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Ip has been my view that a paper encompassing the total

energy picture for Canada would yleld beneficial results,

e

partlcularly if it is constructed im_a manner that would

-

R —
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assist in providing si ple visual communication.

—
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Hopefully, the paper will be helpful in understanding

" the energy'develbpment requirements and problems we as a

—
. i

country face over the next several years.

R

Tt is with this purpose in mind that this research paper’

is written, ,
93

LW T ) .
| : Although I am employed by the National Energy Board
. at the time 6f preparing this paper, the views expressed lierein °

are mine and do not necessarily reflect thosg‘of the Board.
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INTRODUCTION
. N . v
It is the purpose of this paper to focus on the economlc,

i -

‘flnan01al and technlcal problems facing Canada, partlcularly as
they will effect energy requlrements over the next several years.
'_ The various forces and pressures at work on and w1th:n Canada
will be examlnedgand 1dent1f1ed 1nc1ud1ng those-of an 1nternat10nal
nature, whlch have and’ wzll 1nfluence Canada's needs and behav1or.
In order, to make certain forecasts and resultlng observatlons _
and conclusione'thereto, it will be helpful torexamlne the his-
torical energy deCdsions.taken in Canada and, in particular, to
obserVe the trends flow1ng from suchfairions. ]
' To: a551st in understandlng tﬁejleggl constltutlonalrback-
ground of‘both the provinces and the central government, a chapter .
'will be devoted t% a-review of the Brltlsh North America Acts and”
SHe resolutions adopted at preceding Conferences asgthey 1nfluence.
present day political behavior,
‘ In ‘general, this paper is not confined to the Canadlan
energy situation alone. It w1ll deal wrth Canadian-U.S. energy
trade, U.S.fenergf'requirements and .supplies, and the international ~
polltlcal and economic factors, particularly as they relate to and
affect the-North- Amerlcan energy supply and economlc picture.
;ﬁ&he interestsl of “players" that have a bearing on the
energy 51tuat10n as represented in this paper and the various

interrelationships between them, are 1llustrated (schematically)

in CHART A. The broken lines represent lines of communlcatlon

1 In this paper, "players" are analogous to interests and are
used interchangeably.
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partlcularly in recentutlmes, matters relating to energy have,

L . .
'reached\public attention in ever-increasimg frequency. Provincial

"-and federal governments, and private and 1ndustr1a1 interests

+

3

have been forced into a greater and greater adversary p051t10n(s)

+

The confllcts that have reached publlc notlce particularly in ¢

federal—provlnclal_relatlons-have sometlmes acted to the detri-

ment of indﬁstry and consumer needs and can be related almost
) . . - . _

»
L

entirely to the following:-

(i) claims on (resource) ownership; and
(11) royelties and/or revenue sharing.
[ ]
What was to gFOWLlntO a larger conflict. 1nvolv;ng the federal

d provincial governments, imitially surfaced in the early
;z;b{gxif_f*groﬁucing industry-consumer ndispute" over nateral
gas prlclng. ‘Ei;g-ﬁrfneng 1ssue1 and in particular, the interrelated-
factors was heard before the Alberta Energy Resources Conservation
Board in 1972. This Board subsequently igsued its report cPaiming
that natural gas was underprlced by 20¢/Mcf at the wellhead.

Alberta's p051t10n with regard to resource ownershlp and -

particularly its share of revenues (i.e. royalties) and other

1 In the matter of field pricing of natural gas in Alberta.

. ees/3
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energy related matters, has alﬁays been ‘'rather jealouély guarded
{even if, related provincial legislation has never been tested in

the courts). Provincial revenués and/or royalties and resource,

ownership rights came into question by actions taken by federal

. deci;ion—makihg bodies, particularly with regard to the exparts

of these rgﬁpurcés to the U.S5. Alberta's revenue requirements

and the price-demands of the o0il and gas producers became élosely

]

relatéd_interests (at least at first). Eventﬁally'the actions of

Alberta developed into a dispute between producing and cgnsumirg

provincesl,-in particular between the provinces of Alberta and

Ontario.. -

The Federal Government became -increasingly involved in

these  issues because of the responsibilities given to_ it under

the qonstitu%ién and because Rf the seemingly unilateral actions2

itaken by some of the produQin prowiﬁcés agéinsﬁ these federal

responsibilities.:
v

Recently3, Canada was involved in discuséions, consul~
tations and negotiations with the U.S. on .emergy matters of

mutual concern, particularlx4yith regard. to the pricing and

1 The First Minister's Confé;ences on. Energy are the most recent
domestic forums for .this debate., This dispute and the issues
involved are not unlike those between the Western industrialized
?ations a?d the Organization of- Petroleum Exporting Countries

OOP.E-C- . I\ =

2 The Province of British Columbia, for example, took unilateral
action in increasing the border price of its natural gas
exports to the U.,S, in 1973 and formed the B.C. Petroleum
Corporation for the purpose of collecting these additional
revenues for the province. The Federal Government finally got
a share of these revenues in 1974 after some negotiations.,

3 As recently as April 22, 1975, discussions were held between
U.S5. and Canadian officials with regard to the pricing of natural
gas. An increase in the border price to $1.50 from $1.00 per

Mcf was proposed (publically) by Canadian officials at this
meeting. - :

w>
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supply of natural gas and crude’ petroleum, Other d;s’d551ons
centered on pollution, plpellne treatles, Xnd the search for
mutually suitable vehlcles for the exp101tat10n of‘frontLer supplies
(for example, the Gas Arctlc Pipeline, proposal along the Mackenzie
Rlver as opposed to the 'E1 Paso all—Alaskan Natural Gas/LNG Progect)

‘U

Until the Arab 01l emt rgo of October 1973, the western -
based multl—nitlonal oil companle: effectlvely managed 011 prlces.
w;th their control over Mlddle East productlon. |

The United States, the world's largest oil consumer, beeame'

progressively more energy deficient in oil and~gas throughout .

_the 1960‘5, and 1ncrea51ngly dependent on forelgn supply sources.

Beginning in 1967, that country enteéred a new era in natural gas
when proven reservef of natural gasl peaked and- subsequently began,
a decline as annuel consumption outpaced annual addiﬁions eo ' S
reserves (se& Chart B). .~ .

Under these new condltlons and as demand outpaced available
supplies, the U.S. turned 1ncrea51ng attentlon towards Canada.

There are several re&sons'for this attention. These intlude the-

.
3

(i) The belief that Canada had enormous2 or "unlimited
reSources"; i

(ii) The close geographic proximity to the U.S. (i.e.
Canada was the only immediate outside option of
plpellne natural gas supplies;

(iii) Canadian political stability(es compared to the

"turbulent Middle East climate of the Iate 1960's
and the early 1970's);

1 cept for the Pr e Bay d SCOVETrY, gas eserves have been’
e i 575

ecreasing since Sed Chart E page S5 &
2 For example, see Table III.

’
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rap;dly in response to U.S. needs and finally, to the limit of

R_conV1nced that Canadlan requirements would not be satiefied by

-in the Western Canadian sedlmentary basin itself but in the

[EEEr

.

. : , : : A
» I .' . -,5-' '. ‘ ' d \

1 of the

L € ) ‘fhe rather dominant corﬁofate ownership
‘ Western Canadidn producing industry by the U.S.;
(v) Pipelines from'Canada's'supply areas either
already“fan through U.S. markets ‘to Canadian”
markets (i.e. the Great Lakes Pipeline Co.) or eon;
‘frnected directlf with U.S. pipelines (i.e. the
‘ Foothills division of Alberta Gas Trunk Ltd. con-
nected with Pac1f1c Gas and Electric Co. pipeline
interésts to Northern Callfornlalxvand
(vi) Canadian’ decision-makeyrs believed Canada had. enormous.
resources and encouraged the expert of supplies.

As the U.S. became 1ncrea51ngly energy deficient, Canadian

011 and gas productlon 1n the most accessible areas was accelerated

Canada's proven conventional2 reserves., Any slack field producir-
bility was quickly absorbed from 1965 onwards (see the Charts of
Set 1). In the early 1970's, oil and gas export contrqlSqﬁere

imposed by the Canadian Government as the decision—makers becam

domestlc productlon in the 1980's,’

Meanwhile, government deC151on-makers were belng reassured
by powerful (producing 1ndustry) lobbylst53 that discoveries

would be me.deLP to meet our requlrements "asg needed“,'hot only

1 According to EMR's, An Energy Policy for Canada -~ Phase I, forE1gn
ownership was 74% in 1973.
2 Vestern sedimentary basin reserves excludlng any proven frontler
reserves.
3 The most 1nterest1n§ and significant case is the one ﬁ{esented in
' i

an article Eric erans, "The Day the Cabinet_was sled"
published in the Ganadian ié érum, March 197k, p. 10

4 The "unlimited resources" concept, see (i) p. 9.

A
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= lMackenz1e Valle;ﬁbelta, and the Arctic Islands. As a‘result of .
thls belief, the long-term protectlon i‘ormulasl de51gned to trlgger
l' or 51gnal future shbrtages were allowed to- go into dlSUSG.F In the

: 1970'5, activities Sfﬂ;egulatory agencies were devoted 1ncrea51ngly
] towards the "enforcement" of daily operating responsibilities. \__
. . ’; In the early 1970's Canadian productlon capability from

| the tradltlonal oil and gas.sources also began to show’ 51gns of

I~ reaching its llmlts.j This was particularly noticeable in oil

' 'produq'i_biliﬁy%uﬁng the 1973 Arab 0il Embargo. . _

In the late 1960's, the'U.Sﬁ‘became incre@siﬂgly pre-
occupied with avoidihg a growing supply dependence on the‘"unstable"
:Mlﬁabp East countries. It preferred.to get its supplles from,

’f: 'what it con51dered "reliable" or politically "stable" areas,

-

The resource pressures on Canada reached a peak with th?«;

} passage of the Manhattan tanker througb the Arctic Islanqs in
196gnandll97o. Some haye_sqggeéted that this was a test of
Canadian sovereignty in the&Arctic Regiogn, buﬁ:ln splte pf-these'
i§ - supposed “tests" on Canadian sovereignty, feality seems to be
1 ' prevaillng. Evidence was naking it-clear that'the U.S. must face

I ' the Arab reality as the Canadlaneggtlons to meet the rising demand

\\\_1 of the U.S5. were_inadeguate, partlcularly as Canadian productlon

was reaching the limits of producibility-and reserves from

-

i' Canadian front{ier areas were not, being discovered in the time

'span requiréd to meet the North American supply-demand deficiency.

1 o -
]; Recently, other questions have been raised, i.e. whethern in fact,

1. For example, 25Ab or 25 times the fourth year requlrement for
- natural gas (see’pps. 56-063 @f this report).
2 In fact certain refineries, particularly that of Imperlal 0il
" in Sarnia, showed signs of severe equipment- corrosion due to
R unusual quantities of reservoir salts produced with the in-
; ' creased rates of production (and increased reservoir depletion).
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their oil prices until late September; 1975.

-
- ‘ ) -

Canadian requirements alone could be met adequately to preserve

historic-growth trends'in demand. This_qdestion ié examined in a

later chapter of this projgct. "

In order to protect themselvas against the severe inflation
in the industrialized world and increase their real purchasing
power, the 0.P.E.C. qg}éons‘tookigpe op§;§aanity, with £he help
of the oil embargo initiatea~duriqg the 1973 Arab-Israel War,

to iné}éase.their 0il prices fourfold to levels well above $15.00

b ‘per barrel. Prices were deéigned to match those of alternate

sources of hydrocarbon energy suppliés'in'thg U.S. (i.e, o0il
shale, synthetic natwral gas, etc.) which in 1974 dollars were
détermined by O.Q:E.C. to be $11.00 per barrel and up. Upon the

removal of the oii4émbargo and their sﬁbsequent recognition of the

. West's severe economic problems, the O.P.E.C. qgu%tries”frbze

gl

Canada, meanwhile, in this highly fluid pbiit_-,ical,and
economic envifonment, tébk measures to sétisfy its oﬁn‘longer
term oil. needs, first by way of export controls, then_by an oil
export reduction .program related to iﬁé domestic ﬁrodﬁcibility.

Followingithe 0.P.E.C. price moves, Canada raised its

, export sellihg price to ihternational levels in the winter of

1973-74, based on certain basiﬂg priqesl (i.e. Chicago landed

1 Canadian oil in the U,S. became more than marginally attractive
by 1970 in comparison with other feedstocks and some U.S5.
.refineries, for economic reasons found it difficult to adhere
to voluntary targets which forced the U.S5. to place them under
control in March, 1970. But the need for increasing imports of
0il by the U,S5. by then was apparent and by the end of 1972
Canada was producing at capacity and experting l.2 million

.- " barrels/day to the U.S.

e
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- prlces for oil from alternate of fshore sources, etc,) while its

domestic prlces were controlled at 1ower levels under federal-
prov1nc1al agreementsl. The price‘mlx at the consumer gates,
(1 e. city gates) stablllzed at levels 51m11ar to those pre—
valllng in the U.S. where “old"2 oil and gas contlnued under U S.
federal control. ‘Any difference 1n price was reflected by the
transmission marginB.. (The general 1nflat10n level as reflected in’
various price indices {Chart 5) generally rose at a uniform rate
in Canada and the v.S8., thus reflecting thlS governmental action).
Because of the overall energy supply—demand deficit in
North America and rapidly rising inflation, investment decisions
in alternate forms of energy have become partlcularly rlsky for

Canada and the United StatesT One of the objectives of this

research paper is to exdmine the "price Stabliikz" of 0 P, E C.

“0il in the internatlonal arena utilizing polltlcal (and economic)

-

considerations.

s
~..

The material used in ttls project 1s developgd from basic
information except where 1ndlcated and is referenced where appli-
cable, The data is from.published sourges, including sources such
as Statistics Canada, the Canadlan Petroleum Association, daily
newspapers, various perlodlcals, public/decision reports of federal
and provincial regulatory agencies, submissions to the regulatory

agencies at public hearings, and trade publications.:

1 The agreed price was $6.50 per barrel in 1973-7h.

2 On April 9, 1975, the U.S. Senate voted to allow an increase
in the price of "“old" 0il recovered by secondary and tertiary
methods to $7.50/bbl.’, up from the $5.25 controlled price.

3 Refer to the Set 1 Charts, Sheets 1 and 2.

.e./9
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L Use is man of -several time-related decision points and

trend analysis to>{?entifybritical decision points frem which -~
subséauent events are analyzed and/or explained. For this
purpose, comp051te supplymdagand curves (Charts 7, 8 and 9 for
Canada) have been constéﬁgaed Eut of the individual supply charts
projected to the year 1991. The basic supply chart is varied

to include new elements for the purpose of discussion and also to

.determlne whether in fact such public statements as the one

appearlng in the April 24, 1975 1ssue of the Globe and Mail
predicting a "ghortage of oil in flve years" have any validity.
_It is helpful to make some ;aferenae to administrative
and consitutional law in this paper for the purpose of extracping
a clearer understanding of Canadian decisionﬂmaking practices and

for making comparisons with U.S. practice,.

In the main, this paper integrates the economic, financial,

and téchnicall realities with the background aid of simple

economigytheory, supply/demand charts, forecasting models, trend

analysis, cost-benefit analysis, basing point networks, a "modified"

decision tree, and various scholarly techniques developed from

standard literature for the purpose of analyzing political conflicts.

In general, the following concepta are examined and inte-

grated into the dialogue of the papef:

(i). the éoncept of "unlimited (Canadian) resources";

1 Engineering, geology, and construction.

.../10
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. (ii) . the usefulness of the Cénadian approach in the
matter of "proper accords" in the 1nternatlonal

forum to deal with the recycling of petro dollars,
‘and
(iii) the concept of the "realxapproach" or *"no nonsenseﬁ
approach with compensating means as used by the |
U Se w1th regard to reserves,. polltlcs, etc. ‘
In the end, the project trles to identify the energy optlons

open to. Can%Sa between now and 1990, and makes ' some attempt to

determine which demand growth curve is realistic. Recommendations

are made in the hope of minimiziﬂg the risk Oflfailing to meet

reasonable demand objectives.

eoe/11
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THE NATURE OF CANADI\\UNITY

ThlS is an immense topic and 1s perhaps somethlng an
engineer should not undertake. Perhaps it may be more approprlate
to leave it to one S legal brothers. Howeyer, judging from the
various conflicts that hi}e arisen in feleal—prov1nc1al relations,

self-confidence should not be a detrlment in trying to do so.

*  fThere is no doubt that all Canadians should be familiar with
the British North America Acts and- the pre-1867 Conferences

leading pp to the B.N.A;'Act of 1867, Such familiarity could,

'only assist in fostering an understandingl of the nature of

Canadian uni£§ and the manner in which some of the problems facing
Canada can be resolved. .

Recent energy related evénts havs shown that the Federal
Government ‘does not alwafs have the power2 to take unilateral
action towards the resolution of problems of a national nature

without fa01ng the prospect of a counter-action by a province

“or prOV1nces. The use of provincial counter—actlon in a federal—

t&pe of union can breed counter-actions (provincial or federal)
which, unfortunately, result in national or regional ten51ons
and campot ultimately be 1n the best 1nterests of the nation.
More importantly, fundamental issues may have been over-looked in
the heat of the confiict. \a-

It is helpful to review the pre—confederation conferences

and documents (i.e. resolutions) leading up to Confederatlon, or

1 Understanding, of course, does not necessarlly ellmlnate

confusion. .
2 There is also the matter of "w1111ngness"
B '
1’ c-./lz
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" union reached with the signing of the B.N.A. Act in 1867, and

someé of the subsequent B.N.A. Acts relating to Provincial matters.
L]
In the beglnnlng of Candda, none: of the larger prov1n01al
territories were what they are today. These enlarged prOV1nC1al

territorial boundaries came with union (i.e. Newfoundland and the

" Prairie Provinces) or 'were written into a constitutional statute

B

_sometﬁme after Confederation (i.e. Ontario and Quebec) With

union, ‘the provinces and the central government eggh were given
certaln rights and respon51b111t1es.

There seems to be some doubt as to whether the B N.A. Act
was in fact a pact or not.: In some ways the Act is more of an
understanding that had been arrived . at between the different
colonies_in British North Ameriea leading up to Confederation.

While it was an Act of the British Imperial Parliament, it cannot be

' amended without the consent of Canada. It has not been amended

to this day because provincial agreement to do so hae not been
obtainable, ‘ |

It is apparent from the various resolutions adopted et-
the Quebec and London Cenferenceel that lead up to. the B.N,A.
Act of 1867, that they constituted a compromise (1n large part) or
an understanding. The B.N.A. Act of 1867 is a re—editlon'of this
understandlng with very few changes. The Act of 1867'suggests
some attempt was made beyond the earller resolutions to prov1de
the central gpvernment with the const1tut10na1 power to deal with

roblems concernlng the "general advantage" {i.e. in the national
P g

1 Rcsolutlons adopted at the Quebec Conference had followed that
of Charlotte%own and were put in statute form at the London
Conference,

eeo/13
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interest) Shoaid these involve any two or more provinces even if

suph'"woka" l'e/hholly within any Province, Natural'qesources'

may or may not fall in this category of "works"l.

The final constituti’on2 is a complex of compromises. This

Sy

. suggests that the different provinces or colonies in those days

were rather anxious to protett their autoﬁomy. This may explain
why Canada tecame a.federal union rather tﬁan a legislative one,
though even this judgméﬁt is not witheut contradiction as the

Imperial Statute seeﬁs open to legisiative evolution in faveur of

W

the central govern?ent without the need of continuing governmental .

3

actlon by compromlse with the. prov1nces.

The FederalLProv1nc1al Flrst Ministers' Coaferences on
Energy can be taken to. reflect some—of the more honourable in-
tentlon\,p£~nat10nhpod with/the provinces sitting down together with
the fEQeral government t0 resolve conf}lct for the broader purposes
of the national interest or the common good.and not fof individual
advantage alone, Later on in this context_the price decisions
taken are examined in comparison with average U.S. prices, relative
price indices, as well as price action in relation to the longer
term needs.’
’ -The E.N.A. Act of 1867 united;Qntario and Quebec with Nova
Scotia and NewlBrunswick in a federal union with various written
understandings between them,'and made‘provision for the coming in
of other pravinces, The principles set out in the Quebec Conference

of 1864 allowed the central government general powers over all

1 t would seem that the courts have not interpreted “works" .
P
- outside the categories set out, i.e. man-made works. (See

Varcoe, Legislative Power in Canada, p. 146).
2 British Wo %fﬂ Emerica Act of 1867,
3 This<of course assumes that the federal government is always

Eroperly oriented towards the national interest. This may not
e so, in fact,

.eo/1h
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the members of the union and allowed goverﬁmehts control and ‘manage-
ment of certain matters natﬁpally and conveniently belonging té them,
The B}N,A. Act itself contained 147 sections, divided into eleven
(L1) parts dealing with, among other things, the diétribution of
legislative powers as between Canada and its provinces, and.with

the jurisdiction with revenués,.debfs, assets and taxation, and

v v'.
with miscellaneous provisidns and the admission of other colonies

into the union.-

éection 91 of tﬂe B.N.A. Act for example gives to the
Parliament of Canada the sole or exclusive right of making laws
‘fof regulating tfade and commerce, for the ;aising of money by
any syétem of taxation,‘etc., the residue of powers, and also
for Works for the general advantage of Canada. Section 92 of
the B.N.A. Act enumerates the provincial powers including the
power to impose‘direct taxation within the provinpe, to managé
ahd\ékii its public lands and other resources, etc.

It is interesting to trace the evolution of some of the
understandings at the conferences leading up to Confederation,
particﬁlarly those related to the current energy issue. 1t goes
without saying that gil and gas, ahd‘interprovincial pipelines
as such were unknown commddities at the time.of the drafting of
the pre—confederation document.s, The undérstandings~therefore,

as they would relate to these resource items of trade, would have

»

to be interpolated.

At a Conference of Delegates from the Provinces of Canada
(i.e. Ontario and Quebec), Nova Scotia, and New Brunswick, and

the colonies of Newfoundland and P.E.I., held at the City of

/
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Quebec, October 10, 1864, a Report of Resolutions was adopted

as the basis—kf a proposed Confederation of those Provinces and
Colonies as, they were +hen called. This Report of Resolutions
was mentioned earlier and’ is known as The Quebec Resolutions.
Some off the Resolutions contained in the original Report
of Resolutions that are beneficial to an uﬁderstanding o% the nature

of Confederation are as follows:

(Resolution) ' o -

~-

"], The best interests and present and future
prosperity of British North America will be
promoted by a Federal Union under the Crown

’ of Great Britain, provided such union can be
efifected on principles just to the several
Provinces."

(Resolution)

n2. In the Federation of the British North American
Provinces s.sy — would be a General Government -
charged with matters of Common interest to the
whole countrys,eeces”

(Resolution) .

u29,. The General Parliament shall have power to make
laws for the peace, welfare and good Government
of the Federated Provinces (saving the Sovereignty
of England), and especially Laws respecting the
following subjects:=" ’
(note: Six of the total of 37 items contained in this resolution
are selected as appropriate for the purposeéjof this research
paper).

w2, The regulation of trade and commercel.

3. The imposition of regulation of duties of
customs on imports and exports, except on
exports of timber, logs, masts, Spars, eals,
and sawn lumber, and of coal and other minerals."

1 The accentuation is the author's.
>
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1

The raiéing of money by all or any other modes
or system of taxation,

Lines of steam or other ships, canals and other
works, connecting any two or more of the
Provinces together, or extending beyond the
limits of any Province,

All such works as shall, although lying wholly
within any Province, be specially declared by .
the Acts authorizing them to be for the general

And generally respecting all matters of a general
character, not specially and exclusively reserved
for the Local Governménts and Legislatures."

- (Resolution) ) . . , -

tll+3.

The Local Legislatures shall have the power to
make Laws respecting the following subjects:

l. Direct taxation and the imposition of
duties on the export of timber, logs, masts,
spars, deals, and sawn lumber, and of coals
and other minerals,’ \

18. And generally all matters of a private or

‘local nature, not assigned to the General
Parliament,."

(note: only two of the total of 18 items contained in the
orlginal resolutions have been selected for reproduction here).

(Resolution)

II1+5.

