1—d1501p11nary, " establishing a
consistent treatment of the geology, engineering, the associated
costs, and the economic and fiscal environment. The Institute of
Sedimentary and Petroleum Geology =-- a division of the Geological
Survey of Canada, Department of Energy, Mines and Resources (EMR)
~-- undertook the analysis of the ETC on resource potential us1ng
a probalistic methodology. The analysis is very detailed, giving
close attention to each stage of investment activity to establlsh
an approprlate basis for assessment. Exploration, development,
and production requlrements are carefully identified to correctly
reflect resource pool size, location, depth, and so on.

The analysis focuses on a geological play in order to
supply a homogenous basis for the resource assessment. It
considers individually a number of fplays' in a particular region
in question. A 'play' is a family of pools (reservoirs) with
common geological characteristics. Significant cost variations
typically exist among different plays, with costs associated with
the exploration, development, and production from each particular
play depending on the geological and geophysical characteristics
of its resource base, the technology required for drilling and
production, and the reserve size. Much of this data was supplied
by the Canada 0il and Gas Lands Administration which took into
account the likely development practices and production forecasts
for existing discoveries in the areas.

Consistent with the long-term view of the economic and
fiscal environment, the model assumes the existence of processing
facilities and a gas pipeline to Western Canada. The engineering
and costing model estimates the requirements for the development
and production of new discoveries.

The methodology for the resource analysis uses a
marginal analysis model. For each individual play, the
marglnally commercial pool size is determined, where the marglnal
pool is defined as the smallest pool expected to yield the
investors required rate of return. The marginal pool is
determined through an iterative process, where iterations on
different pool sizes continue until the discounted cash flow
rate-of-return calculated for the pool is within 0.5 per cent of
the target rate. When this pool size is found, it is defined as
marginal for the particular play, under the assumed economic and
fiscal environment.

Pools larger than the marginal size are regarded as
commercially profitable, while smaller pools are assumed to be
unprofitable. The play's profitable potential is defined as the

97. Detailed description of the analysis can be found in
Geological Survey of Canada, Conventional 0il Resources of
Western Canada, Part II: Economic Analysis (Ottawa:
Minister of Supply and Services Canada, 1987).
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sum of all pools in the play that are at least as large as the
play's marginal pool.

Repeating this procedure for each play, and then
aggregating the results over all plays gives an estimate of the
total profitable undiscovered resource potential for the basin.
Extending this estimate for all frontier regions in Canada gives
an economy-wide estimate.

Different sets of assumptions in the model result in
different marginal pool sizes for each play. Factors affecting
the cost of extracting and developing resources, and changes in
fiscal regimes and price variations in inputs, all influence
marginal pool sizes. Revenue considerations also matter. An
increase in the resource price will increase the net present
value of discounted cash flow to the private sector, which, for
any particular minimum acceptable rate of return, will lower the
marginal pool sizes, increasing undiscovered resource potential.

Calculating the total commercially profitable resource
potential for the ETC case, and for the no-ETC case, and taking
the difference yields an estimate of the impact of the ETC on
commercially profitable resource potential in Canada.

B. Key Assumptions

The impact of the ETC on incremental natural gas
resources is assessed in the Mackenzie Delta and Beaufort Sea
region by measuring the difference in resource potential between
the ETC case and the no-ETC case. Resource potential is measured
both in terms of number of pools and velume. In the no-ETC case,
the long-term economic conditions and fiscal parameters are taken
to be the same as the system with the ETC. All costs and
revenues are measured in 1988 dollars.

_ A gas price of $3 per mcf (1,000 cubic feet) at the
plant gate is assumed. This reflects a $4-per-mcf Alberta-U.S.
border price, minus a $l-per-mcf toll. Gas prices and all other
expenditures are assumed constant in real terms.

An exploration success ratio of 1:7 is applied to
estimate the expenditures incurred to find an economic discovery.
The ratio assumes one economic discovery per seven exploratory
wells, reflecting the experience in the area and taking into
account the economic environment. This ratio is appropriate over
the price range of $2 to $4 per mcf. All pools are assumed to be
located 25 km from gas processing facilities in the calculation
of transportation costs.

The analysis is full-cycle, including costs associated
with the drilling of dry and abandoned exploratory wells, and the
costs of development wells, and considers the production of a gas
pool over its profitable life beginning at the time a decision to
drill is taken. The analysis focuses on the 10 gas plays in the
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Mackenzie Delta-Beaufort Sea area of current interest to the.
industry.98

The real expected after-tax rate-of-return for marginal
commercial profitability for a full cycle investment project is
taken to be 15 per cent.

C. Simulation Results

With a gas price of $3 per mcf at the plant outlet, it
is estimated that retention of the ETC would increase the
commercially attractive prospects from 20 to 23 pools of natural
gas in the Mackenzie Delta-Beaufort Sea, or the commercially
viable portion of undiscovered resources by 4.2 per cent. The
results suggest that retention of the ETC would likely have only
a modest positive effect on new discoveries of gas resources.’’