In regard to all subjects over which jurisdiction
belongs to both the General and Local Legislatures,
the laws of the General Parliament shall control

and supersede those made b the Local Le 1sIature,
and the latter shall be vold as lar as tﬁey are

 Xepugnant to_or inconsistant with the former. "

(Resolution)

||56..

All lands, mines, minerals, and royalties vested

in Her Majesty in the Provinces of Upper Canada,
Lower Canada, Nova Scotia, New Brunswick and P.E.I.,
for the use of such Provinces, shall belong to the
Local Government of the territory in which the same
are so situated;"

o--/l?
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(Resolution)

"57. All sums due from purchasers or lessees of such
lands, pines, or minerals at the time of the union
shall a¥so belong to the Local Governments, "

A subseéquent Conference of Delepgates from the Provinces
of‘Canéda, Nova Scotia, and Neﬁ'Brunswick was held at tle
Westminster Palace Hotel, London, December 4, 1866. The
Resolutions adopted became known as the London Resolutions.,

The resolutions relatéd to the powers of the General Government.
are quite similar.to those of the Quebec Resolutiogs with the
exception of item 3 of Section 29 which appears to have been
omitted. JWith regard to the powers of the Local Legislature,
item 1 of Section L3 of the Queﬂec Resolutions appears to have
been omitted ana instead replaced by item 2 in resolution L1 of
the London Resolutions as.follows;

{Resolution)

"4l. The Local Legislature shall have power to make
laws respecting the following subjects:—

(2) Direct taxation, and in the case of New
Brunswick the right of levying timber dues
by the mode and to the extent now established

© by law, provided such timber is not the
produce of the other Provinces."

The sixty-nine resolutions comprising the London Reéolutions §\\;
were signed by John A. Macdonald (the Chairman) and H. Bernard
(the Secretary). .

The powers attributed to the General Parliament an&géhe Local
Legislatures which were adopted first in the‘Quebec Resolutions and
then in the Londoﬁ lesolutions, pook on a slightly different form when
they were finally written into the British North America Act of 1867,

However, it remains uncertain whether the wording changes setting
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. .
out the jurisdiction over mineral ownership, the powers of
imposition or regulation of duties of customs and imports and \
exports, direct taxation on ﬂcoél and other minerals", anq the
clause dealing with "the general advantage™, made the present
day task of managing Canada any easier or more clearly precise. .

-

Nevertheless, the B.N.A. Act of 1867 was the document finally
agreed to. | . 5
The B.N.A.-Act of 1867 was drafted on the basis of the p

London Hesolﬁtions, 1866-67, by the London Conference of Delegatés
of the three provinces. The Act and the London Cbnference‘are
therefore closely_aliied. |

. Regarding the’Sistribution ofALegislative Powers, Schedule
VI, Section 91 deals with the Powers of the Parliament while
Section 92 sets out the Exclusive Powers of the Provincial ~—
Legislatures. On matters related to the paper, subsections 2,
3 and 29 of Section 91 read as follows: ' )
"Sec. 91.2. 'The Regulation of Trade and Commerce.

3. The raising of Money by any Mode or System
of Taxation.

29, Such Classes of subjects as are expressly
excepted in the Enumeration of the Classes of
subjects by this Act assigned exclusively to the
Legislatures of the Provinces.”

With regafd to exclusive powers of Provincial Legis-
latures, section 92, and subsections 10 and 16 are-of particular
interest. These read as follows:

"Sec. 92. In each Province the Legislature may exclusively
- make Laws in relation to matters coming within
the Classes of Subjects next enumerated; that is
to say,- .

10, Local Works and undertakings other than such
as are of the foll?wing classes:—"

ees/19
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w(a) Lines of Steam and other Ships, R8¥lways,

. canals, Telegraphs, ,and other Works ' 'andi
undertakings connecéing the Province with
any .other or others of the Provinces, or
extending beyond the Limits of the Province;

(b) Lines of Steam Ships between the Province
and any British_or Foreign Country;

(c¢) Such Works as, although wholly situated .
yithin the Province, are before or after their
Execution declared by the Parliament of Canada
to be for the General Advantage of Canada or

for the Advantage of Two or more of the
Provinces.

~

16. Generally-all matters of a merely local or private’
nature in the Province."

It appears from section 92, subsection 10(c) that the
Fpuﬁaing Faﬁhers clearly intended tb limit Provincial powers ghould
Provincial interests comeé up-against the concept of "for+the general -
advantage of-Canada", ' Egg;igh this section is not specific to
any pafticular_"works“,'the general intent may not be construed'
to hafe_any bearing on.the trade of energy commodities pa££icularly
those that are surpliis to -one province under -some criteria of
measurement but.not surplus vto Canada as a whole, and whenever
othe£ provinces are intérested parties %o,the‘pricing and trade of
these &ﬁmmodities \barticuiarly if they are éffected in some way
against préviously mentioned principles. In the past, the courts
ha&e not interpreted "works" outsidé the categories seﬁ}out, i.e.
man-made works (Varcoe, 1954, p. 146). i
On’ the mékﬁer~of mineral ownership, Schedule VIII, Section

109 of the B.N.A. Act, 1867, reads as follows:

wSection 109 All lands, Mines, Minerals, and Royalgiesl
- belonging to the several Provinces of Canada,

'l While Sec. 91.3«giveslParliament the power to raise "money by
any mode or system of taxation", Section 109 states that
n"royalties belong to the several Provinces". ' -
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fNova Scotia,hand New Brunswick at the Union, and
“all sums then due or payable for such funds, Mines,
Minerals; or Royalties, shall belong to the several
Provinces of Ontario, -Quebec, Nova Scotia, and New
Brunswick in which the same or situate or arise,
subject to any Trusts existing in respect thereof,
and to any Interest other than that 6f the Province
in the same".

{(Note: It is interesting to compare'the wording in Section 109 -

with that driginé%ly;sﬁated in iesolution 57 of the Quebec eso-

lutjons of 186L. The original intent may have been "limited" in scope).

The three Prairie Provincés_joined Confederation in 1905.

The Alberta Act, for example, was assented'to on July 20, 1905,

-

. establishing Alberta as a Province, .The B,N.A. Act of 1867 applied

to the Wesfern Provinces as if they had been one of the original

Provinces with one notable exception, the Act held that minerals

Qbfil continue to be vegted;in the Crown and administered by the

Government of Capada for.the,purposes'df Canada.

s
|

On July 10, 1930, with the proclamatWthé British

North America Act, 1930, the four Western Provinces were placed in

the same position as the original provinces including the same

mineral rights as diﬁgpfbéa by Section 109 of the B.N.A. Act of 1867.

Transfer of the natural resources to Alberta,-for example,

vwas assented to on May 30, 1930. Legislation respecting the

transfer is known as the Alberta Natural Resources Act.

Upon reviewing the preceding statutes and resolutions in’

relation to the energy game, it is observeéd that:

(1)

the nature of Confederation as a federal'unioﬁ,
and the powers thereof, leaves‘considerable room
to facilitate negotiation and consultation -
bg&yeen Ftderél and Provincial Governments (i.e.
as a means of settling the primciple “for the'

general advantage of Canadad; i .
- aee/21
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#3 Such an instrument is

(11) While the Act specifically’ limits® the power of the
\ Province(s):in'certain fields (i.é. nworks" in head
lOlﬁf Séctioh 92), it is by no means certain that
Parliamen;is power is iimit@d only by what is assigned
to the Proyinces by Section 92, particulafly when 1t
regards a matter of such considerable national interest
and importancé as resource contr012 (and particularly
aé it involves the wélfare of t:; or more profincés); and
(iii) The constitution seems to provide Parliament with

fthé power po:legislate.instruments appropriateBTto

.the resolution of the proBlem;in the Unational interest".
lit is by no means c¢lear by the Act that "resource ownership,

(i.e. "shall~belo§§/to") when considered in the principle of the

"national interest" or “general advantage", is limited to a "bene-

‘ficial interest"®. It would appear that Provincial (unilateral)"

action can-be limited if any two or more provinces are affected and
if so deemed necessary -in the general interest. The problem is by no
means simple, however, as a resolution of the short-term interest of
the province with the long-term needs of the country may be necessary
within the confines of the general eéonomic principles to‘determine
the "genera} advantage of Canada®, The benefit of sound economic
practice are after all, to the advantage of both the provinéial and

federal authoritieés. o

.

1 If this_was to be broad%g interpreted beyond "man-made works'" ‘this

the confines of it was_ in the natio interest to
do so in matters outside e categories set out.

2 . There is no question that the provinces can probably best manage
provincial resources on a "local" scale, However when it comes to
control, control ti administer natural resources for the gur 0ses
of Canada as a whole and_not merely for the ilnhabitants ol 'the area
should prevail {(Varcoe _lgSh, B. l¥3 .

¢ éll_ C-32 which was passed by Parliament on

April 30, 1975 and is_designed to give the Federal” Government (speci-

ied) power to control the domestic and export price of oil %nd gas
although the gower to do so under this bill appears limited).

, Available to the province as a "source of revenue", but the Act

" does not clarify to what amount. (Varcoe, p. 170).

would allow Parla?giggac Z_nggr to overrule the Rg vince {(within
macy
h
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l_' AT THE HUB

The gamelmay be far too complicated and may involve far too
‘ many Troubs té place any one organization'at the hub of things.
‘; However; having made this apology, the N.E.DB. will be placed at the
| hub in order that we may proceed‘with the design of the rational
{} . and political models and faciliﬁﬁte a comparison between thé two.

1 Therefore for reasons oflsimplicity, ease of description and pres-
\i éntation of the reﬁaining chapters, and for practical reasons, the.
‘1 National Energy Board is placed at the hub of the politicai/industrial

' model represented in qpart A, if not“;ompletely by personal choibé;
l? then with the help of existing_legislaﬁive design and the natural

interrelationships between the groups and interests involved in the
[ energy game. _
t?' _ The National Energy Board is generally at the focus of much
b of the public attention on energy matters. .It is a regulatory
body where a good deal of representation is finally directed. It
is a decision-maker acting alone or with other(s) (ie. the P.C.O.,
S P.M.0., the Cabinet, E.M.R., etc.) and thus is an agency to which
1»' 1dbbyists direct their attention. It is a Court of Record by law.
it is also, by law, a ratibnal "player" which is red&ired to investi-
%] gate and undertake energy studies as requested by Parliament or by
| sister government agenciesl.
ri The National Energy Board by being "at the hub" of the "game"
therefore serves the useful purpose of facilitating a comparative
‘ study between the rational model® and the political model’. These

i‘ models and their measurement will be.dealt with in the next chapter.

; 1 According to Part II of the N.E.B. Act.
. l . 5 Rational model is analogous to optimizing model.
\ “ 3 The end result.
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I _ The model presented in Charg A represents a dynamic
model as it contains the necessary "players" to illustrate’
(  the entire deciSionfmaking proceés involving industry, govern-
- | ' ment, and the parliamentary process. The dverall "layout" in
Chart A may in general, be instinctively realized if not common
P knowledge to the reader. _ |
The Natlonal Energy Board was established in 1959 under
the authority of the National Energy Board Act. The broad
purpose of the Act was intended by Parllament to ensure- that the
"best interests of Canada are served in the use of energy
| resourées. |
Originally, the National Energy Board Act was proclaimed‘
in brder to implement‘éertain of the major recommendations of
the Bordén Royal Commission on Energy, and to incorporate the
major substance of the Pipe Lines Act of 1949 and the Exportation
(g - of Power and Fluids and Importation of Gas Act of 1907, both of
which were repealed when the N.E.B. Act was passed.
I ’ Operationally, the National Energy Board is
a unit within the overall government system. While the N.E.B.
[? - reports to Parliament through the Minister of Energy, Mines and
[i : Resources or as agreed lnformally from time to time,it does ;o
have certain powers and responsibilities in its own right as
}} ’ set out in the statute. In recent Years, the National Energy
Board has come to "share" some of its adv1sory responsibilitiesl

' with the Department of Energy, Mines and Resources or as directed

by Parliament,

1 According to Part TT of the N.E.B. Act.

i i
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By "design" then, the National Energy Board is placed at the

centre of the energy "game", beset with political, industrial,

‘and various other interest/pressurc groups. It is obligated to

respond to various "inputs" to it including submissions or -appli-

cations from the industrial sector, and t;\grovide a public forum
as required by law or need where the various parties are heard in

a court environment with the right of appeal before the Federal

.Court of Canada.

The Board also has some of the powers vested in a superior
court of record (i.e. the power of commissioners under Part I of

the Inquiries Act). A decision or order taken by the Board can

‘be appealed to the Federal Court of Appeal if the appeal 1is based

- on a point of law or of'jurisdiction. In addition, the Federal

Court of Appeal has the jurisdiction to review and set aside a
decision or order made by the Board (upon certain grounds).
Judgments of the Federal Court of Appeal may, with leave, be
appealed to the Superior Court of Canada.

As the National Energy Board is a Federal Board, the. Trial
Division of the Federal Court haé exclusive jurisdiction to issue .
an injunction, certain writs, or érant declaratory reliéf;against it.

The National Energy Board Act cqnfers two main responsi-
bilities on the Board, advisory and reguiatory. The advisory

responsibility, detailed in Part II of the Act, is, in-effect, now

'shared!' (see Chart A) with the Department of Energy, Mines and

Resources, in large part because the enablingrlegislation for
that body recites, among other things, and almost word for word,

the Board's advisory functions. I;/addition, it is 'shared' because

: J _ ees/25
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of full ministerial responsibility, ministerial preference,

managerial proximity, inherent and related abilities of the two
‘ aeparté:FEE\ané bec&#se of inter-personal relationships. Pfior
to 1965 EMx\f,role in the'advisbry area was not formalized.

e Part II of the Act calls on the Board to study, report on

and recommend to the Minister Ysuch measures within the juris-

pocsy ool ey N EEE

diction of the Parliament of Canada as it considers necessary or

i

advisable in the public interest for the control, supervision,
conservation, use, marketing and agvelopment of energy and sources
‘[ _ of en;?gy..;.within the jurisdiction of the Parliament of Canada."
. Undér Part 11, the Minister of Energy, Mines and Resources may
]‘ require the Board to prepare energy studies and ﬁbports.
The Board's regulatory responsibilities fall into two rather
broad categories. They include the following:
Yf (i) those of a given judicial nature; and
g | N (ii} those of an administrative nature.

An example of a Board's quasi-judicial function is its issuance of

licencesl

! D e

w natural gas procucts

authorizing the export of o0il, oil products, natural gas,
2, electrical power, or their import thereof.

} [i The regulatory responsibilities of an administrative nature
C - "~ include the'administration of the 'government's' oil policy and its
[ natural gas policy. Many of the more specific regulatory adminis-
;wg trative responsibilities fall into several'over—lappingifectors.
= These are as follows: |
!i . {i) The most visible of these is the Board's respons—

. ibility for the safe construction and operation,of
y

inter-provincial oil and gas pipelines and power

r 1 Most of these licences are subject to Governor in Council approval.

The licences not requiring such approval are those of a smaller
and specified nature, ] .

2 Manufactured deriyvatives. such fs gro ane, bu ane, }1quefled petro-
leum gases (LPG's}, and natural gas liquids (NGL's).
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lines subject to federal jurisdictionas set out

in Part III of the Act. The Board issues certificates

@ ) to construct and operate these pipelines and power lines;

(i1) The responsibility for regulating the rates, tolls,
and tariffs of oil and gas pipelines under the Board's
jurisdiction to ensure that shch tolls are "just and
reasonable"\under Part IV of #hec Act; and

(iii) The responsibility for the control of exports and
imports of natural gas, and more recently other hydro-
carbons and their manufactured derlvatlves, either
by licence or Board order, under Part VI of the Act.

The regulatory and advisory functions interrelate in the

course of domestic supply,.requirements; and reserves determination.

With regard to government 0il policy, the National Energy

Board was given operating responsibility by Parllament for carrylng
out the Federal oil policy in 1973. Prior to that p&me, responsi-
biliﬁy in practice lay primarily with the government.though the
Nationaf'Energy Board had some 'limited' and individual'input
as called upon by the governmeht. The Board had responsibility for
natural‘gas export and import licencing from the outset of its
conception., (As part of the rational data base, the historic supply-—
demand charts\}?r ihese'two commodities is included, for Canada as

well as the U.S.).

Tt was intended that there would be no intrusion by the

National Energy Board upon any ‘jurisdiction properly attributable

to any of the provinces within the constitutiocnal intent of a
*federal" Canada (discussed in the previous chapter). As newsworthy
items Trelated to energy suggeét, particularly in the area of
3
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federal-provincial jurisdictﬁon, this intention may have proved

to be difficult for the N.E.B. to side step without the rightful

involvement of other governmént "players", namely E.M.R. and the -

Cabinet., s 21 N n

o
1

. In addition to studies-éf Canadian markets including
energy supply and demand‘forecaéﬁs, the N.E,B. would haye to 
take the measure of foreign marke%g as Canadian fuels are traded
igternationally or are affected by%;nternational factors. The
médel represented in.Chart A refleégg_some of these environﬁental
(or external) factors, i.e. O.P.E.C:,hphe F.P.C., and foreign
governments, ‘ | .l |

‘Under the Act, the B&érdl has beeﬁﬂgllowed to staff an

organizatioﬁ of support istaff to include perébné‘in the employ

o

s
45

of the public service2 and with expert/professional training{“;
from industry and government . to assist the Board in its duties
as called upon, - Tﬁé;hine—member Board reserves all powersB‘under
the terms of the Act. The overall authority for the co-ordination
of,braqch staff activities lies with the Chairman of the Boérd

whicﬁ the Act in effect designates as the Chief Executive Officer.

m/// " In a still recent 1974 decision by the Federal Court of
C

anada, this appeal tribunal made a summary statement on the

1 The Board is presently composed of nine members, not all filled,

- each member appointed by Parliament for terms of seven years
subject to “"good behavior" (Part I, Sec, 3(2) of the Act).

2 Under terms of the Public Service Employment Act. T

3 It is interesting to compare the N,E.B. with the F.P.C. with #
regard to staff responsibility, In the U.S. where administrative
law is institutionalized, the staff acts directly as an inter—
venor. The significance of this is discussed later.
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responsibilities of the National Energy Board. It is of interest
because the National Energy Board's legal jurisdiction had just
been tested before the Federal Court. The summary statement
reads as follows:

“Basically the National Energy Board was created by the
Hational Energy Board Act, Statutes of Canada 1959,
Chapter 46 as amended, to exercise a regulatory licensing
and advisory supervision on matters relating to the
manufacturing, processing, transmission, transportation,
distribution, sale, purchase, exchange and disposal
of energy within the sources of energy within and

* outside Canada over which the Parliament of Canada has
jurisdiction. The paramount consideration is the
public interest particularly that the export of energy
or its sources will not deplete the supply before the
requirements for domestic consumption is guaranteed and

that the price to be charged thetefore is just and
reasonable." '

It is important to note that whiie the National Energy
Board Act names the Board as having advisory Jjurisdiction
over all energy commodities, it is not until Parliament proclaims
“this. jurisdiction that the Board has direct operating résponsibiliﬁy.
For example, and to this date, the Department of Energy, Mines,
and Resources has direct advisory responsibility for ur'aniuml and
coal resources (and not the National Enefgy Board). While the /
National Energy Board has had jurisdiction over natural gas and
electric power since its formation, it was not until 1973 that the
Board was given operating responsibility for the federal oil
policy. While the National Energy Board is considered "at the hub"
of the energy gamg, for the purposes of this paper, it is inapprop-
riate to consider it.as being there aione without allowing due
consideration for the other 'voices' within the Government

apparatus (see Chart A).

1 The Atomic Energy Control Board {AECB) has regulatory auﬁhority
over uranium exports.
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LOBBYING AND PUBLIC POLICY

Siem

; >
Policy formation is a principal task of government qég

lobbying by the interest or pressure groups can influence public
policy to a varying degree, In our system of 'democratic governmentf,
the larger the interest group, in terms of economic power, the greater
is its possible impact or influente on public policy. There are
ﬁotable examples to substantiate this. Of course, this need not
nécessarily be so unless it is to the advantage of both. Having

made this judgment we will examine it later in relation to the

energy model.

A moral question is involved. Is this influence from the
powerful economic groups Jgood" or "bad"? In the end, we can ask,
was this influence beneficial and/or in our interest? -1t 1?¢pot
intended to moralize 05 thls issue or the results of this influence
on public policy. It will suffice to say that because we live in
a democratic system, it is the nature of our open system that lobbying
and/or representation from the various elements of our society is
informally permitted. While pressure groups are generally repres-
entatives of the private. sector, their influence and economic power
should not excuse the government, from acting with due consideration
for the other -elements in. our society in formulating policy.

Government is made up of ;arious agencies that have varying
degrees of influence on decision-making and public policy. (In the
pfevioﬁs chapter on the National Energy Board it was shown where
decision—making may involve two or more agencies).

Furthermore, in today's world, Governments are very big. They

have been allowed to grow large, This means that governments have
w ?@
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tremendous influence on the citizen particularly with regard to
the redistribution.of income, Thié may be good o; bad. It méy be
bad because the governmenfl may be removing excessive revenue

by way of taxation or royaltie§>from the private sector at a time
when this revenue is ﬁost needed for invgstment purposes, If

the government realizes this and as a matter of government policy,
redirects an equivalent amount into private of Crown Corporations
(i.e. Petrocan, Panarctic and/or the CDC) for investment for the
same purposes (i.e. energy development), then the investment
momentum is not lost. It is when the government removes revenue
from a particular (i.e. oil and gas development) private sector
and diverts it into unrelated sector(s) that eventually a éerious

economic problem may result because the market—-place has been

distorted. A major change may be required2 to correct ﬁhg;situ—

S~

. ' o,
If investment funds are misdirected the result could be

ation.

,

a lack of sufficient energy supply in the historical amounts that

individuals or industry require in order to satisfy the demands
(i.e. life étyle). More investment in oil and gas for exampie
may not find sufficient oil and gas for our needs. A shrewd
market—place (hopefully inclﬁding the help of the governmengl
will recognize tﬁat for a particular investment, it is not geéting
the new supply results in hydrocarbens it requires and will in
t%me direct this investment into other geologically favouraﬁle
areas or into other energy fields (i.e. coal, nuclear, etc.),

This investment question will be examined in a later chapter,

1l Provincial or Federal.

2 A major change in demand, for example, because supplies are
unavailable in historic quantities.
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Because governments thrive on bigness, they would seem to
have a considerable mutuélity of intefcst with large pressure
grdups. After all large corﬁofations which have been allowed to
grow large by governments have a lot of revenue which the

Tgovernment can tax to sdpport itself. |

Let us refer to the "model" presented in Chart A and con-
sider,some of these large interest groups. Several "players" or
interest groups are repré%ented_but their numbers can be reduced
by categorizing these intc larger groups with similar but not
necessarily identical interests aé'folldws:

(1) The PRODUCING COMPANIES

- ie. the "Independent” oil companies and the
major producers (dominated by foreign interests).

(2) The PRODUCER LOBBY GROUP

- ie. the Independent Petroleum Association of
Canada, the Canadian Peﬁroleum Association, and

indirectly, the Canadian Association of Qilwell
Drilling Contractors,
(3) The GOVERNMENT-APPARATUS (FEDERAL)
~ ie. The Cabineﬁg the Privy Council Office, the
Prime Minister's Office, the Departmént of Energy,
N Mines and Resources (and the Department of I;dianl
w and Northern-Affairs‘for energy matters north of
the 60th parallel), and the National Energy Board.
(4) The PRODUCING PROVINCES

- ie. British dolumbia and the Prairie Provinces

(including Manitoba to a minor degree).
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(5) The CONSUMER APPARATUS
- ie. the NON-PRODUCING (ie. hydrdcérﬁbns) PROVINCES,
" and the DISTRIBUTOR COMPANIES (ie. non-producer
aligned). '
(6) The CROWN CORPORATIONS
~ ie. 0il and Gas Exploration Companies and potential
producers (ie. Panarctic and Petrocan) and
investment and” development companies (ie. CeD.C.)e
(7) The CANADIAN MODERATORS
—~ ie. The Public, the CONSUMER GROUPS (ie. the
Canadian Association of Consumers), Pollution
Probe, the Canadian Arctic Resources Committee, the

Office of Energy Conservation (which reports to

a the. Minister of E.M.R.); the Department of

Environment, the Foreign Investment Review Agency,
the NDP (many will disagree), and others.
(8) The FOREIGN INTERESTS
(i)- the Organizz;}on ofﬂ$etroleum Exporting
Countries which includes the Arab (0il Embargo).
Bloc, Iran (a nbn—participant in the 1973-74
. 0il Embargo (against the West), and Venezue}a;
(ii) the United States' interests including the U.S.
Government, the Federal Power Commission, the

major U.S. o0il companies with Canadian interests,

and the U.S. consumers and pipeline and distri-

butor companics.
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If we take"these cight (8) major groups and place them
before us (as "chips" or "players" on a ché%s board), we can
pretend to visualize a game. Actually there are several games
(beﬁween individual "chips" and in combinatf%ns) including‘gémes
between countries (i.e. the "foreign element")mas well as within
countries,”’ | | .
| We can iliustfate games between two_players if we refer
to the "Introduction" chapter on the energy related issues. Some .
of these games as follows: |
(1) producers versug Alberfa on the royalty question;
(ii) Alberta versus Ottawa on the revenue sharing
question;
(iii) Alberta versus Ontario on the pricing‘quéstionl;
and e - : -
(iv) Ottawa versus Aiberta on the resource 'ovmership"
guestion.
Games between three players may be as follows: Ottawa
versus Alberta versus Ontario on the price question or the .
resource "ovnership" guestion. Games between sevéral'"players"
would be represgnted by the "model" in Chart A or the question
of resourée “owﬁership" between several provinces (not all having
the same interest or stand) and Ottawa. When two or more "players"
“act together in a common stand agéinst others in a game ﬁhen we

have a coalition{s) of interests.,

1 Ontario wants the price as low as possible (or at the most,
comparable to U.S. prices) yet sufficient to -maintain in-
vestment to locate new supplies, and Alberta wants it as high
as possible to maximize its return on what it calls 'mon-
renewable' resources. ;

3
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Ve '
\\En this paper these types of games are used instinctively,

first by identifying the players'intexest(s), then by examining

the larger confines of cconomic criteria #h which the player

operates. Ve accept that a "playof" may Wwish re but he may be
nrecluded in reéching beyoﬁa a certain poi”t by certain constraints
or realitics imposed by internal or external forces. When we
examinc these interests and constraints we then havé some under—
standing of the realities and can then proceed %ﬁ_making some
u;eful conclusions and recommend;£ibns.

With the use of the coalitions, tbe eight "players" ((1)
to (8) earlier) can be reduced to (i) produders (including
the producing provinces), (ii) the central government, and (iii)
the consumers (including the consumer pro#incés).' We would hafe
to deal with the "environmentalists"‘and the "foreign elements®
separately.

If the central government (i.e. the Cabinet, the National
Energy Board, and thé-Departmént of Energy, Mines and Resources)
can be considered as a "huS", fulcrum, or connectiné:link between
the pfoducers and consumers, we have a relatién not unsimilar to

a "scale of justice" with the producers and consumers on each

side of the "fulcrum" and with each side trying to outdo the other

- and, hopefully, striking a balance (in the market-place), eventually.

Should either the producer "player" or the consumer "player"
| o
carry or win a greater influence on the central government

" decision-making team ("the government") than the other, then the
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balance will tip in his favour and this may in effect. distort

the market Dlacel.

This process can be illustrated as a sort of see-saw
game as follows: .///

" Producing "Foreign \
Provintes  Ilement”

Producers |. ® wPhe Central consumers
Government'

’ ~ "Moderators”

Some of the elements trying to swing the ‘''game in favour

of one or the other can be shown as placing their weight on the

barse

-

" In the following chapter we review®some of the
published' reports and data in order tof%ééntify dis—~
tortiéns'or deviatiphs from an "ideal"\£§pe ﬁodel or situation.
Our primary purpose however, willnbe to analyze the "overall"
énergy problem and tﬁen'cénsider individual game options fo;ﬂthg

"players". Ve can then suggest tthat the market ﬁlace may do to

1- For .example, if we have a given supply of energy and we*have
committed too much for export, then the domestic consumer
either (i) reduces his demand, (i1) a new source is found
(hopefully at a reasonable price), or (iii) the amount flowing
to the export market is reduced (or some combination of (i),
(ii) and (iii)). :

L
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correct any distortions that are found. Identifying the dis-
tortions and delineating the supply blocks will be useful for the
purpose of making predictions abéut the future (i.e. the years
1975 to 1991) as well.

Ve can now turn to the questioh} 'Howﬁis influencing or
lobbying carried out on the Federal Government? Without gettiné ¢
into intimate details we can examine the available literature
and articlcs oy expert‘épinion for relevant obserQations.

The article by J.E. Anderson entitled "Pressure Groups
and the Canédian Bureaucracy" (197i) is rather useful and
interesting. He tries to trace lobbying through the public
service, beginning for examplé at the professional group where

%infofmation—gatheringl for the lobbyists begins. He describes

a type of soft (subtle) lobbying. This is not to suggest that it
cannot have rather ferogious fangs as it, in the extreme, could
lead to direct interference in the public service staffing
process2 by the individugl(s) representing the interest group(s).

The following interesting quotations preface Aﬁderson's
paper: |

"When I see members of Parliament being lobbied, it's a
sure sign to me that the lobby lost its fight in the

civil service and the Cabinet.® )

"The actual rate of fiscal protection (tariffs) has

become, in effect, a matte f departmental rather than

parliamentary pol@titiﬁ;,fgﬁﬁé, emphasis has tended to

shift to influencing\tlfe policies and activities of
government boards, commissions and department officialsees”.

1 Anderson claims that this is the natural reason for the

initial contact.

Hodgetts (1964) states that for all practical purposes, including
appointments, classification, promotion, pa scales, and tbknure,
the civil servant appears to be a servant ol the executive and
therefore, by simple logic, a servant of the party 1n power. {This
can be shown to be true with statistical evidence¥. So the public
service is not unlike the private sector selection process and the

individual who has to deal with these groups can be pre-seclected
on the basis.of managerial prerogative.

N
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* Anderson’ claims that detaiied study‘on the influence
of pressure groups has been both difficult and rare, as much
information is kept scecret or is unavailable becauoe consultatlon
bctwaen civil servants and officials of pressure groups 15 often
informal (rathefvthan institutionalized or formal). The'premise
of seerecy could buryla good deal according to Anderson parti-—
cularly when there exists a complex web of relationships between
eeople, parties, pressure groups, political leaders and public
K éerants. l | .
. According to Anderson, the 1mportance which poliecy makers
attach to-the experﬁlae of certain pressure groups depends on
the extent to whlch they must take account- of alternative political
. resources possessed by other pressure groups, for example, votes
land money. He seems to feel it comes down to a calculation on
the balance, between the effect on votlng behav1or of widely
social ‘and economlc pollcles on the one hand and the impact of
campaign contributions {rom Q%sadvantaged_interest Eroups on
~the other. . T E .

’ Donald S. Macdonald (June 19, 1969) put it another way
vihen he said that "the strategy area where the interests of the
pOllthlan,’Or bureaucrat,‘and the lobbylst,effectlvely overlap
is that which concerns itself with tﬁe sens%tivityate theicommon
good." .Iﬁ the pure sense there is considerable merit to both

%

these arguments. _
In Canada, Anderson (1971) suggests that the relations.

between civil,servants and pressure groupg are usually dominateg/'

1 In the end though we need only have looked at the results
to assess the weight of the 1nfluences.

v
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by civil servanﬁs. He clalms that ecivil servants grant recog—
nition to interest groups prlmérlly because these groups possess
valuable knowledge and experience. However, one of the con-
sequences of this emphasis on expertise is that civil servants
will interact most f?equently with those interests .which must
themselves be most diligent in froducing and acquifing information
in the ordiﬁary pursuit of their own affairs. The provisioh of
this special knowledge may give the pressure group(s) an oppor—
tunity (i) to participate in policy formulation, (ii)} to influtnce
the selection of a. candidate(s) to public service positions,
and {iii) to receive the "beneflt of the doubt" whenflnformatlon
is not considered certain or where a range of values is possible.
Generally Andepson claims that the interaction of civil
servants and pressufe groups occurs in a context of othef re-
latio;ships, among these is the relationship“between Government
and its civil servants as it has developed over several years.
This in turn governs the interaction of the public and private

sectori;//It is one which has a considerable bearing on the decision-

making process but is.perhaps too cumbersome to discuss fully in

this paper, -

- Th%re'are m%é; pressure groups in our system that are
openly granted recoénition and where public offiéials suppart it
po?gtically or maintain its mobility through direct government
aid or government§lly determined status. Examples of these are
the Canadian Federation of Agriculture, the Canadian La%our
Congress, and £he Consumers' Association of Canada (see Chart A).

A further form of "recognition" of pressure groups is the

one where they are asked for advice on policy-making which

- -o-/39
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occurs in the drafting ang amendment of regulations. Sometimes
the_minister'é«speech will clearly signify this by indicating

"well knowmn"
to each other. , ' : o

that civil servants and pressure group officials are

of the other PLAYERS? It can be said that while PO
is a principal task of government, it is also

cof all citizens in their general capacity as memberg of the

electorate, or in their partlcular capac1t1es as members of

2
(legltlmate) interest groups.

The policy-making task of government is really’ quite
. : »
complex. Unfortunately, the responsivene°° of the government s

bureaucratlc apparatus is sometlmes slow, particulariy when

changes are required. in policy direction. Taking the necessary

corrective action as the’ problem becomes v1V1d1y apparent may be
more difficult as certain options may no longer be available.

or course, respon51ve action depends on many factors including

knowledge, competitiveness,

and the interrelationships between various groups and individuals
and even countries.

Much has been written about policy-~making through succes-

sive limited comparisons% This seems to be a characteristic of

our Western democratic system even though the effectiveness and

the results of this type of policy-making vary widely,

1 For example, see L1ndblom, C.E., "The Science of 'Mudd

ling
Through' ", Public Admlnlstratlon Review, xix, 2, 1959,
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Tﬁis"characteristic"does not suggest that we should accept
it and not seek out more data or new metqbds to bring to bear
more effectively on important policy questions. However, we do
have limits on human intellectual capacities and on available
information. These limit the capacity to be comprehensive. Lven
if we do have "sufficient" information to act we may fail to do
éo for various reasons% When faced with reallyrcomplex problems
we may tend to find ways to procrastinate or simplify.

There are'things that could be done to improve policy-
making.' Improvements in up and d&ﬁh flows of infofmétion between
bureauératic levels can improve the communication process angd
responsive action. But these flows must be cultivated and
encouraged. Another "tool" which should be encouraged is the
use of technological forecasting. Several new techniques are
available for forecasting, In deve10ping.sound technological
forécasting techniques, the use of trend analysis can reduce
forecasting errors.‘ _

There is of éaurse, Still the question of multiplying
uncertainty.as the distance into the future grows., Politicians

Or policy-makers, it is observed, are quite adept at compromise

‘particularly when working under uncertainty or the chance of

uncertainty, While the Question is of real concern, it may be ~

F

. .
shown with trend analysis that an error of 5 or even 10% woulg

At-
5

(policy) action can be initiated with.a great deal of confidence,

1 Among the various reasons is the slow process towards a
CONSensus among the decision-makers and the public, When

the answer is apparent to all, the problem may be well in
hand. g .
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Unfortunately, most models are static, that is, they
represent a 31tuat10n at some particular point(s) in time. By
the use of trend analysis and graphic presentation through a
Successive (staged) introduction of new "blocks" ang "elements",
We can illustrate the search for equilibrium with a klnd of
dynamlc relationship that can ea51ly be adjusted by a non-expert
as (i) circumstances or situations change, (ii) as uncertainty‘
is reduced, or (iii) as new information becomes available.

Ritchie, in a'studyl prepafed for the Government.of Canada

in 1969, has stated that "with whatever purity we can look at

-public policy research (and the policy implements s), the parti-

cular techniques, however sound, would not be without influence
by political and bureaucratic interests," Royal Commissions,

for example, do get submissions from interest groups and, for
that matter, so do Boards. Because of this process, he goes on
record as saying: "It can bebsefe to say (alse) that the end
result usuvally suffers somewhat in the final implementation
process." Somewhere along this road, the lobbyist has been heard
and his work somehow accepted or incorporated.

So who is it that makes public ptrlic:,'r'P We have received
some insight. In 1958, Mltchell Sharp stated that "civil servants -
do not make pollcy, that is the prercgative of the elected rep-
resentatlves of the people." The evidence suggests that while
policy-making is the prerogative of the electqd repyesentativés,

!

civil servants may indeed make policy. \-

1 2onald S. Ritchie, An Institute for Research dn Public Pollcy,
Dec. 1969, pp. 1-20,
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POLICY AND DECISION MAKING

~ee) R

Thus far we have shown how the "heart" of the energy

e |

o4 decision-making process operates., We have discussed the govern-—

i? ment. organizations at the centre of this process and have shown
how they function in relation to the particular nature of our

[T democratic enfironment, especially in relation to the various

forces around them.
In general we have discussed the role that lobbying plays

i in the various’ stages of the decision-making process and have
suggested methods of analysis for evaluating their iﬁfluence.

j Particularly, we have been drawing a format for the decision-making
process in government, with regard to the energy game, and how |

S
it can be translated into a decision for action, if not into a

!; comprehensive policy, with regard to‘political behavior and the
i law,

1 ﬁ In the previous chapters we have touched on the various

} aspects of the decision-making process in government and on the

various types of decision-makers. For the purposes of policy

1 15 analysis, the various decision-making processes can be related

more specifically to the type of decision-maker. These are as

follows:
(1) The rational decision-maker:

Here the process used is "rational" in the sense

that it is "optimizing". We will concentrate

on this approach in this chapter in order to

build our data base and then use the previously

discussed tools to analyze the data.

ﬁ }
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The decision—maker of “1iﬁited rationality":

The organization processes (or the Bureaucratic
model) are included in this group. Earlier: we
showed how a decifidvn-maker may tend to “simplify"
if a problem is too‘complex for easy or instant

comprehension. We discussed lobbying in relation

to this as well as other groups.

The decision-maker in conflict (with bimself and
others):l

The political process falls into this'
ncategory". Earlier we reviewed the political

process and the various conflicts that have

. surfaced (to public attention). To help us

(iv)

understand some of these conflicts in relation
to the energy game and how they are being handled,
we have reviewed appropriate sectlons of the

Canadian Constitution and related Statutes.

The real—world decision-maker:

The "real world" will be discussed in a later
chapter particularly with regard to (i) the
analysis of (real) 6ptions for Canada, and (ii)

the international political-economic gamel.

The Rational Decision-Maker

npational behavior" is defined as meaning woptimizing

behavior"® for our purposes. We have shown why, in a democratic

1 Using ordinary conversational techniques with the (background)
aid of the "metagame analysis" techniques developed by
N. Howard (see bibliography).
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. country such as Canada, "optimizing behavior" is rather a

difficult undertaking, in particular, because of the political
process1 and because of the "limited rationality" concept
discussed earlier.

Nevertheless economic methods, operations research
"models", cost-benefit analyses, and the "modified" decision

tree methods are appropriate tools for analyz1ng the data and

proceeding with our work.,

~

HISTORICAL SUPPLY-DEMAND DATA: Rather than list the historical

supply~demand data in tabular form, it is more useful to trans-

late thls data directly into cHhrt form. This approach flts

in with the criteria enunciated in the preface, that is, to
provide simple visual aids to assist in the communicatioo process.
The historical data from.phe'vafzous sources identified
on each chart was used tq construct the productioﬁ—consumption
charts for Canada and the United States for petroleum, natural
gas, propane,'iiquefied petroleum gas (LPG's), and coal (for
Canada only). (These are the chafts labelled as Set 1, Sheets 1
to 5)._ These charts, particularly the first four sheets, have
the following important characteristics:
(i) Each sheet represents a historical "block" of
supply and a historical "block" of demand.
(ii) Each of the first four sheets congginsﬂfg;
| historical data for one energy commodity for

both Canada and. the -United States.

1 The interactions between conscious political beings.
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(iii)

(iv)
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1 j
Each sheet is designed to reflect trends ™
on a common horizontal time scale for both

L]
countries,

4

Each sheet is designed to reflect rates of change'
for each country as well as betweeﬁ the two
countries, (This is accomplished in sheet.l of
Set 1, for example, by maintaining a vertical
scale for Canada “that is one tenth that of the

United States).

Each of the historical supply "blocks" including the

supply "block" represented by imports, and the nuclear and hydro

supply, are then placed together to construct the total picture~

represented by the historical section of Chart 4 for the U.S.

and Charts 7-9 for Canada. J

If we examine each of the sheets of Set 1, we note the

following:

Supply-Demand of Petroleum (Set 1, Sheet 1 of 5)~

(i)

(i1)

It was not until 1973 that domestic crude oil
production equalled petroleum product consumption,
Historically, Canada consumed more than it
produced, however, the gap began closing from
1967 onwards. .
Crude oil exports from Canada rose significantly
beginning in 1967 over previous export trends.
This was accomplished by a corresponding accel-
eration in our crude o0il production to meet

export requirements,

oo /L6
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(iii)  The United States petroleum product consumption
ﬂand'crude 0il production were equal in 1951.
Since then annual consumption'has increased
progressively over production, with the exception

of a'period between 1965 and 1968,

(iv)  With regard tovprices, Canadian prices parallel
those of the U,S. Thé difference is due to the
transportation maféin to move the oil to the U.S.
basing point (for example, Chicago),

Average prices per barrel were stable for a long
period (1955 to 1968) and then began moving up
from 1968 to 1972, at an increasing rate in 1972
and at a considerabresrate since the 1973 Arab

oil embargo.

Supply-Demand of Natural Gas (Set 1, Sheet 2 of 5)

(i) U.S. net production fell below consumption in
1962 and permanently in 1967 onwards.
(ii) U.S. net production peaked in 1973,
(iii)  U.S. consumption peaked in 1972 betause no
further exports were available from Canada.
(iv)  Canadian net production responded to U.S. supply-
demand éequirements at all times before 1972,
(v)  Canadian net production rose at an increasing
rate since 1967 in relation to Canadian con—-
sumption reflecting the increasing U.S, supply-~

demand imbalance in natural gas, LPG, and ethane.

<o o /47
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While U.5. natural gas production lagged con-
sumption consistently since'1967, a major change

in wellhead price.did ﬁot occur until 1972-73
shortly before and then after the Arab oil embargo,
reflecting the increasing commodity valuevof natural

gas in relation to o0il in the U.S. This re-

N

lationship suggests that some opportunity price

was available to Canada in the U.S. since 19671.

As Canada had a surplus in production and because
2 -

—

of F.P.C: influence 6h the basing point prices
these opportunity prices were not available in
Canadian markets without a Canadian industrial cost
penalty vis-a—vis the U.S. basing points (i.e.
Chicago (Map 6) and Seattle (Map 5) were not

yet reflecting a significant price movement back

to the Canadian-U.S. border as oil prices, the
comparable yard stick, were still relatively

stable prior to the Arab oil embargo). However,
there was an indication of a pending natural gas
supply constraint in the U.S. as U.S. transmission
companies”began requesting and receiving U.S.
Federal Power Commission approval in the early
1970's foﬁ,larger average transmission depreciation
charges. This_initially allowed connecting U.S.
carriers of Canadian and U.S. gas to absorb the

increasing eity gateBgas prices, reflecting

In 1967, U.S. natural gas reserves reached their peak. Since
then annual additions to reserves fell increasingly short of
annual consumption.

More on this later, .

The main entrance to the city distribution system or the last
exit point from the transmission ccmpany.
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increasing U.S. deﬁdn%i but not as vet reflegting
theae prices back to the vorder or the wellhead in |
CAnmada. This suggests that Canadian prlces for natural
gas to the U.5. could have been increased since 1968
with some accommodation for mutuality of benefit.
(vii) The statements in (vi), the trends in Set 1, Sheet 2
of 5 for Canadian production and consumption and
Chart 2 for reserves additions suggest that gas
exports to the U.S. since 1968 may have been increased
. at the cxpense of even the short-term Can%dian
requiremeﬂts'(particularly the Quebec mé?ket) and
certainly tﬁe longer term requirements., .
In.the case of natural gas sdpply—demand, the rapid'accel—
eration in the average year end natural gas prices in Ganada |

and the U.S. corresponds closely to the peaking in North American

_ atural gas productlon_&a 1972 (see Set 1, Sheet 2 of 5. When

‘taken in the total North Amerlcan context, this 1n fact explalns

Alberta's position in part, for the need for higher natural gas'
wellhead prices for the purpose of mgiimizing opportunity, stim-
lating 1nvestﬂént , and balancing provincial coffers. Tﬁe natural
éas prices rogb rapidly in 1973 however, to reflect increasing R
0.P.E.C. prices for crude petroleum which were said by the Shah
of Iran to be based on alternate NorWh American sources of supply .
As North Amerlcan consumptlon and production of petroleum

nave not been in balance since lQSﬁtiiag there is at the present,
3 .

a world surplus of petroleum produgt¥on’, the high petroleum

1 %nvestment monies had been flowing 1nto Canadlan frontier arcaq
his time suggesting, rogler exXp oc 3810 5 and ecreaolng
vestment opportunities in Weotern Cana ?Jee C arts 3 and E).

2 The investment decision will be discussed 1in & later cﬁa ter.

3 1In reasang newsgaper evidence of this fact from both conaumlng
produding countriesS. -
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.- \ ..
prices reflect artificial price levels set by 0.P.E.C. in re-
talidtion for their loss of‘purchasing power in‘'tHe Western '

- “’ - . ; i °
world, particularly because of rising price levels since 1967 - .«
in the U.S. (see Chart 5 for a comparison of selected price indices
to reflect this situation aﬁd Chart F(b) for crude oil price trends).

Miscellanecus Supply-Demand

The rapidlyﬁingreaéing-prqducfion of natural gas'in Canada.
sihce 1967 in response .&0 increasiyg U.S. requirements for natural
gas by-products afforded the Canadian entrepreneur the,additioﬁal
opportﬁhity of maximizing his return'by ailowing}him to extract
increasing quantities of L.P.G.';“(i.e. propane;‘butane, and propane-
butane mixtures) out of the hatural gas stream in addition to the
usual removal (but in increasing quan?ities) of natural gas con—
densates. (See Set 1, Sheets 3 and L fof a reflection df the L.P.G.
supply and Chart 3 for the N.E.B. estimate of naguréi gas condensate
(pggtanes.plus supplies). |

" The rather large condensate and L.P.G. operating surplus

in Canada was particularly instrumental in the start of construction

in 1971 of the Marysville S.N.G.l plant in Michigan at a cost of
-$220 million with %he commitment of Canadian raw feedstocks to the

.project. In additibn, the surplus was responsible for a similar .

plént at Green Springs, Ohio. (See the National -Energy Board Report,
May 1973, on Dome et al). '

'
u

The U.S. ethane import requirements increased as their

s

natural gas prodﬁqtion peaked, The U.S. ethane2 demand is

rl

reflectéd in Set 1, Sheet 4 of 5. This became a further opportunity

1 Synthetic Natural Gas., ' . .

2 E{hane is stripped out of natural gas as a by-product, While this
increases the return to the producer, ethanc removal decreases the
BTU heating value and shrinks the volumedof the remaining natural
gas slightly. ,
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for Canadian exports, However, beforé.the project got off the
( groﬁnd, ethane became an issue in the federal-provincial cenfron- -
\Pations of 1973, Alberta's‘expressed desire to industrialize and

u;EEZQe raw material'befére sale to the U,S. came in direct conflict?