To place the effect of the ETC in perspective, the
analysis alsoc considers the impact of a gas price change on the
undiscovered resource potential. The simulations indicate that
an increase in the price of gas from $3 per mcf to $4 per mcf
would increase the commercially profitable potential by roughly
35 per cent. Conversely, a decline in the gas price of $1 per
‘mcef is estimated to reduce the number of potential pools by half,
which corresponds to roughly 25 per cent of the commercial
portion of the undiscovered resource potential.

A simulation was also performed to illustrate the
importance of exploration success on the results. Simulations
using a technical exploration success ratio of 1:3, rather than
1:7, show that the profitable resource potential would increase
by more than 45 per cent.

D. Summary

The ETC was found to have a moderate impact on the
commercially viable quantity of undiscovered natural gas reserves
in the Mackenzie Delta-Beaufort Sea region. The increment in
reserve potential represents roughly 4.2 per cent of total

98. A total of 20 gas-bearing exploration plays were recently
: assessed by the Geological Survey of Canada, Department of
Energy, Mines and Resources.

99. Assessing the real economic costs and benefits of the ETC to
the country as a whole is a complicated exercise. The real
cost of the ETC can be measured by the deadweight loss of
raising the additional federal tax revenues of $146 million
plus the proportion of the above federal revenues not used
in the incremental exploration but paid out to foreigners.
The benefits would be the present value of both excess
profits received by the producers and additional tax
revenues resulting from exploration and production.
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commercially viable potential. The influence of other factors,
such as the price of gas, is shown to be far more important than
the availability of the ETC.

Although the analysis is only directly applicable to
undiscovered natural gas resources of the Delta-Beaufort region,
the study suggests that the results are generally indicative of
the ETC's impact on exploration in all of Canada‘s frontier
petroleum resource basins.

It may be concluded that the remcval of the ETC would
have a moderate impact on the amount of resources ultimately
found. This appears to be consistent with the view expressed in
the case study interviews with industry representatives that the
impact of the ETC on exploration is small.




VIII. SUMMARY AND CONCLUSIONS

This paper has evaluated the economic and fiscal
impacts in Canada of the exploration tax credit. It has examined
such issues as the extent of exploration directly attributable to
the ETC, the cost of the ETC to the federal government in forgone
tax revenue, the impact of the credit on findings in undiscovered
resources, and the degree to which the ETC has accomplished its
original objectives.

The federal government announced the ETC in October
1985 as part of the Frontier Energy Policy, designed to encourage
high-cost oil and gas exploration activity in Canada. The
incentive provided firms with a 25-per-cent tax credit to be
earned on their qualifying Canadian exploration expensés incurred
on a well costing more than $5 million. Since most high-cost
exploration activity occurs on the frontier, the ETC mainly
benefited wells in the Canada lands. A companion incentive, the
Investment Royalty Credit, offsetting federal royalties otherwise
payable, may be earned at a rate of 23 per-cent on the first
$5 million in costs of new exploration wells on frontier lands.
This credit essentially allows production from lower cost wells
to enjoy a royalty free period of up to $1.25 million per well.
The combination of the ETC and IRC incentives was expected to
provide a balanced encouragement to oil and gas exploration in
all frontier areas of Canada.

Soon after the present government took office in
September 1984, it set out principles under which energy policies .
would be more market-oriented and flexible. The Western Accord,
signed in March 1985 by the Government of Canada and the western
provinces, phased out the National Energy Program and set an
agenda for the gradual elimination of the Petroleunm Incentives
Program. This significantly increased the cost and risk to
private investors of exploration and development. Owing to low
petroleum price expectations and geological prospects, decision
makers felt that only companies with sufficient resources and a
longer-term view would make substantial investments in high-
cost, high-risk offshore exploration. Hence the industry and
provincial governments urged a replacement incentive. The
federal government responded with the ETC to provide transitional
assistance until offshore production started.

This paper first examined actual expenditure patterns
and other behavioral aspects of the oil and gas industry over the
past 15 years. Exploration in the conventional lands in this
period seems to follow general economic conditions and prices of
0il and gas. 1In the frontier areas, where exploration costs tend
to be prohibitive, the enormous incentives provided by
governments, such as those administered through  the PIP, were
regarded as extremely important. By contrast, it is questionable
whether the ETC has provided enough incentive to encourage
offshore drilling.
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Total ETCs earned from December 1985 to December 1990
is about $190 million in constant 1990 dollars. More than 95 per
cent was earned on frontier exploration. About 62 per cent, or
$120 million, was claimed as credit or cash refund by some
30 corporations in the same year the credits were earned. The
remainder was carried forward. The $190 million, which is not
the true cost to the government of the ETC, is substantially less
than the $150 to $250 million per vear forecast by the government
when the credit was announced. The overestimate can be mainly
attributed to the unexpected but significant and sustained drop
of o0il prices in 1986, which depressed exploration activity and
thus the base for the ETC.

A theoretical model of an oil and gas firm was
developed to analyze the tax variables affecting private
investment decisions on exploraticn for, and development of,
Canadian oil and gas resources, assuming that the managers of the
firm attempt to maximize the firm's market value by choosing the
optimal investment in each factor of production. Comparing the
marginal after-tax cost of exploration with and without the ETC,
we found that, if the firm were taxable, the marginal after-tax
cost would fall by roughly 26 per cent with the ETC.