With the Dow Chemical - pome Petroleum ethane-ethylene Pipeline ang

FUTURE REQUIREMENTS: we have discussegd the historical supply-

-

demand data in the above section in retrospect. Let us review the

triteria that was Supposed to ensure that requirements for oi] and

£a5 would be met {as we move from decision point to decision point)

ro;eum‘product consumption in response to U.S. requirements, As
crude o0il reserﬁes from Western Canadian sources peaked 'in 1969 (see
Chart B, Sheet 3 of 5), the increase in Canadian production Since
1969 was accomplished at the €xpense of longer term Canadian require—
ments from‘this seurce. We can see from Chart 7 that Canada will
again become a net importer of crude retroleum after 1977 and in

increasing_quantities, 4s payments will allow, until the time that

alternate sourcesl come on stream or ds demand shifts downwards to

L¥]
reflect neyw realities,

If 'we relate pProductivity to reserves, we can establish
what i3 lied a4 reserves life index, . The question that could be

asked the is: VWhat reserves life index is a minimum for Canada

for adéquate protection of Canadian requirements, particularly
1 Athabasca tar sands and the Beaufort Sea, a
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since reserves peaked in 19697 (A.minimum reserves life indek
would have provided ﬁ signal to the decision-maker.) With thel__
approval of.Parliament,the National Energy Board moved ﬁo impose
export contfols on oil in 1973. Prior to this date, it waé not
enbowered by Parliament to so act. |
Regarding natural gas, the Naﬁional Energy Board

Act states (since the proclamation ol the Act) that in considering
an applicatioﬁ, the Board shall be guided by the principle that

"the quantity of gas to be exported does not exceed the surplus

'remaining\after due allowance has been made fér reasonably

foreseeable requirements for use }ﬁ Canada, having regard to the
trends in discovery of gas in Canada", This principle 'requires’
the Board to make at least a current and a future surplus
supply—de@and balance calculation for Canadian gas at the time
of each e;port applicaticn in order to prbperly asééss the
application and make its deciéion. | '

Without going into the equation or the calculations in

any detail, we can examine some of the more important factorsl

that need to be considered. These are as follows:

(i) Natural gas reserves were traditionally assigned
to two categories by the Board: available
resefves and future reserves. Requirements
were also divided into those to be met from
current or available reserves and those to be

met from future reserves. The differences (if any)

1 Reserves, supply, and requirements.
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between the respective reserves and estimated
requirements are known as the current surplus
and the future surplus.,

AvailabTe reserves used in calculating the
current surplus”ﬁ%'a pa?ticular time or decision
point, are usually the sum of contractable
reservésl plus remaiﬁing authorized imports.
The Canadian re§u£rement§ to be met from available
reserves were set.at“an amount equal to 25 times
the annual Canédian requirements at the fourth
year level, plus the remaining authorized and
d¥plied for exbort volumes., Iﬁ,the design of
this "prétection factor", it was intended that
incremental Canadian requirements for gas, over

the fourth year level, from the fifth to the

twenty-fifth year, were to be met from future

reserves. (Note: Chart C illustrates the equation

with the difference between actual availability
(LN

and requirements being met out of "future" reserves

from the fifth year on. This Chart also illustrates

-~
|

the shortfall in supply that could occur if .reserve

|
finding rates fail to keep pace with historical

trends necessary to maintain commitments with. the
. =

subsequent implication to-growing domestic require-

1 Established reserves less some fraction of those beyond | )
pconomic reach and those deferred for reasons of conservation.
|

a4

R
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- ments and jto the specified export commitment s

l for the term of £he licence granted by the

:'; Board). A question then arises: Do export

| commitments take prioritﬁ_over domestic require-
A ments {should future trends used as a criteria

!; , for export commitmcnts not hold up in reality)

| or does Canada 'share' its shortfall with the U.S.E?
i | (ii) w?he future gas supply, used in the calculation

of a future surplus iélthe sum of (a) available

i R
\ﬂ; _ reserves, (b) established reserves, and (c) the

e ks

3

J‘ additional reserves.

‘© (iii) Originally, the requirements that were to be met

’f from the future supply were as-follows:

(a) A full 30-year Canadian requirement for
gas;

. & (b) Reserves to provide deliverability for

( | peak-day Canadian requirements in the

thirtieth year;

o~ —

- | ~ (c), The remaining volumes of all authorized

=

expert licences; and

(d) The volumes of the application being

considered.

1 Subject to Section 17 of the N.E.B. Act.

2 Because of supply constraints in the domestic market, the N.E.B,
will have to rule on this guestion in its July 1975 deport (see
Chart 3(g))}.

- This is an estimate of reserves that will become established over
#"The next twenty years" based on historic trends in the increase

—_——
——t

- in Canadian reserves., In the 1960's and in particular, prior to 1971,

| this was estimated as an average of 2.4Tcf/year over the 20-year
period.
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To summarize the National Eﬁergy Board's historical decision
‘critérial (the "standard"), the Board would be prepared to give
favourable consideration to an export application (to the U.S.)
if it found the following:

(1) After allowing for prescribed Canadian require-
ments, previcusly authorized export volumes and the
volumes appiied.for, a positiﬁe‘current surplus
remains; .

(i1) After making provision for 30 years of 'protection
of Canadian requirements, previously authorized
export volumes and volumes.applied for, a positive
future surplu52 remains; and

(iii) The trend in growth of reserves remains in historic

perspective, '
NATURAL GAS DECISION POINTS: Thus far we have identified the
decision criteria involvééﬂgq each decision point for oil and gas.
Having established the basic Eecision criteria, we can now proceed

further with natural gas, particularly in the matter of trend

analysis discussed in the introduction.

It has been shown that at each decision point we have

-essentially two simple models. In the broader context of operations

research, a model delineates or puts a dimension on the data at a

point in time, 'Withopt this delineation, the data may otherwise be
a very meaningless maze of information. Generally, a model should
allow the decision-maker and/or the interested persons to visualize

the dimensions of the issue, inclu@ing the system-wide interactions

1 These decision criteria represent the Board's original standard
in the early 1960's for judging natural gas export applications.

2 For the detailed components of these supply-demand models, refer
to appropriate N.E.B. reports,
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and ramifications of decision alternatives. If used with
probabilities in the context of the decision tree approach,

it should provide impetus to developing a full range of decision
alternatives, and aid in focusing on the resolution of critical
issues.,

Events do not normally occur with certainty. They may
occur under increasing uncertainty the further one moves into the
future of the férecaét. History, however, may tell us something
about the future if reviewed from ghe historical setting. To
minimize this uncertainty, trend analysis is a useful tool for
gauging the future, particularly if it is used between decision ',
pointgfwith a consistent application of the coﬁponents comprising
the model,

Additions to reserves for Alberta were estimated
to average 2.4 chl per year over a 20-year period. It is poséible
to reckon the rate of additions which would be required in order
to replace annual production and maintain.a certain surplus
situatiom. For example, historic criteria requiréd that pro-
vision be made 'for exports to be increased at the rate of 100 qu..
per day in the future from 1973 to 1985 on account of earlier
expoft commitments. To maintain this rate, it would have required
Canadian gross additigns to increase from 3.4 Tef per year in

1973 to some 4.3 Tcf per year in 19852. If the historical growth

1 "See Qilweek, June 21, 1971.

2, Refer to the N.E.B., Report issued in July, 1965, for further
details. In addition, N.E.B. Report issued August, 1970, p.4-41
measured the situation then as follows: "While the growth of
reserves needed to protect Canadian requirements averages 3.6 Tcf
per year over the ten-year period 1970 to 1980 and 4.1 Tcf per
year over the twenty-year period 1970 to 1990, the annual growth
rate needed increases from 2.8 Tcf in 1970 to 5.3 Tecf in 1990."
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rate of 3.4 Tci‘/yr.l was held constant in the forecast of future
surplus from decision year to decision yedn then the decline or
increase in future surplus'would be a gauge of the finding trends
in relation to the projected requirements. From historic data we
know that the natural gas reserves in Western Canada reached a
peak in 1971 (see Chart B, Sheet 4 of 5), after which annual reserve
additions fell short of annual production (1.0 the ratio became
less than 1) and the reserves began to decline. This.means that
the required trends to meet export ‘commitments never did increase
beyond the 3/4 Tef/yr. and, in fact, went into decline?.
_v_/f/TEE";§Z>F growth rates of reserves (i.e. over 3.k Tef/yr.)
needed to protect §anadian requirements and maintain export commit-
ments have not been achieved (see Chart 3(g)). This situation was
instrumental in releasing the previously stable. price levels (up
to 1973), to levels (not yet stable) to generate sufficient invest-
ment to finé alternate supplies in the higher cost frontier areas.
To date, frontier discoveries are not translatapig to ready
supplies and as a result export commitments eétablished under previous
criteria may not allow any growth in Canadian requirements ﬁntil
1982 at the earliest, or until such time as frontier supplies or alter-
nate sources are tapped (see Chart B(gj). (It was the purpose of '”a;
the future surplus calculation®to alert the decision-maker that the
growth rates of reserves would not meet requirements in the period
considered).

The current and future surplus models can now be reviewed in
their historic settings to determine whether they gauged the future

ituation (as we now have it) correctly.

1  This was the traditicnal natural gas growth rate for Canada
shown by the National Energy Board in its Reports.

See Chart 2 for Alberta which accounts for approximately 80%
of the natural gas reserves in Canada.

N
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March 1960 &eportl

In its initial report, the N.,E.B. used a 2l-year protectiocn
period ;evelled off in the fourth:year with a variation for
Alberta., This demand was combined with an existing export require-
ment of 2,1 Tcf and was applied to a formula to protect terminal
peak day demand resulting in 21,0 Tcf being reguired for protection.

Reserves2 were established as 30.3 Tef leaving a surplus

of 9.3 Tef which was sufficient to cover approval for an xport

application of 6.7 .Jcf to the U.S. .

No future surplus calculation was carried.out at this
time as the N.E.B. considered that undiscovered future reserves
would materialize to provide the increased future requirements
throughout the BO—yéarrforecast period.

July 1965 Report

The N.E.B. introduced some additional considerations in
the calculation, however, a current surplus of 4.k Tcf was.-avail-
able after providing for an export approval of L.6 Tcf.

Thq future surplus caléulation was revised ﬁsing a reduced
twenty years of trend gas additions to reserves as compared to

30 years-of requirements in 1960, Terminal peak day protection

o - . 3
was eliminated. This resulted in a future surplus of 19.thcf . ;f://

1 This is a report issued by the N.E.B. )
2 Marketable reserves which are related to engineering, invest-
ment, as well as geological considerations.
3 Reserves available of 41.2 Tef plus trend gas additions of
4,8.0 Tef (i.e. 2.4,X 20) for a total of 89.2 Tef less the

reserves needed to et future requirements and applications

of 69.8 Tcf. o
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August 1966 lepart

Available reserves included reserves contractible within
four years pius remainiﬁg volumes under import licence. All
reserves that were (i)-beyond economic reach and (ii) deferred
were deducted;

The ESAA prgtection formula discussed previously to
protect Canadian regquirements was|initiated.'

The-current surplusl as at December 31, 1965 wag Le9 Tcf

afver allowing for existing export licences of 1044 Tef and an

export application of 0.8 Tcf.

With regard to future surplus, the N.E.B. contifued the
practice.of comparing sﬁpply with 20 years of trend growth with
a 30-year requiremenf period, The reserves that were beyond
economic reach and deferred were considered as becoming available

during the 30-year period. The future surplus as at December 31,

1965, was calculated to be 13.8 Tef,

March 1967 Report

This report disposed of an application by Westcoast
Transmission Co. Current and future surplus was determined in

this report, however, a separate surplus calculation was computed

for the Westcoast2 supply area.

May 1967 Report

The same numbers as the March 1967 report were used.

1 Tgf at 1000 Btu/cf.

2. Ni.E. British Columbia and a portion of the Yukon and N.W.
Alberta.
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August 1970 Report

The current surplus was determined in basically the same
manner as was used in the 1967 report with two exceptions:
(i) * of the "beyond economic reach" reserves (6r
1.8 Tcf) were considered as being available; and
(i1) "Proc0951ng shrinkage" appeared in this report
#der to reflect the shrlnkage to the gas streams
at the Empress and Cochrane, Alberta plants.
Accordeg to the N.E.B., the current surplus calculation
would have gone 1-to a deficiency of 2.5 Tef if the entire

8.9 Tcf requested was approved for export. Accordingly, the

 N.E.B. approved for export 6.3 Tcf, leaving a slight current

surplus of 145 Bef. Of the five applicants, only Westcoast

Transmission received approval for the entire amount of 3.3 Tef

_for which it héd applied . A new buyer in the canadian supply

market Gonsolldated Natural Gas Limited, received no approval.
A future surplus vas not’ determlned after the effect of
this export approval and was instead replaced by a table showing
the future relationship between requirements and supply which,in
effect, vas a repetition of the current surplﬁs calculétion for
gwenty years into the future. While it is cumbersome, it is
possible to undertake a surplus calculation for 1970 consistent
with those previously carried out. However, the following 1is
a simpler approach. |
I The criteria used in the 1970 decision year for approval
of reserves for export purposes appears to have deviated from

eriteria’ previously used. This statement is substantiated by

‘ ‘ .. /60
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the following observations

(1)

(ii)

———

Earlier, it. was chcrmlned that historical trcnds in
Lhe future gurplus would indicate whether the hlatorlcal

-~

reserves growth was ma%ntalnlng the status quo. “In the
July 1965 .teport, the future surplus‘was 19.4 Tcf,

In the Auéust 1966 Report;”the future surplus decreased
to 13.8 Tcf (with total eéxport comﬁitments remaining

at 12.2 Tef). Iﬁ.Aﬁgustll970,"expoft commitménts rosefgu‘
to 1843 Tef. Tﬁe rapiﬂly‘decreasing trend in future

surpiﬁs (L years since the last repo?t) su&gcsts a

po$1t1ve balance ‘did not exist 1n 1970 before the

: approval of addltlonal exports (also see Chart 2).

However, the Strachan-.ticinus gas discoveries in 1967- 69j;

slowed the downward trend (see Chart 2) and may have

"provided some optimism. quever, the combination of

*

decreasing trends and the new exportlcommitments‘based
on higher rates of_wiphdrawal‘(éée gii?)»§uggests that

a deficit existed in future éurﬁlus in 1970. (Later
observations substantiate this conclusion as it 1is
shown that export commitments cannob be met and may have
to be rolled béck (see Charts 3(g) and 7 to 1969 and
pfev;ous levels). ) )

The supply-—demand chart‘?or natural gas in Canada (Set 1,
Sheet 2 of 5) sﬁows that net production rose rather
sharply after 1.967 and continued at this rate in August
1970. As the annual addiéions to reserves on the average

did not increase beyond the 3.4 Tcf/yr. between 1966

and 1970, this rapid increase in net production could

ee s /6L
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only have been madé possible by increasingrthe
reservoir withdrawal rates; to meet the increasing
U.S. natural gas requifements from 1967,

(iii) In effect, the August 1970 report states that "it is
apparent that the historical rate of 3.5 Tcf per year .
will not be sufficient to permit the Board to approve
all the current export licence applications for the full
quantities and time periods requested and provide - ade-

quate protection for the future requireme§§s of Canada,"

November 1971 Report L.

The current surplus approach was re-organized but contained no
basic changes from the August 1970 Report. The N.E.B. reported a
current deficit of 1.1 Tef as at June 30, 1971. Because of this,
future surplus tables were ndt presented.

January 197L ieport

The N.E.B. showed the current surplus to be 0.2 Tef before a
requested ethane export requirement of 0.5 Tcf which was approved
(but as yet not implemented), resulting in a deficiency of 0.3 Tcf.
demaining authorized exporﬁ gales were 15,0 Tcf. Betweeh November

1971 and January 1974, gas reserves were in decline (seeAChart‘B,

Sheet 4 of 5), however, there was some upward re-evaluation in {Alberta)

reserves in 1973 as shown and explained on Ghart 2,
The future surplus table was again not presented.
The rational model seems to have broken down in the decisions

1eéding up to the August 1970 Reportz. In line with our discussions

T2 ee later in paper.

kog example, from a slow speed grd&uctlon Eattern of 1:10, 0003 g
5 towards a medium sge uction pattern of 1:7 300 by 18969,

T 1s wou d be consistent wit an 1ntermedlate 1nvestm§nt ec151on

under th constralnts of falling reserve additions an declining

dollar, %earnlng curveﬁ 1n Charts 1 apnd 2 inforce this
oint. More about this in the investment chapter?

3 1 million c¢f/d production per 10 billion cf of reserves.
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pri&i to the presentation of the (rational) data, the article by .
“ , .

Eric Kierans in the March 1974 issue of the Canadian Féfum'entitlea,
"The Energy Crisis: The Day the Cabinet was Misled", is useful in
explaining the apparent departure in the August 1970 Hdeport from
past decision-making criteria. In this article, Kierans revievs
the current surplus criteria presented and then states:i\"The C.P.A.,
etc,, stated categorically (to the Cabinet through the N.E.B.) that
Canada had potential reserves amounting to 725 chl. In the |
VWestern Sedimentary Basin including the Mackenzie Delta, gas
reserves were estimated (by the C,P.A,) at 270 Tcf and oil reserves
at h§ billion barrels.”" (See Map 3 and Table TIT for comparative
(Geoipgical Survey initial and JLJ? current) estimates of actual
{and %ossible) reserves located to 1975 in the "Best Bet" areas.
Chart% 1l and 2 yield some evidence as to the nature of the learning
curve;(for reserve additions by year of discover&) for Canadian
hydro#arbon areas), Of course, final ultimate reserves for frontier
areas;will be somewhere between those of Table III and those of
Map u;ét an indeterminate period in time and with an infinite
amoun£ of investment dollars,

| It would seem then that the "unlimited resources" concept
that was introduced earlier in the paper became a significant and
perhaps overriding factor in the 1970 decision process instead of

the historic3 criteria, However, it would seem that at the

1 The August 1970 report issued by the N.E.B. reported established
reserves of 57.4 Tcf while the January 1974 report issued by
the N.E.B. reported established reserves of 64.2 Tcf. (This is
a relatively small increase for such a length of time). ’

2 JLJ Exploration Consultants Ltd.

3 Current surplus, future surplus, and trends.
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T |
earli?g(;;cision points, the "unlimited resources" concept was

a factor when taken in relation to the forecasting of future

trends, particularly the increasing trends necessary to meet.

domestic réqﬁirements and export obligationé in the future. ..

A -

Cost—Benefit -Analysis.

. Prior to 1972,. prices in North Ameriéa‘were relatively
‘stable, gEn@b 1972 énd‘particularly since theJArab qil embargo, A
price levels have risen rapidly iﬁ North America. An examination '
of the price. indices (Chart 5),° and the commodlty prlce" (Set 1,
Sheets 1 and 2) for Canada and the U,S., shows that these have been

and still are qulte similar.
3 If we take into account the considerable trade, the close
geographié prdximﬁty and the similar life styles betWeeg Canada

and the U.S., it would seem‘that decision-making in Canada would

be co;ducted’aloﬂg lines that would not alter the price level
relationships and the dollar exchange between these countries
significantly. Thié, in fact, appears to be the case, Eventually,
if Confederation holds, the federal-provincial felations reflect
this economic‘reality; This réality should not preclude innqvative\

action on the part of decision-makers, however.

Ontario is. theé Most industrialized province in C&nada and

has the highest share of the, Canadian GNP, but it is rather
£ : .

14

s : ' .
dependent§on U.S. branch plant operations (with their lower

economies lof scale) in Canada and on the auto pact.

~
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The State of Michigan is in close geographic proximity
to Ontario, and has similar though larger scale industrial
installations including the automobile industry, largely based
in Detroit. '

Ontario, therefore, has to be price competitive with
lichigan as well as the entire U.S5. HMidwest region bordering on
the Great Lakes unless a protective tariff wall is instituted by
the central government. ,

The gas transmission pipeiine networks feeding both'éf
these areas is shown in Map 6, The supply sources are approxi-
mately equi-distant from each of these industrial areas and in
fact, the supplies from Western Canada interface with those from
U.S. sources in the U.S. Midwest.

| In its August 1972 report issued after an inquiry into
the field priciﬁg of gas in Alberta and held at the request of
the Provincial Government, the Alberta Energy Resources Conservation
Board found that the then current average field price for gas in
Alberta o£'l6 cents per Mcf "was at least 10 cents per Mcf less

than field value" (particularly because of the supply shortfall

in U.8. Midwest and California discussed earlier in the report).

It will be recalled that the Province of Alberta announced
new royalty taxation measures effective January 1, 1973 in order
to increase its revenues by $70 million in11973. This was half-way
between $50 and $90 million whichnthe Alberta Government had
earlier indicated as the range of“its goal for the o0il producing
industry's additional contribution~to the ﬁrovincial treasury (in |

lieu of any sales tax).
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At this juncture, it is useful to compare the gas prices to
the industrial, commercial, and residential sectors in the Detroit
market area and the Southﬁeste%n Ontario market area about the time

of the 1972 Alberta hearing into the field pricing of gas, in order

‘.to detemminé the relative advantage of the market sectors they served.

 The comparative data at the Yime was as follows:

- Detroit Area . Southwestern
Average Prices * Ontario Area
- g/Mef -+ Average Prices
. g/Mcf
Industrial 54446 55.3
Commercial 80.78 - 949
Residential 93.31 114.0

For these two “ompetitive market areas then, jﬁét before the
Alberta hearing, the industrial rates were competitive while the
commercial and residential rates were consideraﬁly higher in Canada.
ths confirms the earlier- observation thét there was little room for
price movement in 1971-72 while the opportunity for higher natural
gas prices did exist in U.S. markets. By 1972, however, Canada had .
no further gas for eXport53 according to N.E.B. decision criteria.

The Arab oil boycott of 1973 was most instrumental in freeing
the price loggerhead in North America. While the Alberta Board's
August 1972 report recommended a tHenﬁéignificant increase in price

(most probably based on the U.S. supply situationh), the subseduent

‘price adjustments in Canada and the U.S. have remained guite similar

on the average (refer to the price data shown in the Charts of Set 1).

Eollowing the November 1971,/ N.E.B. decision (not to allow

further natural gas exports), federal and provincial actions and

1 Prices are according to Energy News, October 25, 1971, for the
Detroit franchise area Served by Michigan Consolidated Gas.

2 Prices were determined from data submitted by Union Gas Co. to
the Alberta Energy Resourcgﬁ Conservation Board 1972 hearing- for
their Southwestern Ontario franchise area. .

3 According to the decision taken by the N.E.B. in its Nov. 1971 report.

L, XRefer also to the Stanford Research Institute Rteport prepared for
the C.P.A, and I.P.A.C. in 1972, 66
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counter-actions followed in regard:to ovnership claims, royalties
and taxation, and competing provin#ial aspirations at industriali-

zation. Asryﬁggé are too numerouskto relate, the review of the

b

(Canadian). Constitution was undertakien to relate the ways, in broader
! -

terms in which the gamél can be pla§ed.. | ‘

To realize the $70 ﬁillion révenue goal for 1973, the Alberta
Government c@anged fts oil royalty %chedulelffom a sliding scale
of 8 to 16 2/3% to a rate of 5 to 2%%; Prodﬁcers with freehold
leases (0% of Alberta‘slproductianﬂ had to pay a reserves tax.
(Subsequent, increases in the royaltﬁ‘schedulerarc reflected'in
Chart D, Sheet 1). h

Cil prices were rising in 1972 so the néw royalty
schedule was able to provide additional revenues to the Alberta
Tregsury. ;bn the otheflhand,_averége gas prices were quite
low at 16¢/Mcf and wi;h only small annual changes in price,
increasing natural gas royalties without a majorkincrease in price
was ﬁot feasible at the time. It was already shown how the F.P.C.
control over gas prices at the;wellhead,under the authority of the
Natural Gas Acﬁ,was reflected, in the prices at thé basing points
(i.e. Chicago, Seattle and Sih Francisco,'etc.). In addition, the
F.P.C. had control over imporfs aﬁd, therefore, inﬁifectly controlled
the wellhead pfices’in vlestern Canada. 'The’prgducérs were forced

to sell at border prices aéceptéble to the F.P,C. if they wished
to sell at all®. |

iy
N

1 The game (except for the means) is not unlike the struggle
Between 0.P.E.C. and the industrialized world which basically
vas caused by the rapid inflation (i,e. the monetary crisis)
in the Western world, .the stronger supply position of the
0.P.E.C. bloc, and the development aspirations of the producers,

2 " There are examples of F.P,C, intervention in export prices. On
the other hand there is no evidence to show how the F.P.C. may
have acted if Canada /did not wish to sell.
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Before changing’thé‘royalty schedule1 on natural gas;
Alberta first had to increase its wellhead prices which the Alberta
Board recommended in its.August }972 Report on Field Pricing

of Natural Gas in Alberta. . . -

Effective January 1, 1974, royalties payable on natural gas

and residue gas were increased according to prescribed formulae.
To illustrate the magnitude of the royalties generated under
the IUrleae, the following table gives the current royalty
‘payable for various wellhead prices in percentage terms.
(Albertai? stated goal is an average wellhead price of 72

-

cents pek Mcf by 1975-76).
wel%g?&%f§rice 0ld Gas .'lé‘ New Gas
v 26 or less - ..22.0% - 22.0% X
27 . 22,1% 22.1%
29 - S 22 .5% ‘ 22.3%
31 33.1% .. 22 .65
33 24.0% | 23,0%.
) 35 T 25.% 23.5%
50 - 26.3% | 24.0%
80 - 38.2% 29.1% ’
100 ' ' yloogx ' 30.9%

% Prior to January 1, 1975, this rate was L5.4% but was reduced
to offset the impact of the federal budget on the oil and gas
industry. ‘

ce./68




o ——

Albert
Albert

Market

Sales
other

B.C.