The model was also used to compare the incentive
effects of super depletion and other fiscal instruments with
those of the ETC. Although several possible cases can apply,
depending on the tax deductions available to the firm and its
taxpaying status, it is clear that super depletion provides the
most incentive to exploration at the observed prescribed rates.
For the ETC to provide the same investment incentive at the
margin, the ETC rate would have to be increased from the existing
25 per cent to about 41 per cent.

Compared with offshore exploration incentives in
Australia, Norway, the United Kingdom and the United States, the
Canadian federal fiscal system, both with and without the ETC, is
internationally competitive. However, the analysis indicates
that greater fiscal incentives are given to companies with
existing interests in the U.K. or Norway. Conversely, the U.S.
system appears to discourage marginal exploration drilling in its
continental shelf.

Although the Canadian tax structure targetted at
exploration is internationally competitive, one key issue
relevant to the ETC is whether the assistance provided by it has
any incremental impact on exploration by oil and gas firms in
Canada. A private consultant firm, contracted for the study,
assessed the incrementality of the ETC by surveying companles
that had earned an ETC at least once.

The case studies find that incrementality should be
thought of at the individual well level and at the level of the
total exploration budget. The case-study results show that all
- of the individual ETC-assisted wells would have been drilled in
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essentially the same form at about the same time without the ETC.
For only two of the wells surveyed were certain investors
motivated by the ETC. Had the ETC incentive been terminated at
the time the decision to drill was made, the impact would have
been at most a delay of drilling for several months. As to the
effect on exploration budgets, two out of nine companies had
institutional mechanisms that gave the ETC some incremental
impact on their Canadian exploration budget. One company
directed the incremental funds to seismic exploration in the
Canada lands. The other company said the incremental impact was
either in additional seismic work, or in the drilling of an
additional exploratory well in conventional operations in the
provincial lands. The overall incremental activity attributable
to the ETC was estimated to be about 5 per cent of qualifying
Canadian exploration expenses.

The study incorporated the incrementality estimate into
an assessment of the opportunity cost of the ETC to the federal
government in forgone tax revenue, which also depends on the cost
of other investment tax credits and all other claims in the same
period and earlier and later tax years. A tax revenue simulation
model was developed to estimate federal corporate tax revenues
under actual and no-ETC scenarios, allowing for tax claiming
behavior to adjust in the no-ETC case. The actual case assumes
that the firm attempts to minimize Part I tax according to the
observed earning of the ETC. Tax calculations in the no-ETC case
rely on the case-study results showing the degree to which
exploration activity is reduced as a result of the absence of the
ETC. In partlcular, the no-ETC revenue simulations assume a 5
per cent reduction in gqualifying Canadian exploration expenses
from the actual case. The cost of the total forgone federal tax’
revenues resulting from the ETC is estimated to be about
$146 million in present value, which is much smaller than the
aggregate ETC claims and refunds taken by ETC-earning
corporations. This $146 million of federal tax dollars would
generate $47 million in incremental exploration activity. This
1mp11es that every dollar of incremental exploration expenditure
requires $3.2 of federal tax incentives.

. The analysis of the ETC was extended to consider its
effect on petroleum discoveries, since incentives for exploration
are ultimately intended to increase the findings of oil and gas,
as well as to determine the size of resources in the frontier
area. The study, undertaken by the Department of Energy, Mines
and Resources, is detailed and consistent in the treatment of
geology, engineering, associated costs, and the economic and
fiscal environment relevant to the area under evaluation. It
assesses the ETC effect on incremental natural gas resources in
the Mackenzie Delta and Beaufort Sea region. The simulation
results indicate that retention of the ETC would only increase
the commercially viable portion of undiscovered resources by
4.2 per cent. )
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Although the analysis applies directly to the
undiscovered natural gas resources of the Mackenzie Delta-
Beaufort Sea region, the results are indicative of the ETC's
impact on exploration in all of Canada's frontier petroleum
resource basins. The removal of the ETC would therefore have a
modest impact on the amount of resources ultimately found. This
conclusion is consistent with the impact of the ETC on
exploration activity described in the case-study interviews with
the industry.

In conclusion, the ETC incentive has provided little
stimulus to exploratlon activity in the oil and gas industry.
Its retention is likely to have only a modest effect on new
discoveries of oil and gas resources, for the following reasons.

First, exploration costs are a small percentage of
overall costs in most offshore oil and gas projects. Tax
incentives aimed solely at exploratlon may not influence the
overall cost significantly, since exploration, development,
production, refining, and distribution costs all enter the
assessment of the net return from the long~term commitment of
funds to a project.

Second, offshore oil and gas projects, at which the ETC
is effectively targeted are highly rlsky. Great uncertainty
surrounds both the possibility and pool-size of a discovery. The
significance of tax-incentive impacts on financial returns is
typically overwhelmed by uncertainties about the project itself.

Third, many companies appear to decide on the size of
the exploration budget without regard to taxes. Either foreign
corporate head offices, where tax treatment are often ignored,
determine the budget, or the companies budget exploratlon on a
gross (before-tax) basis. If the exploration budget is fixed,
the ETC could at most effect a different ranking of projects
competlng for funds in the exploration department without
increasing the total amount of funds committed to exploration.
The evidence suggests that the ETC incentive is too small to do
this. Only an extremely generous incentive, such as the PIP,
_mlght be expected to persuade these corporations to alter
investment patterns.