Saskat
Manite
Ontari
Quebec

Total
{Distr

- 68 - S Y

‘It can be said that increasihg prices and royaities benefit
the producing provincel at least in tqg shott-run., On t longer
run, it depends on how the -increased revenue that is taken out
of the economy is utilized or invested. Will it be eventually
invested in the development-of alternate energy supplies? Or will
it be diverted to provincial industrializationz? The latter may
do iittle to ensure adequate supplies in the future to satisfy
existing industrial capacity. ,

The change in Alberta's oil taxation to yield $70 million
in 1973 was accomplished at the time of rising prices. If we
assume the producer take was not réduced (i.e. prices were péssed
on to the consumer to pay for the increased royalty, then fhe
following table would be representative of the disposition.

Refer to Map 2 for volumes). |

Percent of

Millions 3 Total , Distribution by
of Barrels Production  Markets of $70mm

a Production 522 © 100 70
a Consumption - 58 i 11 - 7&Q\
able Surplus _ L6L 89 : 62.3 1\,
to
Provinces

31 6 L2
chewan 18 -3 2.1
ba ' 8 2 1ok
o} 122 23 16.1

3 1 0.7
Total 182 S 315 2Le5
Sales to U.S. 282 f‘ .54 37.8
icts I, II, III, 3

IV & V).

1 Particularly when its own energy use is low in comparison
to its exports.

2 The diversion of some energy supplies follows also.
Industrialization may also duplicate services already
available in other provinces. _

3 Estimated from Oilweek, November 5, 1973.
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The tabulation shows that Alberta achieved at' least a
net gain of $62.3 million depending on fiﬁal prices. This would
be borne by the consumers in the "other provinces'" in the amount
of $24.5 million and by the U.S. consumers in the amount of
$37.8 million (assuming that the return to the refiner stays the
same as before the increase in royalty). .

The other producing provinces followeJ/Alberta's lead with
innovative plaﬁs of their ownl. As B.C: and Saskatchewan are
producers, their added royalties‘bn produgpioﬁ\offset some of
this added cost on Alberta oil., These oéher producing provincés'
produced 114 million barrels in 1973 which translaﬁeé into an
added take of at least $17 million from the consumer.

The Prairie provinces claimed some discrimination against

them in the past in Justifying their actions, particularly with

- regard to transportation costs and the decreasing purchasing

power of the dollar, withlwhich they had to buy industrial goods
produced in the U,S5. or in the industrialized2 provinces, These
are difficult claims to evaluate. .Certainly with regard to the
shrinking dollars (inflation) over some years, they have a ‘
point particularly if they did not get their share of the inflated
dollars in the past. Unfortunately, the increasing oil and gas
prices have helped to shrink the dollar still further.
In addition to the net gain to\ﬁ%berta and the other

producers from increased oil royalties and prices, there is also

1 The Government of B.C. also formed the B.C. Petroleum Corp.
which purchases gas from the producer and then re-sells at
-the higher .border price to U.S. customers and at some lower
price to the B.C. consumer.

2 Ontario and Quebec,

ees/70
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the immediate net gain from the increasing gas prices (and
increased royalties), as well as a longer term gain from the form-

ation of_provinci@l-hafkéting' agencies such as the B.C. Petroleum

" COrp; ahd Paﬂ—Alberta Gas Ltd. The B.G. agency was wholly owned

by the Province while Pan-Alberta is a subsidiary of Alberta Gas
Trunk'Line, whose shares are traded on the open market, though
not without influence by the Provincial Government (provided-for in
the iﬂcorporation). | N |

The'comparative re&enue split between the federal government,
brovincial government and the producéf on a barrel of Alberta
crude oil ié shown in Chart D, Sheet 2 of 3, If the 1975 schedule
for the revenue split on a crude oil price of $6.50 is applied
to the 1973 provincial production of 522 million barrels, the
federal tax share was $850.86 miliion, the provincial tax share .
was $1920.96 million, and the producer share was $1665.8 millién
for a total of $4,437 million. In addition, the federal and

provincial governments split the tax on U.S. exports of 282 million

'\, barrels or about $700 million each. Most of the federal take of

approximately $1550 million on Alberta oil is used to 'subsidize'l

the crude oil imports into the area east of the National 0il Policy

Ottawa Valley Line which is supplied by 0.P.E.C. priced imports,
In regard to natural gas, the process is quite similar to

that for oil. In its August 1972 Report on Field Pricing of Gas

1 To maintain the same ($6.50) pfice per barrel east and west
of the Ottawa Valley Line. :
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in Alberta, the Alberta Board published a cost-benefit table
reflecting the net gain to Alberta in 1975 of an increase of
10¢ /Mcf (from 16¢/Mcf) in the field pricel of gas. The analysis
indicated that in 1975, total revenue benefits to Alberta will
be $224 million as compared to total costs of $20 million, resulting
in a very conservative net benefit of some $200 million. As an
increasing proportion of the gas preduced is consumed in Alberta
and as the discovery-rétes decline, the Alberta Board estimated
the net benefit will shrink to $86 million by 1985.

Considering the supply and disposition of natural gas for
Canada for 1972 (see Map 1) and applying the lO¢/Mcf[§n€fease
at the wellhead to all gas production in Canada, the following
table is calculated to reflect the disposition of.net revenues (to
producing provinces) and net expenditures (by the consuming

provinces and the U.S.) on the natural gas trade:

s

o,
¥

1 The average field wellhead price reached 26¢/Mcf by the end
of 1974 {see Set 1, Sheet 2 of 5).
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Gross Net Revenues . % Yield
SRS T mpelen b ety
($ million) “{$ million)
Production -
B.C. 378 37.8 $ 26.0
Alca. 1,854 185.4 158.5
Sask. 51, 5ok —
Ont. 12 1.2 —— '
Total 2,298 229.8 18L.5
Less Pipeline N |
Fuel and Losses 159 15.9 15.9
Net 2,139 213.9: si68.6 100
"Sales )
. B.C. 118 11.8 ——
Alta. 269 26.9 _—
Sask. 88 8.8 ($3.4) 2%
Man., 66 6.0 ($6.0) 3.60%
Ont. 537 53.7 ($52.5) 31.15%
Que. 58 5.8 (5.8) 3k
Exports Total 1,009 100.9 (100.9) 59.8%
Total 2,139 213.9 ($168.6) 1004

The primary beneficiaries of the revenues are Alberta and

British Columbia while

which together account

go to Alberta and B.C.

On December 31,

for all gas exports to

the .U.S.

1974, the.border price was set

1 By Order-in-Council

National Energy Board Report. -

T

1

Because of the nature

based on recommendations in the

the largest "payers" are Ontario and the U.S.

for 90.9% of the natural gas revenues that

at $1.00/Mcf

of the

July, 1974
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natural gas contracts between the transmission companies and the
producers, the entire value of the U.S. exports, with the exception
of the provincial royalties, went to the producer companies and/or

the provincial marketing boardsl £g£;$istribution. The federal

government would eventually rece{ve 'their share' through the tax-

ation of the producing companies-and the marketing boards.

Because of the budgetary implications for the federal and
previncial governments[and the producer, closer consultétioﬁ be~
tween federal and pro@incial governments and fegular federal-pro-
vincial Mipisterial Conferences on energy and the economy are likely.
These will be increasingly important as Canada becomes 2 net importer
instead of a net exporter of energy. As this occurs, doﬁestic
energy édmmddity prices will likely move to meet 0.P.E.C. price
levels unless lower cost alternative52 such as'coal3 are developed
rapidly. Frontier oil and gas supplies are unlikely to reduce
prices below 0.P.E.C. levels ‘unless there is.a{Severe econoﬁic ré—

cession in the West. As Canada becomes 2 net importer, its demand

for oil will adjust according to what' Canada can affond (see Chart G
for the various (cost of import) scenarios for canada and\the U.S.).

Meanwhile, the producing provinces, particularly Alperta,

\
have a rather tremendous leverage in boosting their purchasing

powerh.‘ It seems that for the present the large increases in oil

and gas prices have more than offset any effect on them by rising in-

1 B.C. Petybleum Corporation and, in part, Pan-Alberta Gas Ltd.
5 Without/lower cost alternatives it is likely that natural gas
prices ill move towards parity value with oil {(that is, the same
_prico-on a heat content (Btu)-burning efficiency basis).
3 Because of taxation, inflation and supply-demand considerations,
‘coal (or coal gasification) may not remain long as a lower cost
" alternative, however, it is a Yiable and certain option (see
Set 1 Charts, Sheet 5 of 5}).
L, At the price of considerable inflation at home.
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flation as a result of their price action. Ve have shown how the

potentially disrupting influences on the industrialized provinces.

‘Unemployment remains the lowest on the Prairie Provinces while it

rises as we move eastward. '

It is interesting to note that gross revenues of the oil and
gﬁs industry in Western Canada surpassé&’eipenditures since 1965
(coincident with the acceleration of exports to the U,S5.), and by
a considerable margin since 1972 (prior to and since the Arab oil
embargo). Income taxes and interest béyments may. account for ‘some
of this difference while dividends and the diversion of revenues
into fore;gn investment opportunities (i.e. the North Séa) may
account for the rest., On the whole, qﬁmulative industry grosé
revenues and net cash expenditures are roughly in balance in‘thé
period 1947-73 ($21,321.8 million versus $21,479.9 (incl. interest))ll
Indusﬁr&, of course, tovns' reserves in the ground for which they .
will receive their share of the revenues from future production.
Historically, industry investeg about 55% of its revenue in 1971
and 50% in 1972°, |

/

1 See the Canadian Petroleum Association 1973 Statistical Year
Book, pp. 64 and 69.° . : .

2 According to "Juture Financial Kequirements of the Canadian
0il and 3as Ipdustry", a paper prepared by Aquitaine Company
of Canada Ltd., May 2 - 3, 1972, p. 2l. :
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]‘ R THE TNVESTMENT DECISION

‘ The output and energy use per capita for some selected nations

in 1971 was as follows:

‘ : Energy Consnmption Gross Domestic

) Per Capita Product

! {(in KG of Coal Per Capita

l: Nation Equivalent) , (in U.S.3)
_ United States : 11,000 | ' 5,050
]5 Canada 9,300 l,300
‘ Belgium-Luxembourg : ~6,100 3,000
Sweden Dy 1950 ‘ - 4,500
l United Klngdom . 5,500 : : 2,450
, Japan - 3,200 _ 2,200

: y‘ ~ In 1971, the total Btu demand of energy fuels in Canada was

approximately 5.5 quadrllllon (1015) .Btu's (see Chart 7). To achieve
'EMR's low growth energy i‘orecastl 1n 1990 (based on 29 m11110n2 people~\\j
1[ by the year 2000 and hlstorlc energy consumptlon)f Canada would _
i require -a total Btu supply of energy fuels‘ln the orderuof ll quad—.
l% ‘rillion (1015) Btu in that year. Th1§ is tW1ca: the 1971 energy TfTID .

-

\ requirement (much of whlch w1ll have-torbe replaced). e "fﬂ‘ Lo
'1: A

L . Because the supply avallablllty f¥om. some tradltlenal SOurces e

P

— e,

1i”‘.rof 0il and gas will have declined by 1990 (see Chart 7), new 7

! " sources of non—renewable supply Wlll be required to replace presént

.% j?_.:nproduC1b111ty plus suff1c1ent new supplles to provide for hlstorlcal

! xllx,growth requirements, Thls would appear to be a rather dlfflcult task,
Using data presented in E.M, R.'s vAn Energy Policy for Canada -

E " 'Phase I;'1973, it can be estlmated that a new capital 1nvestment 1n_

energy of apprOX1mately $50 billion for the: perlod 1971 to 1980 in

RN
| pa— -
f

-1 E.M.Re, An Energy Policy for Canada, Phase I, 1973. -
2 . Recent pronouncements in the news media -from government sources
suggest 27 million people by the year 2000 (more on thlu in the LI
last chapter entitled, "In closing"). o
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1974 dollars is required. In an earlier discussion in respect

to the Wholesale Price Indices (Chart 5), it wa/‘s suggested that

the general price levels may double by the early 1980's. (This

.would explain the recent revisions in Athabasca Tar Sands investe:

ment requirements ). If vie extrapolate the-l9711- 1980 new capltal
requirement {in 1974 dollars) oﬁ»$§0 billion-on the assumption

of a constant relatlonshlp between cost and productlon capacity,

a total new capltal requirement of $100 billion (1n 1974 $) for the

period l97l‘to 1990 may be required to achieve an additional 6

quadrillion (1015) Btu per year in 1990 (over and above 1971 consump—

tion levels). As existing producibility decllnes ;p oil and gas,
addltlonalﬁkunds will be required to replace pre—%Q?l supply capacity.
From historic evidence (see Tables IV and V)\yhe assumption
of a constant relationship between cost and capacity would appear
to be valid in fegard to o0il and gas reserve results.,
Will the money necessary for thls huge investment requirement
be avallabler> ‘In certain circumstances, if supplies do not come
on stream as they are required, the total cost of petroleum import%
could reach $40 billion {in 1974 dollars) by 1989 (see Chart 6},
This is an extreme case and it is doubtful Canada would have the
necessary means, unless 0.P.E.C, money is fecycled in equivalent
amounts in energy investment in Canada.
Will the huge amounts of monies being taken by the provincial
and federal governments and industry be available for investment

in the necessary energy projects and in the time span required? 'Ig

was shown what the various shares of’revenues from the non-renewable

~ hydrocarbon production are, Will industry and governments.neéyq&é this

-l'wSee next.

~

2 Refer also to public statemento by the Mlnlster of Fnergy, Mlncs a .

--and . tesources, the Hon. Donald Macdonald.
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_Tevenue back into eneréy investment? Or will governments divert
these revenues 1nto soc1al and industrialization plans of their
" ovm and leave it to the general market to locate the funds for
energy investment? The hydrocarbon produC1ng 1ndustry may wish
to transfer t elr revenues 1nt6 more promising areas of 1nvestment
opportunity, 1nclud1ng foreign 1nvestment 'bets
s Hlstorlcally, 1t can be Zhown‘that a certain percent price
-increase at the wellhead in Western Canada resulted in a greater

percent increase in investment (see Chart‘E(a), Step 1) and a sig-

N nificant 1ncrease in reserves based on the historic royalty and

c ¢

taxatlon structure. -This seems.to be no longer true in Alberta (see

Chart E) as a rapldlxgencreasigk price is finding feWer new.reserves,
/The new royalty"and taxation structure is taking cver. 1ncrea51ng
_amounts Cln dncreasing percentage,rates) out of the production

revenues generated by industry.

Whlle 1t is recognlzed that the governments may wish to

kY . '
decrease foreign participatién in CanadlanJenergy development, thlS
should not preclude plac1ng tbe -same 1nvestment funds into domestic

companles (Grown or prlvate) Tor the same purposes. -

&

. 3 Alberta .S energy requlrements presently are apprﬁilmately
.ten percent of its productlon.- It has a con51derable energy surplus
for its us .. Does it then have an 1ncent1ve to encourage development

‘of alternate energy supplles for use . elsewhere or is its incentive

N greatest in encouraglng industrializatipn hthh cantrlbutes A larger

'value addedﬂ in the prOV1nce° It seems the latter ‘repres eq;s its

greatest{opportunlty value. . .

@ /78
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The historic development of oil and gaé in Alberta will now
be examined. To make the task of llluetratang the points easier,
several charts have been prepared. The appllcable charts are
Charts 1, 2, 3, 3(g), and E. Charts 1 and 2 1nd1cate the cumnlative
discoveriesnto date. The bar charts on these repreoent the initial

‘reservee oy year of discovery. On each bar chart is superimposed
wnat is described as a 'learning curve'. It was hot fltted
mathematlcally but it is a close (eye ball) estlmate._ This learning
curve - serves LWoO purposes. (i) it gives us a 'feel' for the
‘geological and reservoir characteristics of the Alberta eedlments
and its Current.potentlal, and (ii) it shows that the hydrocarbon- -
finding knowledge of the Alberta sediments reached_a\peak (of -'

- knowledge) in the late 1950's and have decyeased sinee then (for both

0il and gas). As finding rates in conventlonal oil and EAS WETE

declining durlng the 1960'3, industry vas 1ncrea51ng 1ts designs

. (fnom a small base) on the development of the Athabasca Tar

Sands. Tvio factors nay have discouraged this momentum 1n the late -

1960's.. The flrst ‘was the provlnc1al government's plan whereby Tar

" Sands productlon was not to exceed a small percentage of total

- crude oil productlon, and the second vas the huge. Prudhoe Bay crude
0il discovery in Alaska.  The latter turned the produc1ng 1ndustry s
attention northward even if the dlscovegy was on U,S.' ternltory.

A constralnt on the eventual 1nvestment dec151on is'ithe

'ultlmate recoverable reserves forecast {(Chart E 1llustrates,the
situation for Alberta and the jnformation on £his Ehart is éelf—
explanatory) The ultimate reserve depends "to a great deal bn what

‘\

1 This had the resulting effect of limiting deVelopment to one
}/ﬁlplant (the Sun 0il Development).

L
'
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criteria %s~used to determine it;’ There are several methods and
it is not the purpose to go into a discussion of t@ese except for '
the purpose of making a point, - (A mathematical relatioeship is
included (Chart E(a) Step.2) for this purpose in addition to thé
visual aids). The .mathematical equation for cumulative reserves
(Y) shows that the ultimate reserves are reached (cumulative _
reserves become constent) as investment becomes infinitely large;

‘ This relationship suggests that at some time, historicai
growth rates in a given geologicalxarea start laggihg behind his-
torical demand growth rates, even if 'very high levels of risk
(investment) dollars should be available. These risk dollars

then seek out other areas for more-lucrative returns, for example,
in newer forms of energy like nuclear fuel where the upward cycle
is Just beginning and supplies can be. expected to at least doube
qvery ten years or in yet unexplored but potentially lucrative
hydrocarbon areas. Th;s process has in fact been occurring since
the late 1960's, _

It can be seen (Chart E) that the‘increasingly rapid natural
g2s price increases at the wellhead, while resultiﬂg_ym some new
reserves in Alberta, are not causing a reversal in historic trends
when a small price movement (or even a decrease) in price resulted
in significant additions to cumulative reserves. This is not to

eay that at some point along the ﬁrice trend (towards a price target

.of $2,00 which represents Arctic gas g? Alberta), a huge investment

boqh in energy development will not ofcur in Alberta, Trends sugges1

otherw1se, thus, the ‘opportunities for "1ndependent" oil companles

e e o T et e o syt e e T e st --(,,/,- A I T T
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are probably greater™ in the U.S. unless they arc given a propor-
tionately larger 1ncent1ve\1n Alberta than in the .U.S

The problem with u51ng ultlmate reserves as a c¢riterion in
decision-making is that it rQhulres an infinite amount of capital
with decreasing returns to attaan or approach them. Sometlmigf
before thls occurs, the gerlieral market will allocate the funds
into more lucrative areas. It can be concluded that there will
'always' be some oil and gas left ;n the ground in a mature area

but they would become .80 capital 1nten51ve that it would be

very costly to get them out (i.e. perhaps run out of demand

‘\for them; that is, they would prlce themselves out of the market)

The eventual prlce tdrget for natural gas from the Arctlc,
unless cheaper supply sources are e1p101ted, is $2.50/Mcf which is
roughly equlvalent to $14.25/bbl. of oil (see Chart E). For oil,
the largest knovm supply source capable of saﬁ%sfylng the market

~demand is the (Athabasca) tar sands., In 197k dollars, the cost
of the Synecrude plant was’ $l bllllon. Inflatlon has doubled this -
estimate, -and recently 1t was heard where 'aﬁong the‘major con-

cessions granted Syncrude by the federal government, perm1551on vias

glven for it to sell production at EXIStlng world prices. At an

investment of $2 billion,. Syncrude needs $8.00/bbl.? to break even '

in 1983, before taxes. 'Adding royalties and taxes thus translates

into a market price of $1h. 50/bbl. -by. 1983. The Department of
“Finance> has calculated that the price w1ll be $14, OO/bbl. by 1982

1 Ewidence in the 1970's has shown this to be true’ as some
“independents" have shifted their priorities to the U.S.

3 Same as footnote 2 2bove.
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when Sﬁncrude will be producing about 100,000 b/d, $1i4.50 by 1983,
$15.00/bbl. in 1984 by which time Syncrude should have reached
its rated capacity of 125,000 b/dY, and $15.55 per bbl. by 1985,
We now have an idea of prices in future years (the;e are
éomparable to estimates made viith the help of Chart 5) and an idea
‘of the rate at which the tar sands plants are being constructed.
If this reality is compared with the number of tar sands plants
required in a particular year to meet hisﬁoric and various other

demand requirements (see Chart 3a), it is difficult to envisage

‘the construction of tar sands plants beyond the number suggested

in Charts 3b and 7 to 9 if at that.’ Certainly some of the pro-
Jections in Chart 3a may be beyond reach unless the tar sands
development program is accelerated with the help of huge provincial
and Middle Fast (i.e. O.P.E.C.) funds or a technological break-
through occurs.which will} simplify the tar sands ektfagylon process

and reduce the unit costs accordingly. \\;//' /

T m—

\

1 Refer to Chart 7 for a "measure" of the portioﬁ of total
. Canadian deman&uihls supply "block" represents.,

(
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THE NEXT SIXTEEN YEAAS

Historic data varies slightly from source to source. For
this study, a small change will not affect the observations or
the conclusions, Basically, except for possible variations due to
tonversion factors used, and for some differences in consumptibn
records from one data sopfce to 3ndther, the historical record
(shown on Chart & for‘the U.S.uﬁhd Charts 7 to 9 for Canada) is
quite accpraté and meets the intended purposes of this study.
CHAAT 4: This paper is designed pfimgrily to focus on the Canadian
energy game, However, it is helpful to show the Btu production
and total demand of energy fuels for the U.S. (Chért L) for comp-
arative purposes, The historic data is a matter gf statistical
record. As for the supply estimates for the years 1974 to 1985,
these have been given somewhat less attention than for the similar
Canadian charts. However, the forecasts should not detract froﬁ the
main thrust of the arguments, We are in a period of considerable
supply uncertaintf when historical performance is no longer a valid

basis for forecasting. Some personal judgments formulated from

'~ various readings have been applied to the construction of the fore-

\
casts but in the main, published estimates} were utilized.
Because of changing circumstances and trends, most of which
are documented, the use of éﬁpply "blocks" tempered against various2

realities is more useful than the historical growth projections.

" In other wq;dsL domestic supply presents, for the foreseeable

'Y In the Journal of Petroleum Technology, May, 197.i.
2 Financial, economic, technical, and physical realities.
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future,. a physical constraint on demand. Eventually, changing
patterns in trade and national financial capability resulting from
the recessions in the Western World, may reduce demand to meet avail-
able supply.

It was shown where, beéause of the nature of geological -
oil and gas bearing horizons as they reach exploitation maturity,
Canada could be faced at some time with committing so much capital to
find reserves, extract, and distrihpté them (in the mature areas)
in addition to the funds required for new areas, that the govern-
ment could not sustain growth in othef'sectors of the economy.

In the process, we would move into a general recession.