Although the ETC has had little effect, it was not
introduced sclely out of concern about exploratlon in Canada.
Prov1d1ng assistance to accompany the phasing out of the PIP was
a main cbjective. The ETC was intended to smooth out over time
the fiscal shock to the system and help minimize the industry's
uncertainty about the government's fiscal commitment.

Our analysis indicates that the ETC has served its
purpose of providing temporary assistance to the 1ndustry,
although not to the extent as initially projected, since lower-
than-expected o0il prices depressed the incentives to explore. To
effectively promote exploration, the credit would have to be
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offered at a much higher rate, implying not only greater market
distortion but possibly high cost to the government. Further,
continuation of the credit may only provide windfall gains to the
-industry, since many companies view these offshore projects as
strategic commitments that must be undertaken in any event to
maintain their market shares in the twenty-first century.
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APPENDIX A

A MODEL OF CANADIAN OIL AND GAS INVESTMENT INCENTIVES

A.1 The Underlying Assumptions

The following model, which is based on the assumption
that the managers of a representative oil and gas corporation in
Canada attempt to maximize the corporation's market value, is
used to derive the marginal conditions that characterize optimal
expenditures in exploration capital, development capital,
physical capital, and real property (land). While the focus of
this study is on the effect of the Exploration Tax Credit on
exploration activity undertaken by the firm, other tax
instruments that bear on the optimal hiring of wvarious other
factors of production are considered as well.

The market value of the firm, which the managers
attempt to maximize through their production decisions, can be
expressed as the expected present discounted value of future
dividends distributed to the shareholders. Assuming that the
firm is totally equity financed,'® the identity equating sources
of funds with uses of funds is given by:

REV=0PC+COGPE+CDE+CEE+INV+DIV+T (A.1)

where REV denotes gross revenues from the production of oil and
gas, OPC denotes operating costs (wages and salaries), COGPE
denotes Canadian 0il and Gas Property Expenses incurred, CDE
denctes Canadian Development Expenses incurred, while CEE denotes
Canadian Exploration Expenses incurred. INV denotes investment
in physical capital, DIV denotes the (aggregate) amount of’
dividends distributed to shareholders and lastly, T denotes net
taxes. Net taxes are determined by:10

T=CIT+R-G ‘ (A.2)

100. While debt finance could be included in the model, it is
ignored here for simplicity. When included, the rate used
to discount future income streams is a weighted average of
the flow costs of debt and equity finance rather than simply
the flow cost of equity finance (the shareholder's required
rate of return). -

101. The use of the term 'net taxes' is somewhat of a misnomer,
since, strictly speaking, royalties are not taxes. The term
T might be called the 'net take' of the government,
measuring taxes plus royalties, net of government assistance
in the form of grants.
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where CIT denotes corporate income tax paid, R denotes federal
royalties paid,102 and G denotes federal grants received.

Corporate income tax is determined by the product of
the tax rate and the base, less the investment tax credit:

CIT=u+TB-ITC (A.3)

where u denotes the corporate income tax rate, TB denotes the
corresponding tax base, and ITC denotes all investment tax
credits claimed. The tax base is determined by:

TB=REV-OPC-CCA-RA-COGPEC-CDEC-CEEC-EDC (A.4)

where CCA denotes the capital cost allowance claimed, RA denotes
the Resource Allowance claimed, COGPEC denotes Canadian 0il and
Gas Expenses claimed, CDEC denotes Canadian Development Expenses
claimed, CEEC denotes Canadian Exploration Expenses claimed, and
EDC denotes Earned Depletion claimed. The Resource Allowance
claimed is determined as a fraction of resource profits for
resource allowance purposes:

RA=T (REV-OPC~CCA) , (A.5)

where I' is the resource allowance rate (0.25). Similarly, the
Earned Depletion claim EDC is determined as a fraction of
resource profits for earned depletion purposes:

EDC=0 (REV~0PC~CCA~RA~COGPEC~CDEC~CEEC) (A.6)

where Q is the earned depletion rate (0.25). It is assumed here
that the income limitation on the earned depletion claim, given
by 25 per cent of resource profits for earned depletion purposes,
rather than the size of the earned depletion pool, is the binding
constraint on the earned depletion claim.

102. The four major producing provinces, Alberta, British
Columbia, Saskatchewan and Manitoba, all levy royalties in
respect of oil and gas produced from their provincial Crown
lands. The federal government levies royalties in respect
of o0il and gas production from federal Crown lands,
including the frontier lands under federal jurisdiction.
Since this study is primarily concerned with exploration in
the frontier lands, only federal royalties are considered.
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The aggregate investment tax credit claim can be
written as the sum of three components, as follows:

ITC=ITCG+IRC+ETC (A.7)

where IRC denotes the Investment Royalty Credit claim, ETC
denotes the Exploration Tax Credit claim, and ITCG denotes a
“"general" investment tax credit claim on all tangible (i.e.,
physical) capital.