If we examine Chart 5, we see that there have been rapid
periods of inflation before (i.e. 1945 - 19&8)~followed by long
periods of price stability. As the price level moves to a new
level, many new supply sources become economical. These new sources
are then located and ‘developed in the new price level horizon with
decreasing success towards the end of the price stable period; (see.
Charts 1 and 2). As demand outruns available supply, the price
level again rises to a new plateau. The present period of rapid
inflation appears more deadly than previous ones, perhaps reflecting
a longer period of money market disto:tipns.‘ The world's‘monetary
system is having some difficulty coping with this beriod of rapid
rise in the,genefal'brice'levél probably beéause it is undergoing a
fundamental ohange. If the monetary difficulties can be contained

without massive dlsruptlon2 then a new period of price Stablllty

1 The price stable period is characterized by {i) a gradual
erosion of the purchasing value of the currency and (ii) with
gradually “increasing efficiencies in order to maintain an
adequate return on investment. . ‘

2 Currency collapse, madssive unemployment, etc. v

"
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should occur in.the 1980's. At the present, a new period of price
stability is far_@rqm evident and it may, in fact, be some time
before it is, judgihg by the prognosis of domestic energy supplies
in the forecést,period (and their lack thereof).

Unless some large new energy sources come on stream as re-
quired (see Charts 7-9), i; is likely that the rapid price rise may
cause a largelshift in the historical gréwth curve in}this price
level adjustﬁent. | |

Turning ﬁo Chart 4, the historic demand curve projected to
1985 reflects pre-Arab oil boycott 0il prices. As these oil prices
risé, the energy demand is adjusted.downwards to 'affordable' nationél
levels (see Chart 6). Case 1 {(Chart 6) for example, is probably
not affordable for the ﬂ.S. so decreasing energy demapd (cerﬁh&nly in
Europe first; then Canada) per capita is likely to occur with the

/subsequent allocation of energy according to end use priorities.

Power- plant boilers presently fired by gas will become Rired
by dil, then bylcoal as the supply and price situation changes rgpidly.
Fuel for power plant,boilers‘is a low priority use for oil or gas
except where rigid pollution standards and low prices in thg past
gave these an economic advahtage over coal. If Canada chooses to
restrict sdme of its gas exports to the U.S5., power plant boilers
may be the first to come off. ~Natural gas for interruptiblel service
and boiler fuel use in some U.S. market areas supplied by Canadian
gas constitutes 25% of the entire market. | |

Crude petroleum prod_gtion in the U.S. until 1985 can probably‘
remain ét 1974 éupply leviels because the U.S. hés hydrocarbon'potentia]

. o~ L , . / '
in Alaska, offshore areas (i.e. Santa Barbaral(Gulf Coast, ctc.) and

1 Lowest priority seasonal uses for gas.

, .e./85
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Naval lxserve blocks that have been set aside for security reasons.

in 1971, and except for the.potential from Alaska pro-
duction wily probably decline. Synthetic oil and gas will forestall

some of thi

Lo

The lead time’ for nuclear plants is currently ten years in

decline, Alaskan gés from Prudhoe Bay will not be

availal -efg}e 1982 at the earliest.

the U.S. so plants committed to construction in 1965 will be coming
en in 1975, etc. Unless the lead time can be reduced to six or
seven years, plants committed to construction in 1975 would not

come on much before 1985,

A commitment to massive coal development now as.a source of

'solid and gaseous fuels seems the most likely bet. Research and

development commitments in the U.S. are presently about $16 billion.

Solar energy and the heat pump will-play an increasing role in the

‘U.S. but probably not in any significant proportions before 1985,

Because the U.S. controls "old" oil prices and natural gas
prices at the wellhead, the average 197 U.S. year end pricelfor all
0il was $6.80 (see Set 1, Sheet 1) and for gas, 29.9¢/Mcf (see

Set 1, Sheet 1), Average prices are rising towards price levels

set by 0.P.E.C. and, as stated, it may not be until thF late 1980's

before the prices reach stability. The optimum price targets for

the U.S, are the same:as those discussed for Canada. The qudstion

I3

of pr}ce equilibrium in relation to economic growth will be dis-

AN
cussed)in a later. chdptera ' )

1 Both average year end oil and gas prices are accordinglto the

U.S5. Bureau of Mines,

.es/86
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The most immediate large U.S. pas option is natural gas

from the North Slope of Alaska, ‘Previous discussion with‘f%gard d

longer distance to transport it to the U.S. markets, The wellhead

Prices projected at 50¢/Mcf should be about the same for both the

As at December 31, 1974, Canadian gas destined for U.S.
exports was.priced at $l.00/Méfi By September, 1975, the border
price is expected to rise to $1.60/Mcf, The reason for pricing
the Canadian export gas at commodityl valﬁe in the U,S, market

Place can be illustrateg With the help of Chart 3(g). Simply, it

demand situation which, because of

€XpPort commitments to the U.S., leaveé'little Or no new gas avajil-

able for Erowth purposes before 1982 unless gas exports to the u,§,

are curtailed beginning in 1975 as needed, and eliminated entirely2

" L4 '
by 1982 or sooner3, This would then slow the erid Price rise until

1982 as Canada would have a balanced supply-demand situation_in

natural gas, In 1982, it is possible that the Mackenzie Valley gas
option may only be sufficient t%lfulfill Canada's needs atfbest.

It is unlikely that this line cah Be built on th

» influences (i,e,
decreasing trade, etc.)

3 A case for total curtailment of nat 3 5

! however,
needs to be examined on the basis of [ S.~Canada trade an
Canada's ability to pay for crude oil {mports after 1977 . +e./87
N : : .
SRt
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to the right until at least 1982, To minimize the risks to the
economy of not having the options available when needed in 1942
and beyond; and to stabilize'the.upﬁard price movement, coal
exploitation should be accelerated.. Historically, e%?loitation of
coal (all types) in the U.S. has cdnstituted a far larger per-
centage of the tgtal”energy demandrthanfin Canada (see Charts 4
and 7). As a result, Canada may be less‘ppeparedlto handle the
nécessary chore. - \3- |

How much the total U.S. demand line éinally adjuéts‘by
1980 (Chart 4), will depend on how éﬁch farther the general U.S.
Price.level rises (refer also to the chapter entitled, "The Inter—
national Game"),. -While there appears to be some lag (20%) in
the U.S. wholesale price index, all commodities with the other
indices, and a lesser lag in the Canadian W.S.P. index,zthe selgcted
price indiceé are generally rising at the same rate. reflecting
the general rise in North American inflation. As mentioned earlier,
the U.S. 1974 year—end average‘crude oil price was $6.80/bbl.
This relates to a U.S. crude oil price index of 2L4.2. If the
O0.P.E.C. oil price is $13.6d by 1980 (which compares with Syncrude's
after tax needs), the U.S. crude ¢il price index has a potential
of 100, Excepf for coal éndxsélar energy, lower cost alternatives

are not readily available in the U.S. (and Canada) so.the general

price level will prdbably rise to 400 unless increasing unemploy-

-mentl'moderates' wage demands or the 0.P.E.C. price declines.

CHART 7: The basis of constructing .the Canadian total demand and -

Btu prdduction (Charts 7 to 9 inélusife) for the.period beyond
L On account of provincial priorities, closed coal mining operationsl>

and development lag from a lower base of operations.
2 --Wholesale price index.

%
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1974 wae similar to that used for the U.,S. exeept that far more.:
detail was used to bulld up the Canddlan supply 'forecast'>section.
This available supply is compared to the E M.R. demand_._projections1
and recommendations are made on the basis of attainable
and/or what needs to be done to make the partlcular demand attainable.

It is readlly apparent from Chart 7 th%ﬂ'meetlng hlstorlc
demand (standard growth) is physically if not financially out ‘of the
question. The rate of finding new reserves in the frontler dreas to
meet threshold? volumes and the rate of tar sands development is too
slow. . | ‘ '

The threshold volumeslfor the Mackenzie Valley -are generally
taken to be 15 ch. Gas from this source is reouired at the market
by 1982-(accord1ng to Charts 7 and B(g)) unless coal fuels in equiv-
alent quantities are provided. As this project requires a three to
four year lead time, the threshold reserves of 15 Tcf are require@lby
1978-79. Tc date, 4=06 Tcf appears to be the best estimate for the
proven reserves i this area (see Map L). (They are in the lower end
of this range accordlng to C.P.A. 1974 year-end flgures released
recently).

w. ’ ¢
’

/ The Polar Gas PrOJect3 (Arctic Islands) requires 2 - i ;_
threshold reserve of 25 Tef., If the Mackenzie Valley arealls ex—f‘.
ploited on target as required, the Polar gas would be requlred 1n
Canadian markets by 1985, A four-year lead tlme is requlred,
therefore, the thresﬁold volume of 25 Tcf is requlred by 1981.- To

date, 9 «. 12 Tef¥ has been discovered in this area (see Map 4).

1l E. M Rey, An Energy Policy for Canada, Phase I, Summary of Analysms,
'1973.

2 The minimum proven reserves requlred to commit economic constructlon
- of a pipeline. T~

“3  This 1s the p%ghl}ﬁe optlon, however, Arctic ex 101tat10n cad be

commenced on e . basi Fesent reserves if the ll Eefled ﬁatural
.gas .option is un derta en with a combination of agpipe

ear-round ice free Eort and LNG tankers.

,, Noel A, Cleland et al "The.Economics of Developing Canadian Arctié

Gas", J.C groule & Assoc Journa 1 of- Petx Technology, Nov. 1974,

ine
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Polar Gas-may,thereforc>be thé best bet to reach the mérketifirst

unless Prudhoe Bay gas is q?pped along-with the Mackgnzip Valley '

Gas (i.e. Gas Arctic‘Projéct) Unfortunately, gas finds in the ‘-

Arctlc Islandg with the cxceptlon of the Drake Fleld are tog

scattered.

The Syncrude tar sands progect (representlng the. supply

~"block" shown in Charts 7 to 9) was estimated’ to cost $1 bllllon,'

in 1974 dollars, The rapid rate of 1nflatlon since l97L (see

Chart 5) has forced a re-appraisdl of this progect. As dlscussed,

the project was re-assessed to cost. $2 billion by completion (1980).

If completion is later, inflation will force a further evaluation.

Increased costs may slow the momentum necessary to build the re-

-qﬁired (see Chart 3(eg)) number of plants. Unless ma551ve:funds,'

\age‘made available, fewer plants Wlll be built to meet historical
\

demand -(see Chart 3a).

‘AS'E.M.R.‘S‘standard growth appears out of reach, the low

.growth demand lire (a population of 29 hillion people; by the year .

2000) .becomes a useful demand target " The supply "blocks" have
been placed to 'fit' this low growth prOJectlon. The petroleum

supply "block“ is shown in 1arger scale on Chart 3(b). It‘is-

<

highly unl;kely that the historical growth (including the. supply area

demand curve® will shift to the right by at least’9} years based
on present trends. (Thislmeans tget itSwill take at least 9% years

before domestic Suppliés'regain present 1evels (see Chart 3(b)))
1 The latest estimates suggest Canada's gopulation by the year

2000 is expected to bé 27 million (according to recent comments §

" by government_officials (i.e. Manpower and Immlgratlon Ministery
Andras) to the Globe and Mail), é/
2 The demand growth curve will become rather generally supply CHn-—-
strgined on the basis of present 1nflat10n trends and 0.P.E.C.
price targets.- ' .

‘\~,
4

mafked'N) will be achieved. It is highly probable,-that the histBric
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'The anural gas supply "block" on Chart 7 was built from

Ei

“ the 1niormat10n found on Chart 3(g). Chart 7 indicatcs that Canada

4

‘faces the prodpect of having to curtail all gas exports to the U.S.

/ . . - . u
by 1981 and beyond, even with the conqtruction of two natural gas

) pipnlincs. However, if hlstorlc demand growth is reduced. olgnlfl— .

"cantly for economlc redsons by the tlme theseiﬁppellne prOJect come

on utream, Canada may even have . a qurplus‘on thc baﬂld of low demand

Becausc of long lead times (9 - 10 yearq), thc hydro and

,nuclear supply "block"_ seems relatlvely certain to materlallze.

The solid fuels supply "block" is the same as the E. H R.. progectlon

in.the Phase I Energy Policy Study. and is too narrow under ther

circumstances: ;
- !

CHART 8: If the arca marked, “curtaid (?) Gas Exports“ﬁis in fact

‘not curtailed (Chart 7), this supply reQuifementz‘will‘have to be. -

~,

displaced with coal (solid fuels and coal garlflcation), with oil

-
imports, and/or with severe self—enforCJné\\\\servatlon measureo.

In 1973, natural gas sales in Canada were allocated as follows:

Residential 22,14 . os
Commercial 205 f- - '~

. .
Industrial 57 9%

By the nature of the bu51ness, re51dent1al and commercmal natural‘gas

customers receive prlorlty serv1ce. For growth purposes, 1ndustrxr ,

'would be left tlooking!', for alternate supplles whlch may ‘have to

be coal derived. Unfortunately, even foréﬁpalB, the’ lead time for

new coal mine dev§iopment is tzree or five'years. Chart 8\‘§ﬁustrates,f/
pply "block™ of SDlld fuels or coal gasification . '

the rather large\\u
that would be req 1red to maintalnoall natural ga export commltments

1 Taken from EMi's "An Eﬁg}gy Polyﬁy for.Canada * Phase TIs- 1973.
2 Under the low:growth demand asstimption.

3 Ontario Hydro alone is: forecastlng ab-"7M ton coal shortfall . L.
by 1980, and.could take the, entire throughput of a 18" siurry
line from ‘Alberta to_ghaaﬁ/kehead. (Globe & Mall August 1974).
. r] . . I . g ;_.I.;/ef_.—f‘\., ,
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and provide supplies to meet Canadian requiréments even with the

~advent of Mackenzie Valley and Polar Gas.

CHART 93 This chart was constructed to illustrate the possible
demandl inzthe\periﬁa 1977 - 1989 given a combination of demand _
shifts in the component cnergy ?uels jfee Charts_3{b) and 3(g)), and
the future uncertainties in timely availability of alternate energy
supplies in the period 1976 to 1989,

In the next chapter possible 0,P.E.C. pricing pélicies
and international political béhavior will be discussed and analyzed in
an attempt to anéwer the question, "Whére is the price equilibrium?"
It may be useful to relate the ‘discussion of Chart 9 with thg
comments in Ehe next chaptef before formuléting a final judgment.

A strohglprobabilitf exists that the demand shift suggested
in Chart 9 éan occur. This argument is based on projected devel-
opment trends, considgring the current rate of additions and known
availability of other energy supplies, the lérge investment require-~
ments which the governments are diﬁerting elsewhere, aﬁd the
fundamentél change in world currency realignments (as expressed by
Chart 5 %or North America).

Recognizﬁng this impending reaiity, industry and governments .

can take measures which will minimize the risk of this occurance.

Unfortunately, Canada may be forced to travel along with the United
States in a rather captive economic orbit, perhapé to the detriment
of Cénada as U.S. ih:7strial manufacturing slack develqpslwith an

eventual damaging effect on the economies of Canadian branch plant

operations,

1 Supply constgpained,
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THE INTERNATIQONAL GAME
(POLITICAL-EGONOMIC)

“

A ‘In turning our attention to the international political
cconomic game, it is recalled that the ﬁ.S. became proéressively
more chergy deficient in oil and gas in the late 1960's and thus
morc dPendent on foreign petroleum supplies and related political
realities. In 1967, U.S. proven reserves of natural gas reached

a peak as annual consumption in t§?«u.s. dutpaced annual addgfions

to reserves for the first time, y *1973, this reality'was trans—

lated into declining natural gas production. In cil, the U.S. has

1

been unable™ to meet its domestic réquirements in oil since 1952.

The relati%ely stable U.S. dollar and “chronic® world surpluses
‘coupied with the fpﬁtrol exercised by the multi-national ("majorm)
oil oé;;nies over'offshore reserves, enabled the Western major
praducers to,” in effect, control the price of international oil -
until thg‘late 1960's.
As the U.S. became increasingly dependent on foreign oil,

it first looked to 'politically! stable areas. The Middle East was
- perha tpe least politicaiiy stable ?rea in the eyes of thé U.S.

so i;z§lorporations.turned increasinély‘tg_ggggda for energy
supplies because Canada was (i) politically stable, (ii) in close
ge?graphic proximity to the U.S., (iii) U.S. oil companies dominated
the Western éénadian producing'industry, with ready pipelines

running through or connecting with U.S, pipelines to certain U.S.

markets, and (iv) Canada and the U.S. both believed that Cénada had

‘1 The Prudhoe Bay oil discovery was a major exception in the
rather flat U.S. oil reserve trends but this discovery, however

large, was not able to reverse the long term reserve trends.
‘ . \
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wunlimited resources". Canada, for example, represented the only

immediate out side option of pipeline natural gas, some spare oil

and gas producibility, the vast Athabasca tﬁr sandsl, and the huge

: Arctiﬁ and frontier 'potential. By the‘baq}& 1970's, Canadian oil

[y

and gas p}oduction in the most accessible areas was rapidly accel- ¥>
erated to the iimit of the conventional reserves and slack field
producibility was quickly absorbed in the period 1965 - 1971. 1In
the.éérly lé?O's, oil‘production'ané 0il and gas exporggéontrols
were imposed by the Canadian_Gove£nment when it became totally clear
that Canadian requirementls would not be satisfied. Meanwhile,
protection formulas for gas designed to trigger or signal future
shortagés, ﬁere abandoned as governmental decision-makers were
convinced2 that discoveries would be made ?o meet Canadiag'require—

., 'd
ments, particularly in-areas such as thevMéckenzie Valley and the

— —

P - . CoS - .
Arctic Islands. 'In the interim, dctivities by regulatory agencies

turned increasingly towards carrying out current (or short term)

6perating functions (particularly from 1969 onwards)..

.In the early 1970's, Canadian p;pduction caﬁabi}ity from
the traditional oil and gas sourceshbegan to peak; This was‘parti—
cularly noticeable during the 1973 Arab 0il Embargo. ‘

- . o

In the late l960fs; the U.S. becamé increasingly pre—occuypied

in avoiding a growing dépendehce on "unstable® Middle East countries.

1 The Athabasca Tar Sands reserves are compared with Middle East
reserves in size, however, the cost of lifting Middle East
crude is 10 - 50¢/bbl. while as we have seen, the Athabasca
Targ?ands will require a producer take of f$8 ~~9.00/bbl. (in
197 - * I S

2 There were various reasons for this but the most interesting

. points are._presented in an article by Eric. Kierans, "The Day

The Cabinet was Misled", as published in the Canadian Forum,,
March 1974. v - . ‘ .
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It preferred to get its supplies from what it considered to be
nreliable" br "stable" areas, but it became clear ‘in the
early 1970's that it must face the Arab reality as the Canadian’

options to meet 1its 1ncreaalng demand were 1nadequato (1.0.

Canadian productﬁon was reachlng the limits of produc1b111ty
.

and reserves iréo frontier areas were not being dlscovered in

the time span requi{ed).

To meét sevére\fhflation in the Western World and increase
their real purchaulng pow r, the 0.P.E.C. nations partlculazly
during the 1973 Arab oil embargo forced their oil prices up and
eventually allowed the prices to settle at prlce levels that were
designed to match those of altlrnate sources of energylwhlch in

1974 dollars were said to be $10.00 per barrel and upwards.

Meanwhile Canéda,in this highly volatile political envir-

‘ onment, however belatedly, tried to satisfy its own immediate oil

~

needs first by export conﬁ%ols then by.programmed oil export
reduction. Concurrent with the.above. measures, it raised its export
selling price to international levels based on certain basing ,
prices (i.e. compared at Chicago withllanded'prices for oil from
offshore sources, etc.) while its domestic prices were controlled
at lower levels under prov1n01al federal agreémentsz. The latter
allowed the price mix at the consumer gates to be controlled at
levels similar to that of the U.S. where "olﬂﬁ,011 and gas were
under federal (i.e. F.P.d.) cont;ol. The general inflation levels
reflected in vérioue price indices therefore rose uniformly in

Canada and ﬁhe U.Se.

1 In the U.S. and Canada adjusted for inflation.
2 The constitutional basis for this was dlscussed earlier.

-~
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JInvestment decisions involving altg{Pative forms of enprgy
~ ' - /
have become increasingly risky for Canada and the U,S. as a result

of external factors:. It is thus helpful to examine the international

politjcal and economic game in the hope of achieving some furtper
insféit-into the question of "price stability". . '  v

Earlier it was shown that the singular most important,
decision facing Canada is the‘large investment requirement for
locating, develéping/exploitiﬁg new sources of energy. For security
reasons this requifement most preferably shdﬁld be met from internal
sources achieved by optimal management (1.e. cost—beneflt effect-—
iveness of 1mports and exports, domestic eff1c1ency in the use of
energy, etc.). v ' o o

TheIO.P.E.C. funds’ could be a source of the necessa}& monies
for energy development in Canada particularly for huge but minimum
risk deVelopmenté such &s the tar sands. - Hdﬁéﬁer, a "price" may come
with these.investment funds., (The price need not be unidirectional
as the Arab bloc would then have a stake in Canadian stability to
brd@éct their investments). While today's'nations are considerably
interdependent {contrary to ény recent suggestione on U.S. iso-

lationism,'etc.),‘phere is nothing to suggest that "masters in our

own house" is no longer a preferred national or individual goal,

‘particularly in food, energy, and other basic needs such as shelter,

-

In the end it is probably-individual."freedom" that is at stake
and the ability to withstand abuses on it. Hopefully, over the
next 16 years Canada will be able to maintain at least its present

political and economic posture,

/%6
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Canadian-U.S. coﬁflicts can arise because of the
&rather large trade comﬁitment‘in‘energy commodities between
thése two countries, apd all tfudq for that matté;; The net
‘balance in ‘encrgy trade rests with Canadd (i.6., the outflow 86
the U.S. is not balanced With\an equal inflow of enefgy‘from'the
U.S.). This historical/relationship continued at an increasing
' rate in the late 1960's allowing distoycions in energy suppl&—demgnd
betwveen Canada and the U.S. to develop becausé of untimely trénds
"and influences and/or overly Opﬁamistic energy commitments due té
such factors as:
| (i) provincial demands and goals;
(i) cofporate;conflicté of interest (i.e. multi-

national interests);

A

(iii) corporate revenue and return on investment

goals (in an environment of shrinking naticnal

currency values); 5
(iv) Tfederal revenue requirements; and

(v) the "unlimited resources" factor in the decision-

making process. -
Canada and the U.S. are faced with 'similar' problems in

the end., We have seen this from the charts (Charts L to 9) and the

descriptive material. Self-sufficiency in energy in both countries

may be a "distant" achievement, Federal-provincial conflicts and
- ~

.,

resulting slow moving policy evolution (for the short term at least)
have done little to promote timely and sensible energy development

within the nétional characterl of Canada. Y

1 "Within the National Character" would include energy development
.that is cognizant of national needs, .developing knowledge, physical
and finaneial capability, physical resocurces, geographic factors,
international monetary forces, and other pragmatic realities.

ees /97




» ' .‘ .,
. o .

. ' ___79'-7\‘7’) ' . R

"

| A

™
Having examined thc idcg//c 1nf1uenc1ng Lanadian and U.S.

pehavior in the narro:er North American selting, it is WOrthwhlle

/
\ to look at some of the broader 1nLcr‘ 1ona1 forces and 1nfluenceq .

at work on North America.}

Thus far it was seen whefe éhe e several games in this

energy related political—oconomib ¢sue. . Theend of the game

— p—

never seems 1O Come. Confrontatlgn or unilateral actioﬁ by ong

party may follow counter*actlon b?%another.\‘Hopefully, at some

o e,

point in time, Stdblllty wlll occur. What is this stablllty and

| when will 4t come? Rg;/an answer to these questions, a look at

\ the international forces at work inlthe western jndustrialized
world's market system in whieh Canada operateé and in which the

'\ United States (and Europe to a lesser extent) is the chief "player",
\is neeied ' .4“ b ’

' }. ‘
'
I

Ani examination of the selected price indices (Chart 5 and
) Table VI), showed where North America was endowed with a long
'l!I perlod of generally stable price levels (i9h8 to l97l)ﬁ By
\ super-imposing the bar charts (Charts 1 and 2) repreg‘ ting initial
rti%vefable hydrocarbon reserves by year of discovery for Alberta
iak on top of this price stable period, some jdea is achieved
e of what hydrocarbon reserves this price‘sfable period yieqped in
| our most productive energy province., Coihcident with energy supply
shortages in ‘Worth America, these price levels have been changing
rather rapidly in the 1970's. As prices are of considerable

\ importance in the 'free world' market system, what are these

A o e b R e s = S

\ rapidly changing prices signaling and how high are they likely to go°
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karlier in the ¥e;ong, the answers for .bath were 5uvgegtcd.