Federal royalties, which are assumed to be determined
as a fraction 4 of gross revenues, can be written as follows: '

R=1REV. (A.8)

Equations (A.2) through to (A.8) together imply that
federal net taxes can be written as:
T=(u(1-T) (1-0Q)+y) REV

-u(1-T) (1-0) (OPC+CCA)

-u(1-0) (COGPEC+CDEC+CEEC)

-ITCG~-TRC-ETC-G. (A.9)
Substituting this expression into equation (A.1) and solving for
aggregate dividends yields:

DIV=(1-u(1-T) (1-0)-7)REV
~-(1-u(1-T) (1-0))0PC

+u(1-T) (1-0)CCA {(cont'd)

103. Federal royalties are not always determined as a fraction of
gross revenues. Federal royalties (authorized under Bill C-
92, the Canada Petroleum Resources Act) are 1 per cent of
gross revenues during the 'pre-payout' pericd; then they are
increased to 5 per cent of gross revenues, in increments of
1 per cent every 18 production months. When the project
reaches ‘'payout' status (which, loosely speaking, occurs
when cumulative gross revenues first equal cumulative

' costs), the royalty is set equal to the greater of 5 per

cent of gross revenues and 30 per cent of net revenues.
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-COGPE+u (1-1) COGPEC
-CDE+u (1-0) CDEC
-CEE+u (1-) CEEC

—-INV+ITCG+IRCH+ETCHG. (A.10)

The firm's maximum capital cost allowance, which is

- assumed to be determined in accordance with the declining-balance
depreciation method, is calculated as a fractjion a of the
undepreciated capital stock for tax purposes K, whose value at
time (t) is given by:'%

FaS

t
IQ=J e™*(t"8) (1 _ryo1 as | (A.11)
[ &)

where ¢ denotes the investment tax credit rate, I denotes the
flow of gross investment in physical capital, and Q is the
corresponding price index.

As with all of the tax claims considered below, it is
assumed that the firm is sufficiently profitable to ensure that
it can claim its maximum allowed tax deductions and credits.'®
Thus, the capital cost allowance claim is assumed to be its
maximum allowed claim, as given by oK.

Differentiating equation (A.11) wikh respect to time'®
yields the following equation of motion for K:

K.=(1-¢,) Q. I,-oK,. (A.12)

104. Time subscripts are generally ignored in the appendix,
unless required for clarity.

105. The conditions governing optimal exploration investment,
development investment, physical capital investment, and
real property investment, which are derived below, can be
amended to reflect the non-taxable case. The marginal
condition for optimal exploration investment in the non-
taxable case is discussed in the text.

106. A dot above a variable indicates its time derivative.
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This equation of motion of the capital stock for tax
purposes can be distinguished from the equation of motion for the
actual physical capital stock K which evolves according to:

13

K,=I,-6K, (A.13)

where 5§ denotes the true physical rate of depreciation.

The Canadian 0il and Gas Property Expense (COGPE)
claim, which is given by:

COGPEC,=¢" » CCOGPE, (A.14)

is determined as a fraction ¢ of CCOGPE, the cumulative COGPE
pool. The stock of this pool, which is built up when the firm
incurs COGPEs, and decreases on a declining-balance basis at rate
¢A as claims are made, is measured by:

t _.a
CCOGPEt=J e~ ¥ (£78) coepE ds. (A.15)
’ (o]

It follows that the equation of motion for this stock is given by
the following:

CCOGPE,=COGPE, ~¢"CCOGPE, . (A.16)

Similarly, the Canadian Development Expense (CDE)
.¢claim, which can be written as

CDEC,=¢" + CCDE, (A.17)

is determined as a fraction ¢° of the cumulative CDE pool (CCDE)
which increases with CDEs and decreases on a declining-balance
basis at rate ¢° as claims are made on that pool. The cumulative
CDE pool is measured by:
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t _
cant=J e'¢D (t-s) (CDE,+(1~g°) CDE,) ds. (A.18)

o]

Two types of development expenses are considered here and
captured in the preceding equation. CDEs that do not qualify for
government assistance’ are measured by CDE,, while those CDEs
that qualify for federal grants are measured by CDEE.108 The
fraction gD denotes the rate at which these grants are earned on
qualifying development expenditures.

Differentiating equation (A.18) with respect to time
ylelds the following equation of motion for the CCDE pool:

CCDE,=CDE, + (1~g”) CDE, ~¢’CCDE, . (A.19)

- Similarily, Canadian Exploration Expenses (CEEs) are
disaggregated in the model into those expenditures CEE, that do
not qualify for government assistance and those that do, as
follows:

4
CEE,= T CEE.,. (A.20)
i=1

CEEs qualifying for grants'®” are measured by CEE,. Those

expenditures which qualify for the Investment Royalty Credit
(IRC) are measured by CEE,. Lastly, those CEEs qualifying for
the Exploration Tax Credit (ETC) are measured by CEE,.

Implicit in these expression is the fact that each of
‘these forms of government assistance are mutually exclusive
meaning that one dollar of exploration expense which qualifies
for one type of assistance cannot qualify for the others.

107. While it can be said that the CDE deduction is a form of
government assistance, since it reduces tax by reducing the
tax base, the term 'government assistance' is used in the
literature in reference to tax credits and grants.

108. Grants for which these CDEs may qualify are, for example,
those administered through the Petroleum Incentives Program
(PIP), or those administered through the Canadian
Exploration and Development Incentive Program (CEDIP).