For the first auestion, the lonp Derlod of price stablllty in
/.r l .

energy was duc Jargely to the power of the multljnatlondl corpor- .

[4 .

ations involved in the “energy game" to control prices% particularly
-

prices of those countrics that now repregentd?he.ﬂrganlzatlon

of Petroleum Exporting Countries (i. €. C. P.L.C.). "As for the latter
question, this is cxam\nud laLer »lthough it was alroady -
suggested what some prices required to devclop our cnergy TrCSouUTces

are in considerat%jn of projected‘infli?nonary trénds into the.

1980's. N

*

Bcfore mOVlng en’to the WGstern industrialized uqud'=

‘conflict’ w1th the 0.P.E.C. block, it may be helpful anakof\some

4nterest to say a few words about !games' 1n general before pro-

. ~ , .,
ceedlng. To make the points, reference may be made to now familiar

51tuatlons in the domestlc (Canadlan) context.

It has been shown in the domestic energy situation Lhat
the"games"a}e never ending. This is because we have not reached
"price'sﬁability" (i.e. inflatibn is continuing) as yet and are
unlikely to do so as long as.North America's prices have ﬁot
reached equlllbrlum wzth 1nternat10nal price forces still at work.

In real llfe polltlcal 51tuat10ns, for example7 in relation
to the domestic energy situation, final stability may be most
evasive an& difficult. Why is this soﬂ%:lt is probéﬁly so because

this lack of stability in the political arena over timechcurs

1 Besides control over prices we-can also include control over o
costs, supplies, governments representlng supplies (%fé. petro—q'
leum supply "blocks"}, and over consumer behaV1or.

,,,,, . L ' R
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because "playﬁrs" have not Kept to partslof an agreement, and/or
AN

theyeare unable to because circumstances have changed, or other
forces are introduced which have outdated the original critcria;z}
It is helpful to exdmine political behavior in relatioﬂ -
to the underlying economic forces (realities) at work (political
Behavior eventuailylreflect§ thcse economic realities) thus economic
knéwledgc can be used to forecast the nature of future (political)
be%gvior. As economic forces are identified, an assessment can

-

be made as~to when we can expect to reach "stability" and determine
what we can do to keep the end result as much in our favour as
‘poessible. ' : - :

tlhile it may be that over time, final stability has not been

reached, it could~be that.ay least for the time being, it may be

(Q--emain at a stable

position. For examplé, in the first half of- 1975, prices in North

o | ~r T \
rational for the "player" or "players”

America are fairly "stéble" relative to those of the previous year
or two. Several factors dre involved in reaching this "stability
for a time". Basically, the rapid increase in inflation due to
wﬁhe strucﬁural realignment in the world's currencies -as reflected ~_
by the rapidly increasing 0.P.E.C. petroleum prices, has:resulted
i‘)in rising uneﬁployment:in several\soun:rﬁes of the western worla
-Kbecause of their'slow o zero economic growthfi As a result,
"0.P.E.C. has agreed to ower the prices_ ig~charges for petroleum
slightly and to"freeze" theéé pricegifogfﬁhe'timez. Theée actions
~will be illustrated furthef.when th} political factors in the U.S.-

Arab bloc-Russian conflict are discussed.

-1 3ut with some considerable time lag and lost national revenue,
2 Until September, 1975.
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| In game theory, stability for any one "player" is’

“Glionable if this "player" has a strategy by which he can
nﬁrove his position by actinﬂ‘unilaﬁcbally, as;umjng that the
-rategies of the "other" players remain unchanged. This change
Cﬁ‘str&tegy can be a unilateral improvémcnt for hﬁm.
| With regard to the domestic situation (conflict), it may be )
said that tﬁe last royalty increasec by #lberta would h;vc becn a{rf
unllateral 1mprovement for it (51v1ny the "ncutrality" of the
petroleum produ01nr industry) 1f the federal government had not
increased federal taxes on thc industry in purn, or if it had
allowed provincial royalties to be made deductible from federal
corperate taxes. From the oﬁtset of the federal-provincial con-
flict over the resdurce “ownership" lssue; qach of'the "players"
has hadw@’numb.r of optiéns available to him as provided by the
Constitution or Y{nferred to do so.

While indi&idual “playeis" have several options, it is
within the . economic frame&ork that they are operqplé: An turning
to the U.S.-Arab bloc—Russian_politi;al.conflict, it is useful to-
keef in miﬁa some of the earlier economic realities particularly
thosé with regard to U.S. reserves, petroléum supply-demand, and‘
the purchasing ower~Qf the currencies. Beéause there are dif-
ferences in politiggl interest and in economic strengtﬁ (on account
of the gize of petroleum reserves) among the members of 0,P.E.C.,
it is useful to consider the politicallybabt;ﬂe "Arab blec” for
the remaining discussion rather than tﬁe eﬁgirekO.P.E.é. gfaup.

The reasons for so doing will become evident.

/\ ’ | ves/101
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- western world but in the main, the optio
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. ¢
The UoSa~Arav bloc=U.S5.5.1t. Conflict:

° -~

In this internaLionagipoliticﬁl—economic conflict is -
th'e chronic cold war conflict between the United States ahd tQE—;,
U.STS.R. Caught up in-thi; conflict is the question of Israel's.
existencel, the problem of U.5, inflation, and the energy questionz.

The 0.P,E.C., black was formed by the petroleum ;;portcrs
to counter—balance'%f coqnterfWeigh the power exerciéed By the
hulti—national petroleum corporations (énd/or their gowsrnments!') .
control over priges. The loss of control ovef prices3 by the
petroleum multi-nationals resulted ih a subséquent rise in .prices
reflecting economic r?alities,particulérly the declining purchasing
power of North American currencies in relation to O.P.E.C. currencies,

To assist in the discussions.it is useful té tabulate the

players and list a few of the options available to each. To

osen as the 'key'

. It is recognized

representative of the western industrial wor
that integests and 6Ption§ vary from countr éo country in the
selected are represent-
ative. For reasons already disclosed, the Arab bloc” was chosen
as a single player in the model as these Countries‘particularly
Saudi Arabia have the largest potential undisﬁovered resefves5 of

v

petroleum as well as the largest surplus necessary for supplying the
/7

huge requirements of a country such as the U.S.

b

l Or expansion as some of the"players" would suggest.

2 The VWestern industrialized world has a deficit in petroleum
supply-demand while the O0.P.E,C, countries have a huge surplus
(see Charts Set 2). . ,

3 The loss of control was larngy due to rapidly increasing U.S.

. government spending in the late 1960's and the lack of sufficient

‘ domestic energy supply options at prevailing price levels.

4 Excluding Iran,

5 1Iran -has reserves second to that of Saudi ‘Arabia but for the pur—
poses of an oil boycott against the Western world it has not parti-
cipated in this type of political action. However, it_has been very
vocal and instrumental in establishing and defending the basis of
O.P.E‘C. price setting. TL.../102
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a player will ULe immediately recognizeable. The purpose for
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7

Some of the reasons for selecting a particular option for

-

selecting each will become, evident in the coursc of the remaining

discussions although it will not be the purpose to discuss *each

opticon separately,

to

.

PLAYE ! OPTIONS
United States (i) Maintain diplomatic pressure « -
o (i1) A military solution,if o
(iii) Energy conservation .
(iv) _Wage and price_controls®
(v) Increase taxes L
(vi) Tight money credit
Arab Bloc (1) Maintain price relationship A
(ii) Reduce prices if
(iii) 041 and economic boycott if -
(iv) Maintain Soviet:Arms ‘ S
(v) Blow up oil wells
Hussia (i} Supply arms 1f asked .

(ii)

Support the Arab cause

While he was alive, King Faisal of Saudi Arabia, was said

“"hate" both Zionism and Communism.

Since Aussia (i.e. Communism)

was making inroads into the Middle East, particularly in the 'hard'

r

&

~

_ Agfb countries such as Syria, Egypt, Libya, and_I;Qq, Faisal's

' @
olicy of supporting Egypt with funds against I5rael was instru-

mental in lessening Egypt's financial obligations to Russia to -

pay for arms required against Israel.

1
2

(.
In effect, Faisal, by

To reduce upward pressures on energy prices and increase

efficient use of energy.

Massive wage and price controls were not entirely successful

during the early Nixon yearsy

To reduce demand and thus contain or stabilize the upward move-
ment of prices (Government taxing more can be taken in com-’
bination with less spending). (Personal and/or direct taxes).
Maintain high interest rates to reduce (private) expenditures

from the borrowing of funds,

(Reduction of public expenditures

is considered to be either unpopular or infeasible).

i

,

:‘——"\~
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- AN s : » :
providing political and financial support to those Arab countries
M R N ) — ‘. .- N
vinich~yerc dircctly effected DY Tsraclts territorial expansion.
. ' ) N

allowed the Arab world to.be reasonably independent of subsequcnt
. . hl
‘ obligations to jussia Jor arms shipmento. -
. \

« , . .
{ X : while Faisal was pro-testern, he was,not dbout to upsct

\ U.P.E.C. pricing policys: However, he did favour®some reduction- «
\ * : .
in prices and a price "ireeze" as unemployment and payments
. - ‘ +

&

i problems increased in the Wespcrn Vorld., It scems Faisall vas

worried thatﬂthe high cost of cnefgy (which‘was over $15.00. per

L. _ barrel during the Arab Sil boycott) would weaken the economies

1= of the non-communist qéuntrie#. Sapdi Arabia was thus a major .

factor in the déciéion by O.P.E.C. to fﬂ%eze oill prices at $lpf15

l‘ per barrel until September 1975. This in effectywas a drop of |
' about $1 per barrel in the rea1iprice of oil in feiation to other

\1 ‘..goods and services. In addition, the éaudis faveured a continu-

fl ) ation of the Q.P.E.C. freeze into 1976 in order to bring about a

- | further drop in the real oil price followed By partial indegiﬁg

i of oil to otser commodi£ie§rmany(mhich have dropped s.k'iarply2 in

. . C i . . .
price in the Bt year. Iran seems to prefer indexing 1Ir order

. L/ : '

t‘ to maintain its purchasing powers of goods from the industrialized
o world.

i JEANRVERREEE ,

- - ) ,
1 With Faisal gone, Egpr's‘moderaté\ﬁsesident Sadat, may have to”
: , face pressures from the Soviet UnioiT, Egypt's ¢hief arms supplier,
‘% and from leftists—in Syria and Libya, without tbe strong backing .
(‘he had from Faisal (Riyadh).. It remains tovbe seen what King
Khaled will do although it is expected his.policies”will be un-
\ : changed, He may even be less indisposed towards Israel.
1 2 The price.of copper drqpped”from‘$l.56/lb; to $0.65 per lb. |
in 197L4-75. L

‘t . | _ o /10h
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Uhlle thc player most representatlve of the 1nduatr1d1140d

~orld is the U S., Europe faces similar monetary and energy pro-

blems as will Canadal beginning in the year 1977gand until such
/]

Ctime as qufflclent alternate domestic energy sources come on stream

or historical demand for. energy changesz.‘;

) ’E;sausé of pQé m%litarnyabtor it héy be difficult to assess
thie- final price equilibrium. The U.S. has stated that it may flnd
it neces sary to -undertake some military actlon in the event of a
severe economic disaster to the Industrlallzed wor%d. Iran has .
observed (publically) that the United States has thé.milipary might,
particylarly the nuclear arsenal, to do so. -

The question of Israel introduces another unknown. Ih this

\

- model; Israel is not considered -as a separate player as it is not

expected to do dnythiﬂg that will interfere with broader U.S. plans
or actions, 1In effect,. this suggests that the U.S.” and Israel are
in some sort of coalition though this need not mean that there. is

unanimity in ‘their understanding and interests. The recent. failure

by Kissinger3 to pusﬁflsfael back from its Stnai position has shown

that unanimity certainly does not'éxist:.LTﬁis March positioﬁ is
notﬁexpécted to be permanent. -

- It is conceivable that an ideaf solution may not be possible

for either side in the rather fragileipresent day economic situation.

*The risk of a price collapse exists on the one hand and a runaway

pri¢e on the other hand. It is a narrow line between the two.

1 By May 13, 1975, the ®enadian dollar had slipped to $0.968 in
terms of U.S. funds. This decline was apparently on account, of
a pending deficit in trade dater in 197

2 The historical demand curve may shift ﬁ% the right, ~
3 March, 1975. e ( :
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,Lontinuing debate and/or i‘per?odic compromise arrangement may be
nébess;ry to maintain the status quo Tor some if not for all time,
It is highly unlikely that even if Isfacl does pull back to 1967
borders, that the Arab bloc would permlt 0.P.E.C. prices‘to fall
to pre-1972 lcvefs unless the economies of the industrialized
world faced imminent collapse. Where is-the compromise then? . While
Faisal.was alive, his and Kissinger's approaches seemed useful.
appropriate, and. responsible. Recent articieS'suggest King Khaled

may ‘be less indispesed towards Tsrael ﬁhich can only result in
further moves toward cooperation. -

'It has been suggested (i.e. by Kissinger, etc. ). that it
was the U, S. failure to hold the Communists to their peace pledges
in South Vletnam and to Supply\the Salgon Government with anmu-—
-nition and fuel that provided Israell hawks with the argument that

Washington cannot be relied on to underwrite peace agreements.

s

decent articles suggést that ffussia is undergoing a slow-
i

1 in economic growth The wage—prlce spiral in the economles

down

T

~of the wvest is nalslng'the 1mport prlces of the goods the SOVlets

buy. This higher cost is belng passed on into the Soviet dost
structure and is resultlng in a noticeable effect on growth The

final effect is still belng determlned.-. I

]

- A¥
The importance of‘remedlal actions by governments can
'probably be ruled out while thln mlstakes cannot be. For example,

it was probably a combination of a mlld w1nter and economic

?
-

;rece551on in Europe in 1974 that caused:a &% reduction in the -

1 See Business Week, April 7, 1975. k4
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consumption of oi{ évef,ié?B and not the resg ogaany particular °
government's;conse;Vat{;n program, ‘Whi\f the industrialized
countries remain af the mercy pf{€he oil-exporting countries,
conservation may be a useful rallying cry. ‘It is unlikely over
the next several years that the industrialized countries can
prévent the Middle Eést from being a strong economic partner in
an enlarged political sphere. Their économic muscle will be too
great to keep them out. Canada is.becoming increasinglylcaptiVE'
to this new international gamelJ‘ - |

It may bé argued that we-may.be better off tﬁe mof%;vulner-
able we become on Arab oil pressures. The Arab bloc may become less
militant and more responsible as their economic strength increases
and their stake in the survival of the Western economies increésesz.
Not all of them need all the o0il revenues for their deVelépment.
and these may be available for investment for a time, until thé
recession steepens.

The Arabs may be willing to-reach an 'alternate' position

with the west whereby they would reduce petroleum prices if th

e U.S.
enacts wage and price contrbls'3 to control inflation. Wage and/ i

f
"

price controls have already been proven to be generally unworkablé
in a market economy. On the other hand, the Aéabs could éhreaten a
second oil boycott if the U,S. does not take some measure sucﬁ as

wage and price controls, conservation or a tax increase in response

to Arab willingness at cooperation. The Arabs could accept Russian

1 The Canadian Minister of Finance, John Turner, is Chairman of
the International Monetary Fund which has as its main problem’
the smooth recycling of Petro-dollars. ‘

2 There is already evidence of this (i.e. according to Faisal, etc.).

3 A general tax increase may be a preferred and less disruptive
‘option for the west but it is unlikely to reduce 0.P.E.C. prices’
unless 0.P.E.C. has an interest in doing)so./\‘ :

i
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diplomati“crvm{}itary support’ of the Arab cause to help reach
such an accommeddtion with the U.S. should the U,S. be unwilling
to do s¢ in som recognition of the Arab position.
This 'altérnate' position may be a unllateral 1mprOVement
for the Arabs since it would _
(4) ‘help stabilize the risk to their investments;.
'(iif‘ reduce their oil production and thus conserve
their oil reserves; and
'/ {3ii) help foster peaceful co-operation with the
western industrialized nations. .
In the end, the'problem is an economic one., A "test" on

the economies may still be necessary to resolve the question, "what

price?" and only the test of reality will determine whether the

price will hold up and at what 'intermediate' level between the

highs established during the 1973 Arab oil Bo}cott and the pre-1973
price levels. Somewhere there may be room for a peaceful (status

quo) solution. However, if the Western ecé@omies begin collapsing

" in disarray, the U.S. has said it has the oﬁtion of attempting a

military solution in order to control the oil price and production,

.This option in effect would interfere with the "general market"

and is not expected to be favoured by either the Arabs or the U.S.
The Arabs represent one of the oldest civilizations on earth
and it is doubtful that Arab irresponsibility would prevail. given

willingness to.co-operate. However, it is recognized that influences

-on and preferences of some Arab regimes differl from others. Should

1 TFor example, Libya a ‘*hard? Arab country, may prefer arms
shipments from Russia 'in exchange for military bases.

ee./108
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they be provoked by a common‘encmy, such as Israel, it is expected
that they will act together if 1L is mutually beneficial to do €o.

The Arabs could be deterred from breaking price agreements-
or not co-operating in producer—consumep_price‘agreeménts by a
U;S. military soiution as long\as- some Arab countries prefer not
to rely on U.S.S.H. support (i.e. King Khaled, the Shah of Iran,
etc, ). Houever, the growing Afab econom1c/f1nanc1al muscle may be
sufflclent to deter the U.S. ﬂrom acting mllltarlly as it may in
the end, be economlcally self—destfuctlve for it to do 0.

The U.S.5.R. is unlikely to léave the Arabs to the mllltary'

mercy _of the U.S., particularly since there“-is some suggéstion in

- media repérﬁs that Russian oil production may now be peakingl. It

o

is unlikely £hat there could be a big power arrangement over the
Arabs between the U.S. and U.5.3.3. as it seems to bgrin the interest
of the U.S.S.R. to have a vglatile Middle East and, thus, her con-
tinuing presence and influeﬁce.- Recent comments by some Western
World leaders (i.e. Trudeau and Kissinger) suggest the contrary,
that Russia is trying to stabilize rather than fefment the various
international confllct spots.

There may be mutuality of interesti on some basis for an Arab-
Soviet coalition (against the U.S. and her interests).- As long as
Saudi Arabia and Iran remain pro-Western, this is an uniikely possi-
bility, unless they are pushed otherwise. Some informal link may

then be desireable in circumstances where the Arabs feel

[

challenged by the U.S. or where the Arabs have an objective against

1

1 By the media (1975). The chart in Set 2, Sheet ) does not
substantiate this suggestion.
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. the industrialized world, has stated
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the Western World which they cannot achieve by acting alone‘(i.e.\
not unlike the major price iﬁcrease during the October,-l97j, Arab

0il boycott).,

Qadhafi of Libya on speaking about thé relationship with

lthat, the "nature of our re- P
. - '

‘

lationship will depend on the international conjuncture." He has

) - .
~ suggested the following options are open to the Arabs (against the

v

Western Vorld):-
(i; ?n 0il and economic b&&cott;
(i1) the closure of the Suez-Canal; and
(iii) ~ a break in diplomatic relations.
Should an Ardb-Soviet coalition occur, it will not necessarily
be 2" stable match., The fluid economic situaﬁion in the Western
Industrialiéjg'World'hay preclude any further (unilateral) raising
of prices by the Arab bloc under the umbrella gf U.5.5.R. arms. 1In
the end, it could hurt all the parties, Rising O.P.E.C. prices are
directly reflected in the price levels of the Western VWorld as
éeen,and_result in decreasing consumer demand and rising un-
employment.
‘For North America, the worst possibility would be massive

unemployment with energy demand falling off to meet available domestic

" energy supplies. On the outset, this would not appear to be a

desireable situation for 0.P.E.C., as this would result in a con-

siderable decrease in demand for their petroleum supplies, Their .
A

capital on deposit in Western banks and treasuries would be risked

énd the development plans by countries such as Iran and Egypt would

1 Arab 0il and Gas, publfshed by the Arab Petroleum Research
Céehtre, March 1, 1975, p. 15.
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be in jeopardy due eventually to reduced revenues should\idcollapsq
occur and the possible unavailability of capital goods.
Can an Arab-Sovict anlition move to an outcome which they

o

both prefer? It is realistic to suppose that the coalition can be
of mutual benefit to both as the Arabs would then have the option|
of anm 0il boycott which may be possible only with the aid of Soviet
arms. It is in the interest of the U.3.5.R. to supply arms to thé

Arabs if asked. The funds they receive for the arms can be uséd

’

to buy industrial "goods"; In addition, their leverage with the

K

Arabs - can influence U.S. behavior. "It has been suggested
[ h

that the U.S.S.R. may have to balance this advantage against the
effect of the rising price levels (in the west) on their growth

rate,

What 'reasonable' counter-actions could the U,S5, take to

~deter any Arab-Soviet improvement?

Let us assume that Israel does not deter U.S. actions (i.e.
Israel supports U,S. actions or remains a “neutral® observer) at
a reasonable accommodation with the Arab World. Recall that

Kissinger has .warnedl the Arabs (publicallfs that the U.S. may

consider military action against the Aré?s under certain severe

* economic conditions. At what.measure (i.e. 10% unemployment, 15%

unemployment, or 20% or worse) will the economic situation be con-

sidered severe by U.S. leaders? It is important to note that King

‘Faisal went on record before he died that he did not wish to destroy

the Western economies?;

1 President Ford reinforced Kissinger's warning.
2 See Business Week, April 7, 1975.
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The U.S. would probably prefer to maintain some hilitary
pressure on éhe Arabs in combination with domestic eﬁergy and
fiscalfprogramslrin order to iower demand and cdntain prices at
some mutually sétisfaétofy level (vis-a-vis the Arab bloc) and
fund research and developméﬁt of alternate sourcés of energy. A
satisfabtory price level would have to be sufficient to ailow
some g;owth in the industrialiged worl& and encourage the devel—
opmeq} of alte}nate‘sources of energy. This satisfactory price.
level may” vary from country to Eountry. For exafmple, the North
Sea o0il developﬁent may require a'$7.0Q/bbl. floor price wﬁereas
the Athabasca Tar Sands development may requiggha floor price of
$9.00 per barrel before taxes (in lé?h dollar§7?

There is the question of Petro-dollar recycling. On what
terms and into what markets® are the Arabs willing to agree to?
THe question becoﬁes quite complex and a World Egergy Conference
has been called to deal with these questions. The Conference is
a further sign that Cooperation is imminent. _

The supply of arms by the U.5.S.R. to the Arabs would proBably
not deter the U.S., from a military invasion if it deems éne is
Necessary, Any strongef Arab request for direct military assistance
from the U,S.S.R. may result in a big péwer confrontapion. The risk
of such an event may not be desireable for the U,S., as direct Uu.s.

¥

military intervention would invite U,S.S.R. military intervention,

Vorld Price Outlook: What . should the equilibrium price level for

energy be? If there is something more than a severe recession in

1 The 1974 Ford fiscal bProposals with regard Lo crude oil impgrts

1975, that Ford finally announced his secong $1/bbl. tax on
imported crude oil, ,
2 Into equity or debt?
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the Western World, current price levels of $10.25 for 0.P.E.C."-

petroleum will not hold up. While difficult, current price
leyé&s could be made to work to evcrfone‘s péneﬁit. Suitable price
levels in the U.S. and Canada would br@ng on new energy supplies '
during a long period of .price stability. Is this achievable and
over what period of time? Evidence was shown that this cycle
is like previous histerical cycles. Getting sufficient new suppiies
may be.a very difficult and lengthy undertaking.