109. These grants include those offered through the Canadian
Exploration Incentive Program (CEIP), or the CEDIP or PIP.
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Under the assumption that the firm is sufficiently
profitable to c¢laim its maximum CEE claim, as determined by 100
per cent of the available pool, it follows that the CEE claim in
each period equals the CEE earned in the same period. Therefore,
the CEE claim can be measured by:

CEEC,=CEE, + (1-g%) CEE, + (1-6) CEE, + (1-¢)CEE,, . (A.21)

This equation reflects the fact that the CEE pool is reduced by
all forms of government assistance received in respect of CEE.
‘The pool is reduced by grants earned on CEE as measured by
g°CEE,, where g is the rate at which grants are earned on
qualifying CEE.' The CEE pool is also reduced by tax credits
earned in respect of CEE. The pool is reduced by IRCs earned cn
CEE as measured by ¢CEE;, where ¢ is the rate at which the IRC is
earned on qualifying CEE, and by ETCs earned, ¢CEE,, where ¢ is
the rate at which ETC is earned on CEE,.

Letting Y denote output and L denote labour, and
letting P and W denote the corresponding price indexes, and
recalling that the CCA claim equals oK and substituting equations
(A.14), (A.17), (A.20) and (A.21) into (A.10), gives the
following dividend expression:

DIV=(1-u(1-T) (1-0) -y) PY
-(1-u{1-T) (1-0) )WL
+u(1-T) (1-0)aK
-COGPE+u (1-Q) ¢"CCOGPE
-CDE, - (1-¢") CDE,+u (1-0) ¢°CCDE
- (1-u(1-0) ) CEE,
-(1-¢%) (1-u(1-0))CEE,
-(1-9) (1~u(1-0) ) CEE,
- (1=¢) (1=u(1-0))CEE,

-(1-¢)QI. - (A.22)

‘110. Since grants are alﬁp earned on qualifying CDE, total grants
are measured by G.=g CDE2t+gECEE2t.




- 120 =

The output of extracted petroleum reserves is assumed
to be produced according to the following production function:

Y,=F (L,,K,,A,,D,,X,) (A.23)

where L is the flow of labour services, K denotes the physical
capital stock employed, A denotes the flow of land services, and
D denotes the real flow of development capital. Lastly, X is the
stock of discovered petroleum which results from the real flow of
exploration capital denoted by E. Nominal flows of land services
at time (t) and development and exploration investment at (t)'are
related to their corresponding real magnltudes expressed 1n time
(0) dollars, according to COGPE-e A. CDE-—e D and CEE-—e E
where 7 denotes the general rate of 1nflat10n.

The amount of discovered petroleum in a given period is
assumed to be determined by the following function:

X,=J (E,, TX,) | (A.24)

where TX denotes the total cumulated amount of discovered
petroleum reserves as of date t, as measured by:

.t
TXt=J X, ds. (A.25)
o

It is assumed here that, while exploration expenses E result in
increased discoveries (J.>0), discovered reserves at time t
decrease as TX, increases (J,x<0) for any given level of E,. This
is meant to capture the depletable nature of the resource. It
follows from the preceding equation that the equation of motion
for the stock TX is given by:

TX,=J (E,, TX,) =X, . (A.26)

A.2 The Problem of the Firm

The problem of the firm can now be stated as follows.
The managers attempt to maximize the market value of equity V
measured as the discounted value of the shareholder! s expected
future dividend stream:
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o0
va'=I e”tp1v, dt. (A.27)
o]

The risk associated with the uncertain future dividend flow is
assumed to be captured in the nominal discount rate p and DIV
implicitly represents shareholders' expectation at time (o) of
that flow at time (t).

Substituting intoc this expression the definition of
dividends, as measured by (A.22), and using the functional form
for output (A.23) and discovered reserves (A.24) and the
equations of motion for stocks TX, K, K, CCOGPE and CCDE, given

by equations (A.26), (A.12), (A.13), (A.16) and (A.19), the
firm's problem can be stated as: .

Qa0
max V[ e[ (1-u(1-r) (1-0) =) PF(L,K,A,D, %)
{L,I,A,D,E} o

-(1-u(1-T) (1-0) ) WL

+u(1-T) (1-0) oK

-(1-0) QI

-COGPE+u (1~0) ¢*"CCOGPE

-CDE1-'( 1-g”) CDE,+u (1~0) $°CCDE
~(1-u(1-1))CEE,

-(1-g%) (1-u(1-0))CEE,

-(1-6) (1-u(1-0) ) CEE;

-(1-¢) (1~u(1-0) ) CEE, }dt

subject to 1) X=J(E,,TX,)}

2) TX=J(E,,TX,)

A A

3) K=I,-oK,
4) K=I,-6K,
5) CCOGPE,=COGPE,-¢"CCOGEE,

6) CCDE,=CDE, +(1-g") CDE,,~¢"CCDE, . (A.28)
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This proklem can be simplified by incorporating the
equatlons of motion for K, CCOPGE and CCDE into the maximand of
the problem ({thus ellmlnatlng their costate variables).

Considering first the.equation of motion for the
capital stock for tax purposes K, it can be shown that:

o0

oo
- A~
J e Pty (1-T) (1-0) ¢k at =
o

f e Pt zq1 at (A.29)
Q

where Z, measuring the present value of the future stream of

capital cost allowance tax savings resulting from a dollar's
worth of investment, is given by:

=0 (1-T) (1=M)a(1=¢) (A.30)
pro

Considering next the equation of motion for CCOPGE, it
can be shown that:

o0

(= +]
J et u(1-0) 4 CCOGPE dt = I e "t VAcogpE at (A.31)
o &)

where v*, measuring the present value of the tax savings

associated with the future stream of COGPE deductions that result

from an additional dollar's worth of expenditure in land
property, is given by:

~\,"\=‘1(1“9)‘?5A . (A.32)
pté

Lastly, considering the equation of motion for CCDE, it
can be shown that:

e P u(1-0)#CCDE at
i o]
00 € 0 N
=| e™*v,cDE, at + J e - v, ’cDE, dt

, (A.33)
hall e Q
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where v , measuring the present value of the tax savings
attrlbutable to the future stream of CDE deductions resulting
from an additional dollar's worth of development investment that
is non-qualifying for government grants, is given by:

v= u{1-0)¢° , (A.34)
p+g°

and where v;, measuring the present value of the tax savings
attributable to the future stream of CDE deductions resulting
from an additional dollar's worth of development investment that
qualifies for grants, is given by:

v,'=(1-g")v,” . (A.35)

lLet r denote the real required rate of return p-=, and
let p,, w, and g, measure the indexes P,, W, and Q, expressed in
time (o) dollars Furthermore, recall that COGPE-—e A and let
CDE; —e D for i=1,2 and CEEt—e E” for i=1 to 4. U51ng this
_notatlon, and equatlons (A.29) to (A.35), the problem of the firm
given by equation set (A.28) can be equivalently stated as
follows:

{L,I,E?E,E} v, =J:e'rt[ (1-u(1-T) (1~-0)-4) pF(L,K,A,D,J (E, TX) )
- (1-u(1-T) (1-0) ) wL
-(1-¢-Z)ql
-(1~-v}) A
-(1-v,")D,- (1-v,’) D,
~(1l-u(1-0))E,
-(1-g°) (1~u(1-0))E,
- (1-6) (1~u(1-0) ) E;

~(1-¢) (1-u(1-0))E, ] dt

subject to 1) I'<,C=It~-5?l<t

2) TX=J(E,,TX,) . (A.36)
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~ The firm's control variables are L, I, A, D and E.
The problem can be solved using the following (current value)
Hamiltonian H:

H=(1-u(1-P)(l—ﬂ)—q)pF(L,K,A,D,J(E,TX))
-(1-u(1-T) (1-0) )WL-(1=¢-2)gI-(1-v")A
-(1-v,") D= (1-v,") D,

-(1-u(1-0) ) B4~ (1-g°) (1-u(1-0))E,
= (1-6) (1-u(1-0) ) E;- (1-¢) (1-u(1-Q))E,

+X(I-6K)+T¥ (J (E,TX)) . (A.37)

The first-order conditions characterizing the optimal
investments in each factor of production (the optimal controls to
the problem) can be written as follows:'

(L):  (1-u(1-T) (1-Q) =) pF (*)-(1-u(1-T) (1-0))w=0

(I): =(1-t=-2)g+r=0

(RK): (1-u(1-T) (1-01) ~7) pF, () ~sA=TA~}

(A):  (1-u(1-T) (1-0)-7)pF,(*)-(1-v*)=0

(Dy) = (1-u(1-T) (1-9)=7)PFy(+)=(1-v,")=0

(D,): (1-u(1-T) (1-0) -7)pF,(+)-(1~v,")=0

(E)): (1-u(1-T) (1-0)=7) pF,(+)Jg(*) = (1-u(1-0) ) +TJT, (+) =0

(Ep) s (1-u(1-T) (1-0)=7) PFy(*) T (*)=(1-g%) (1-u(1-0))+¥J (+)=0
C(E5): (1-u(1-T) (1-R) 1) PFy ()T, (+) = (1-6) (1-u(1-0Q))+TJT,(+)=0

(E) ¢ (1-u(1-T) (1-0) =7) PFy ()T () = (1-¢) (1-u(1-0) ) +TT, (+)=0

(TX): (1=u(1-T) (1-0) =7) PF,(*) Ty (+)+ Tpy(+)=ru-¥
(A.38)

111. In addition.to these conditions are the equations of motion
for the stocks K and TX as given by equations (A.8) and
(A.9), and the transversality conditions that the
corresponding costate variables ) and ¥ reach a finite value
in infinite time.
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The first-order conditions for optimal labour L and
land services A can be expressed as follows:

PF (*) {(1-u{1-T) (1-Q))
- (A.39)
w (1-u(1-r) (1-0a)-7)
(1-v4)
pF,(*) = . (A.40)

(1-u(1-T) (1-2)-7)

With constant prices and tax rates, ) is constant.
Using this fact, and combining the first-order condition for I
with the first-order (adjoint) condition for K yields the user
cost expression for physical capital:

PF.(*) (xr+8) (1~¢—2)
= . (A.41)
q (1-u(1-T)(1-012) ~7)

The first-order conditions for D, and D, can be solved
for the following user cost expressions for these two types of
development capital:

(1-v,")
PFy () = (A.42)
(1-u(1-T) (1-0)-7)

(1-v,")
PF,, () = . (A.43)
(1-u(1-T) (1-Q)-7)

From the first-order (adjoint) condition for TX, the
shadow value of an additional unit of discovered reserves ¥
evolves over time according to the following:

b= (r+T, (+) ) U= (1-0(1~T) (1~02) =) PFy (*) Ty (*) - (A.44)

Using the transversality condition that ¥ reaches a
finite value in infinite time, ¥ can be solved for as follows:
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o0
Wt:jte-<r+Jm<'>)<S't) (1-u(1-T) (1-02) =1) PPy (*) Ty (+) ds.

(A.46)

Combining this solution with the first-order conditions for E,,
E,, E;y and E, gives the following solutions characterizing optimal
investment in each type of exploration expense:

0

PFx(')JE1(')+jte (r+J}X('))(s_t)

PFy () Ty ()T () ds

=  (1-u(i-q)) (A.47)
(1-u(1-T) (1-0)-7) '

o0
pr(-)ngc-)+jte"r+JEX""‘S‘t’ PF, (+) T (+)Tpp(+)ds

(1-9%) (1-u(1-0))

(A.48)
(I=a(1-T) (1-0)=7)
P —(r+I () (s-t)
PFX(')JH(°)+fte ™ DF, (*) Ty (*) T3 (*)ds
(1-¢) (1=u(1-0)) (A.49)
(1=u(1-T) (1-0) )
® —(r+T, (*)) (s-t)
pr(.)JH(.)+Ite T PF, (*) Ty (*) T, () ds
= (1=€)(1-u(1-0)) . (A.50)

(I-u(1-T) (1-0)-7)




APPENDIX B

COMPARISONS OF ALTERNATIVE EXPLORATION INCENTIVES

B.1 The Investment Rovalty Credit

Remember that ETCs are earned when qualifying
exploration expenditures on a well are above a $5 million
threshold. Before the corporation's cumulative qualifying CEE
reaches the threshold, the exploration dollars spent cannot earn
ETC. The first $5 million of qualifying CEE incurred on the well
are, however, eligible to earn an Investment Royalty Credit (IRC)
in all frontier areas of Canada.

As the name implies, the IRC is applied to offset
federal royalties. One important property of this credit is that
an IRC earned on a well in the frontier lands must be applied to
reduce any royalties payable by the taxpayer on any other project
under the jurisdiction of the Canadian Petroleum Resources Act.
Therefore, IRCs earned on a project that has not yet produced any
revenue and, therefore, has not generated federal royalties
payable on that revenue to be offset by the IRCs, could still be
of immediate value if they could be applied to offset royalties
payable on another project.

The user cost expression for exploration expenditures
qualifying for the IRC, representative of the situation where
TRCs earned can be used in the same year to offset royalties
payable (on the project in question if royalties are currently
payable on that project, or on some other project on which
royalties are payable), is given by the following:

(1 ~8)(1 - u(l - a2))

_ (B.1)
(L ~u(l -T)(1 -02) - 9)

This équation differs from the user cost expression for the ETC
by replacing the ETC rate (¢) with the IRC rate (9).

Since the ETC and IRC rates are 25 per cent, it
follows that the same incentive is offered to qualifying well
expenditures below and above the $5 million threshold, because
both face the same cost. This is true at least in the case where
the firm is taxpaying, can claim fully and immediately the ETC,

112. This expression, along with the others presented in this
appendix, is derived in Appendix A. This user cost formula
is representative of the case where a dollar of IRC claimed
reduces the cumulative CEE pool in the same year, implying a
CEE claim in that year of (1-4) dollars. The formula for
the case where the cumulative CEE pool is reduced in the
next year is analogous to that for the ETC.
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and has royalties payable so that IRCs earned can be fully and
immediately applied.

Other possibilities are likely to arise. In the event
that the firm is never taxable, making the 40-per-cent refund the
only possible benefit the firm could derive from the ETC, the IRC
incentive would be preferred, provided the IRC could be fully
applied to offset royvalties currently payable. In that case, the
IRC would also be preferred if the firm remained non-taxable for
several years, since the present value of ETC claims would be
less than the value of the IRC. When an ETC refund was not
available, as in the case of non-CCPCs after 1987, the IRC would
provide a greater incentive if it could be applied to offset
royalty payments.

If, however, royalties were not currently payable, the
relative incentive at the margin of the IRC would not necessarily
be greater in each of the cases considered, but would depend on
the time profiles of the taxpaying and royalty-paying position of
the firm. '

B.2 The Canadian Exploration and Development Incentive Program

: The Canadian Exploration and Development Incentive

Program (CEDIP), introduced April 1, 1987, and terminated
December 31, 1989, provided cash grants equal to 33 1/3 per cent
of eligible expenditures, including CEEs as well as CDEs (net of
Canadian exploration and development overhead expenses). These
grants were subject to limitation: eligible expenditures were
restricted to $10 million a year per company.

CEDIP grants could be earned on exploration costs
anywhere in Canada, including federal offshore lands, provided
the expenses were not also eligible for ED, ' other federal
grants, the IRC, or the ETC.'™  The rate at which a CEDIP grant