Because of the steepness of the gencral price.level climb
(see Chartﬂs), the uncertainties-in the aomestic energy supply
sitﬁgtion after 1977, and the considerable lead times required for
the%r development and transport to market, it is difficult to
compnehénd a smooth transition., The charts and the various féctors

suggest the following:

L1

(i) Canada could be in a relatively more difficult

situation than the U,S. with regard toﬁépergy supplies;

™~~~ ,and : ' : S

(ii) The present no groﬁth situation in the industri-
: 2

alized world could deteriorate into a severe} .
recession in the late l970'5\g§iﬁh-would eventually
involve 0.P.E.C.(and fussia). _
Somewhere before this extreme, there is time for iﬁternational
cooperation. Canada for one, needs considerable new capital for
energy development. After 1977, when Canada becomes a net importer
of petroleum, the Petro-dollar recycling mechanism can be used to

advantage to take care of the investment capital needs.

vee/113



" -~ 113 -

To lessen the chances of'gﬁéevere world recession, the
price of 0.P.E.C, oil should decrease. The enerpgy development
trends in Canada will move further into the future (beyond 1980),
as the price levels rise. An energy investment requirement cf
$100 billion in 197k dollars.may very well be $200 billiocn in

1980 dollars if present inflation trends continuei It is difficult

to envision such funds being available from the Canadian_econOmy

in those years.

& Massive unemployment could\ca%se a break in the general
price level. Rising unemployment would preyent the price level
from rising as far as bresent targets (in the early 1980"'s) sug%sﬁt.iJ
Increased taxation would reduce historic demand and would contfol
price increases, depending on the magnitude of the tax increases.
This does not aﬁguf well for the future and our historic life syyle.

Now that the world has come to this point, it is difficult
tg envision a retraction. In 1969, North America consumed 375
of the worldds liquid fuel and 37 of the worid's total energy,
with 6% of the world's population. Considering the trends
(Charts of Sets 1 and 2), it is difficult to envision a continuation
of historic tfends over the near future{i.e. the next sixteen yeqrs).
Tnereased North American energy awareness and the nced for reasonable
self-sufficiency is not likely to subside in the future.

For Canada, prices based on post-Arab oil boycoft price
trends of $15.00/bbl. perhaps $20.00/bbl. (depending on the <
drilling results in the Beaufort Sea over the next 3 years),may
be required as a 1985 price target at current royalty and taxation

levels in order to develop the tar sands.
o--/llLl-
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CHA&T F: Considering the entire frec world, the 0il demand in 1973
was roughly 48 million parrels per day at then prevailing pfices
of §2 %o $3 Qpr barrel. 1In 1974 the volume was the same but at
an 0.P.E.C. host country take of $9 or mecre per barrel. Based on
past trends through 1973, the 1975 demand‘would have been 56 to 57
million barrels per day at a price of $3 to 5 per barrel. In the
post-Arab oil boycott <ituation ~at an 0.P.E.C. take of $10 per
barrel, 1975 demand will likely be not much more than 49 million
barrels which is just slighﬁly mor; than a 2% growth over 197k, or“
about the same percentage as the free world economic growth over
1974, If the U.S. and some European countries have a
sero or negative growth in GNP in 1975, demand "will fall
below L8emillion barrels per day.‘This is a likely occurance.

What price then will resuf% in a continuing decliné in_ﬁree
world economic activity? 1f one is tg éonsider all the evidence
pre;ented in this paper, present‘O.P.E.C. prices may already be

sufficient to push some countries into a period of declining or

negative growth. certainly higher prices would cause an economic

decline in a shorter period of time while bresent 0.P.E.C. prices
($10 - $11/bbl.) may take & ionger period of time. 1t depends to
a large extent on how.ﬁucﬁ-new capital formation is undertike' by
the U.S. to maintain present unemployment levels.

The curve shown for 0.P.E.C. revenue (in chart E) shows
that O.P.E.C. could reduce their output by 30%% ggé\?heir revenue
would be greater than if output was maintained at 157h levels.

It may therefore pbe in their interest to cuftail output (by

forcing further jnereases in their price) for revenue, Conser-—
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vation and political purposes, While 0.P.E.C. may not take this
severe step immediately, it would seem that they have the leverage
to control their revenues and to maintain a 50 to 70 year reserve
life index which they have stated is their goall rather than faise

output to drop them to a 20 to 30 year life inéexz.

-

On the other hand, in the earlier description of the poli-
tical realities, reasons wersvghggested vwhy none of the players would
want a severe recession. The 0.P.E.C. bloc, as their responsibility
in the world rises and in spite df\Israel, would be expected to become
{ess militant. O.P.E.C. itself may eventually not survive a severe
decline in free ‘world demand on petroleum. If demand continues to
fall, the larger 0.P.E.C. members may have to share revenues with
the smaller members and/ér accept production prorating below pro-
ducpion capabilities. Even at today's priceéz one or two smaller
Arab countries have suffered rather severe cuts in productionB. If
O.P.EC. receives help in developing their nuclear energy capability,
they may be more willing to increase their production to allow
western countries to regaih a reasonable (i.e. 5%)_growth rate,

The results later this year or in early 1976 should provide
us with further insight into future price developments if the U.S.,
can.reverse its economic slump (9% unemployment) under current
(frozen) 0.P.E.C, price levels. |

Re-examining the discussions in regard to the international

-

(political/economic) game and the broader forces at work, one can

1 They have stated that they would rather kee§ their oil in the

round, As alternate sources of ener ma e slow in coming to

oot istor%c § ¢ &Y may be useful to
us all in the

2 The North American reserves life index is less than 10.

3 Abu Dhabi, for example (Wall Street Journal, April 2k, 1975, p. 1).
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’

readily appreciate‘somerrather frightful conseyuences, There can
be no doubt that the Arab WOrldl has entered the larger free world
orbit in full force and it is reasonable to suppose that nothing

short of full cooperation by all parties-is necessary’to prevent

i

unimaginable economic and miiitary conscquences Lo all the players

over the next several ycars,

While the Western world may be in for an era of low economic
grewth, the inter—dependencz.of its members may result in cbnsiderable
co—operation éﬁong its members andrihus help preclude a severe
geconomic disaster set off by a disaster to one member. Unfortunately,
the alternative to a present -day severe recession may be continued

severe inflation {(beyond 1975).

~

1 Ang,0.P.E.C. for that matter.-
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ANALYSIS OF OPTIONS

N

The many facets of the energy‘game (model) have now been
"discussed, the past (historical) record h&s been reviewed, and the
data trends have been analyzed; As a. result thereof, a scenario
for tho future has been developed (Charts 3 énd 7); The next step
'is to proceed to upgrade or "solvé" the e@efgy decision model;;

Solving the decision model will consist of finding a strategy
for action, of which the expected relaﬁive'value is greater than .

the expected value of the scenario presented in the previous

chapters. ‘

Strategy will now be developéd in order to upgréde'
the (future) energy model for Canada by maximizing pﬁe*total eX—
pected (reiat;ve) value of the options available to the d;éisiop—
maker undeﬁ!presently known factors or constraints, In-other
words, strétegy will be developed to minimize.£he—risk of having insuf-
ficient energy supplies available in the future to ﬁeet something .
less than the low-growth'demand curve in the period_analyzédf{i:e.
the next sixteen years).

While it is acknowledged thaé other factors such és ;ﬁﬁajor
technological breathhrough or the discovery, of a "major" new hydro-
carbon bearing area could~suddenly come into play,‘ihe strategy
proposed will not take these into consideration and will not';ely
on thesc assumptions because-thé_;isk to the economy would be too

considerable should these major presumptdfons not materialize. As

hydrocarbon resources become depleted, ‘greater and greater emphasis

| ees/118
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3

‘Lwill be plaeed on research and‘@evelopmeﬁt for new energy sources.

While this research andﬁdevelopment will most certainly result in
new breakthroughs, the timing of these breakthroughs‘is an unknovm
'entity, and in‘any evenﬁ, should they materialize, considerable

lead time may be necessary to impliment them.,

The strategy proposed, therefore, is based on.developing
trends, on known resérves, and on the basis-of reasonably known

economic, financial, and technical factors and constraints as

discussed in the earlier chapters.,

Before proceeding,-it is worthwhile ta. note that human

behavior enters the decision-making process to a considerable

degree, This factor may prov1de a varied influence to the final

solution., Vithout quantifying the impact, some. of the *human'

COnsideratlonsl which tend to 1nfluence the flnal result in the

decisionemaking process.-‘may be as follows:.~
(i) individuals from more than one organieaeidh may
be involved in the decision-making'process;

(i1) individuals within the® various- hierarchies of the
decision-making process may submit inputs in;
fluenced by . their own values, goals, interests,,
prejudices;.experience,_knowledge and manageriai

. st?ie,,\_' - A
.(iii) actlon undertaken may vary between individuals

under the existence of unrealistic goals or

objectives;

1l - These human considerations are in addition to the poiitical

(i.e. lobbying) factors discussed in an earlier chapter.
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(iv) in the evaluation of future implicé&ions of an action
| ﬁakeh at an early decision mode, rssults can vary
, from one decision-maker to another as u%Certainty
rises, the further into the;fﬁture the evaluation is;
and , o 4
(v) the motives or as plratlons of a dec151on—maker may
not be held mutually exclusive from a.decision or
action takeslin.his officiﬁl role capacity (for
example, personal goals or aspirations maj have an.
influence on the decision taken).

Hgfefully, these human facfors are eliminated in any under- .
taking though a certain point of view may surface. The decision—
maker is after all,a manager who decides from among alternatlve
choices. He decides which choices he believes will 1cad to the
desired objectives., While each decision—maker has his owﬁ style
and his own criteria for making judgments, it is the purpose here
to focus on pragmatic realities and to utilize these in formu-
lating a strategy for action which, hopefully, will materialize -
in timely and beneficial results. -

The goal of an action»is seldom if'ever unitary, rather
it consists of a whole set of constraints whieh the action must

satlsfy. The provisions in the Constitution, particularly those

centering on Section 109 with regard to "all lands, Mlnes, Mlnerals;

and doyalties belonging to the several Provinces of Canada, etc.,

and a}i‘sums then due or payable for such Lands, Mines, Minerals,
or Royalties shall belong to the several Provinces, etc.," present

such a constraint on action, should action be (recquired) in the

«s./120
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national intefest and be of national importance. It was
shown thét there can be a cgnsidefable difference between the
interest of a province and that of Canada as a wholel. Hopefully
in the wisdom of the decision—make‘r(s)z, the constraints have beeﬁi
consiéered and weighed in light of both provincial ané national -
implications. If they have not, history will not judgé us kindly.
as a nationB. There are always several ways in achieQing a fequired
result. One or phe other may be sufficient to satisfy many of thé
individual requirements if not all. | “1

In th% coursc.of this paper; tﬁé energy game was dissected
and viewed in its respective arena, such as the domestic arena,
‘he Canada-U.S. arena, and the international arema. The factors
and constraints iQfoived in each arena were identified and con-
cidered. By so doing, the overall forces at work on the domestic
situation are a§sessed and taken into account.

| The economic~political game being played in the international

arena is a rather dangerous game, the results of which are far
from being certain. Because two of the three primary (and rep-
resentative) players (i.e. the U.S, and the U.8.S.it. ) have a nuclear
capability, it isﬁﬁifficult to envision anything short of cooperation
betﬁeen the U.S. and 0.P.E.C. to achieve mutually beneficial economic

and political results suitable to both. Without cooperation, a

‘political conflict may. errupt (again) involving Israel. On the

1 Canada is comprised of the several provinces and territories.

2 FPor example, the First Ministers.

3 Refer, for example, to Frederick P. Varcoe, nlLegislative Powe
in Canada“, p. 13, beginning with "if Canada was to take its
place in the international field as a full-fledged nation, etc."
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other hand, the mil{tary stalemate between the U.S. and the U,5.S.R.
will probably allow ecconomic and monetary forces to take their
:natural course. Intaumilitary stélemate, the® international political
games merely reflect incremental steps in the process of world
economié and monetary evolution. |
' There is increasing evidence that the Freé}World petroleum
\bensumption has been flat at best or has declined in the past two
years for the first timé since the Second World War. While the
0.P.E.C. price has been "frozen" until September, 1975, Pn{Tarlly
‘because of the position taken by Saudl Arabia, it is unlikely that :
0.P.E.C.T will reduce its prices even with falling demand for its
petroleum because of rising U.S. inflation and the deFeriorating
purchasing power of the U.S. dollar. Eventually, howevér, the
3 U.S. monetafy situation (increasiﬁg inflation) may cause thé entire
process to come to a'halt. Tt is difficult to envisage O.P.E.C.
B selling its product for any value below relative North A;erican |
values (in present day deollars).
As inflation rises in North America (Chart 5), the increas-

ingly large funds required for investmént in new fécilitigs may

cause a postponement or even an abandonment2 in the timely devel-

opment of new energy sources, particulafly as _the governménts take
\ 1

an increasing share out of the energy exploration-and development

)
'

streams and divert this money into serv1ces and 1nvestments other

—

-

than energy. ~

1 0.P.E.C. may have to prorate production among its members on

the basis of some revenue formula in order to survive a considerable
i decrease in demand for -its petroleum. - ‘

! 2 The Syncrude Tar Sands Project was a case in point. It was rescued

financially by the Alberta, Ontario and Canadian Governments,

{ . ,- | | g
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Phe inflation factor, the supply trend of existing Tesources
qf oil and gas, and the "success" trend in developing new energy
éupplies (to date) when takﬁ? togethery suggest thathanaQa may have
séme difficulﬁy in achieviﬁg even the 'low growth deman'd'curve,l

Because the world economic situation is difficult, the demand
for natural gas iﬂECanada may not follow the longer term growth
patterns of Chart 3(g). On the short term, however, the domestic
requirement problem is immihent. Without a reduction in gas ekports,
little or no new gas is expected to be available for the domé;;ic
consumer until after 1982 or-beyond (Chart 3{g)) or until such time
as new éupply'sources come on sﬁream. If natural gas is considéred
in the context of total energy (see Chart 7) the entire natural
gas export commitments will have to be curtailed in order }or'
supplies to meet the low growth demand curve.

Because of the declining tréhds in c¢il and gas reserves
fdditions since the 1960's (see Charts 1 and 2), historical per

capita energy requirements in Canada may have to remain unsatisfied

for some time unless the National Energy Board rules that the

.domestic consumer has priority use over the export consumer {market).

With the production decline in some northeast B.C. fields, exports
to the U.,S. have already been reduced by the amount of field pro-
duction decline (see Table 1), ‘

.In order to continue with the natural gas export commitments

" to the U.S., a massive coal (i.e. to provide solid and gaseous

fuels) development program would have to be implimented almost

immediately., The four or five year lead times required to place

1 The 'low,growtthemand' curve according to E.M.R.'s, An Energx‘
Policy for Canada - Phase I,
Y Y\
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] a new mine into production and build the auxiliary transport: faci-

lities may preclude this plan. Nevertheless, some combination of

export reduétién, coal development, and reduced demand (i.e. con-

servation). may pro%ide a partial but alternative approach, Exports

can ‘be reduced by 1/3 to pre-1969 levels on the basis of end-use

- control and class of market (i.e. interruptible gas). It may be
'morally painful' to reduce exports Heyond this level, having com-—
mitted them in the first place, If timely frontier gas does not
become available it may well be tﬁ;t LPG'sl and NGL'sZ are
eventually reduced as well. (See Supply-demand Charts of Set 1).

- : Alberta (and Saskatchewan) may have little or no interest

in a massive coal development plan, particularly as it consumes

only ten percent of its total natural gas production. Alberta has

formulated a plan of industrial diversification and has encouraged

[% petrochemical development in the province. Of coursey as long as
{i industrial development does not duplicate existing facilities

L elsewhere, industrial development should not be a detriment3 to
I the country in the event of a serious economic slowdown. The lack
| of encouragement for coal development as an ener%y source, whether
l‘ as a solid fuel or as coal gasification, will not preclude devel-
[é ﬁﬁ:ent eventually as the demand for coal will probably respond to

! natural economic forces. Should natural gas exports be maintained,

!T the problem then is in the speed of development required and the

related availability of huge investment funds (which the provinces are

i
1 ; presently taking out and diverting elsewhere).
|

1 Liquified petroleum gas.
2 Natural gas liquids.

3 If it results in over-~capacity.

\
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The reasons for recommending a coal development plan are

» as follows:

(1) Coal reéervéslare a reasonably known entiﬁy. It -
is essentially a matter of ginancidg and deve;opmént;
(ii) Tgnminimize the risk of having inadequate domeétic
energy supplies, solid4fuelsvshould be made available,
particularly to industry;
(iiij Coal gas would be reguired to maintain pipeline
viability in the event frontier gas supplies are
not available on a timely basis; and
(iv) To maintain as much of the gas export commitments
as possible,
By 1977, Canada will become a net importer of oil. This
will make it impossible to continue the present financial trans-
action whereby the wellhead crude oil price is maintained at $6.50
..per barrel2 east and west of the Ottawa Valley oil policy line.
The o0il "subsidy" will cease and the price will rise the rest of
the way to the world price whatever it is at the time. If the
0.P.E.C. price is lower, then development of the tar sands and
Beaufort Sea may require some form of tariff protection in order
L0 cncourage their development.
Because of thé rising net crude imports éfter 1977, Canada

should have increasing access to Petro-dollars for‘eaergy‘invést—
: 1

HoL

ment purposes after 1977,
MAP 4: Timely development of our 'best bet! energy options (Map

L) may not be possible to meet the low growth demand (Charts 7 to 9).

1 t 3 oteworth hat Capada's estjimated_all coal reserves a

6. iso the wor dFs tota wh'fe ﬁ.é. coal regerves co pr%se ES.%S
and the U,5.S.R.'s comprise 61.8% of the world total Tper the
1973 Keystone Coal Industry Manual; Mineral Resources and the
Economy” of the U.S.S.2., A, Sutulov).

‘ nt later in 1975.
2 Or some large amou ! 5 .../125
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Various reasons may prevent timely development including the
financial climate, slow reserves development, and/or physical and
material liﬁitations. in order to minimize the-risk of this
occurunce,'a massive coal devaiopment‘program should be undertakcn
in conjunction with a government prngam of research and devel-
opment (i.e, in hydraulic mining, ctc.).

To further reduce the risk of inadequate encrgy supplies
in the futurec period, consideration should be given to buildiﬁgl
a pipeline into one of ﬁhe 'best bet'-areas now, rather than at
;uch time as the threshold rpserves are reached before proceeding.
Trends are available with which to evaluate the 'best bet! areas.
Expertise from the likes of J.C. Sproule & Associates may be heipful
in making such an evaluation if it is necessary in.thc national
interest.

Coal, o0il and gas Qupplles could be made available from a
programmed curtailment of exports to Japan and the U.S. should
new energy “options" fall to reaéh timely development. The following
tabulation represents a ranking of the 'best bet' hydrocarbon
supply "options" (Maps 3 and 4), in the order of proven reserves
potential, certainty of supply and timely importance:

(1) Coal, (solid fuel and coal gas)(i.e. Western Canada

and the Maritimg Provinces):
(2) The Athabasca Tar Sands (i.e. the Syncrude Project);
(3) The Arctic Islands (i.e. The Polar Gas Project)B;

(%) The Beaufort Sea (i,e. o0il and gas);

1 This may require government assistance.
2 Including LPG and NGL feedstocks that could be made available
for synthetic natural gas plants.
3 As a natural gas pipeline project on the ba51, of threshold rescrves

of 25 Tef or as a liquefied natural gas (LNG) project on the basis
of & reduced threshold, -
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(5) The Mackenzic Deltal(with Prudhoc Bay gas, it is
called the Gas Arctic Project), and |
(6) The Labrador offshore (i.e. oil and gas); -

The Lébrador of fshore option may be the best of the 'best
bet' arcas on the basis of present geological knowledge and because
of its proximity to Eadtern Canada where the supplies will be Y
required most. However, the Labrador offshore area may be the most

difficult area to exploit because of immense technological require-

ments that will be required to surmount the ticeberg alley' and

z ocean bottom ice scouring. e
[- In the event that the El Paso natural gas line through
Alaska is approved instead of the Gas Arctic Project through Canada
‘ and the U.S., the Mackenzie Del;a proven reéerves based on present
| trends, may‘ge insufficient for timely development to meet Canadian
‘3 requirements., The Beaufort Sea may yield some gas reserves in the
[y future and, in combination with the_Mackenzie Valley, may eventually

provide a sufficient threshold for a transmission line sersicing
Canada alone. A trade-off ‘between presént lower cost natural gas
exports and the higher cost Mackenzie Valley gas with the U.S. in
; the event that the El Paso line should be approved, is not a good
9 option since the Mackenzie Vélley gas potentially represents one

of two natural gas "choices" available to Canada in addition to

the "curtailment" option (by 1982), A considerable change in the
economic situation in Canada may be the only factor that could change

“ the demand to accommodate this trade-off in the longer term (beyond 1980).

1 RBecause of the influence of the multi-national corporations on

: the model presented in Chart A, options (L) and (5) when taken
| together with the Prudhoe Bay pas may gain exploitation apgroval
5 "befare optiondYB?. The combination depéends ?rlmarll¥ion U.S.

i

preference and self-interest on the means o

exploi
[; 8ay gas (i.e. LNG or pipeline natural gas).

ng Prudhoe

'
L
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The domestic coal development prograi would require timely
Provincial support. As provincial interests may not be the same
as the federal interests, this support may not be available. Per
capita consumption of coal is higher in the U.S.‘than in Canada,
so Canada would be pperating {rom a lower base of operations. In
addition, the U.S. government has dedicated considefaelc moneyl
for research and development into coal and coal mining methods (i.c.
hydraulic mining).

A target for domestic coal congumptlon could be set at 1
quadrillion (101)) Btu's per year by the year 1985. This is a large
amount and it may be physically unattainableseven if investment
funds were available. ltlis mentioned however, because it is the
amount that would be required to allow current gas exports te
continue under the low growth demand forecﬁstsgxh
- At the present<rate of tar sands develug\ent, it is doubtful
whether the Montreal line (250 MB/D) can be/ ‘filled® when it is
scheduled to come on stream, particularly in the early 1980's
(unless a program of rationing3 west of the Ottawa Valley line is
undertaken).’ Should the Beaufort Sea potential maﬁerialize into a
viable oil pipeline project with minimal tar sands development (as
shown on Chart 3{b)), it may be needed for the market west of the
Ottawa Valley for a time. The scenario suggested on 5part 3(b)
may be helpful in assessing the timing of the Montreal line project.
Of course, various other scenarios can be designed as the state of

knowledge progresses.

1 in estimated $14 billion,

2 See Chart 3(b). As stated earlier, a case can probably be made
for a reversible line,

3 3y the Energy Supplies Allocation Board (i.e. ESAB).
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If Canada should allow a large portion of the natural gas

ey

exports to continue, the revenues derived for these will have to

be sufficient‘to pay for the cost of imports to displacel.the
supplies exported. On such a parity pricelbasis, it may be feasible
to import oil for some uses that would have required the natural

gas otherwise as long as the Canadian transmission companies can

maintain deliverabilityz.'
I. Thc long lead times (i;e., 9-10 years) reqqired for nuclear
o development (and to a lesser exteﬁt, hydro) make it highly unlikely
| that the demand portion‘served by hydro apd nuclear can be increased

by 1985. The demand served by hydro and nuclear is doubling every
! 9-10 years. A reduction in lead times from 6-7 yearéﬁméy eventually
| be feasible and could increase the projected demand pgkgion.

An intimate familiarization with the construction of Charts
7, 3(b), and 8, can be helpful in understanding the developing
energy situation, Variations to these charts may be possible

'

depending on how fast projects procced to completion, how additions

to proven reserves proceed in the frontier areas, and how the devel-

oping intergg&ignal monetary situation is resolved. To recap, it
is important to understahd the elements that have gone into the
construc£ion of these charts (Charts 7 to 9). These are as follows:
(i) nuclear and hydro supply is as priojected by EMQR.
i R Because of the long lead t;mes, these projectiéns have

been left intact. Beyond 1985 nuclear is a 'best'option,

1 On the basis of a Btu heat content, burning efficiency trade-off.
2 Until pipeline-throughput begins dropping off due to a lack of
sufficient gas-supplies.
\ ees/129
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(ii) the natural ga; supply block (Chart 7) includés the
- projected supplies f;om-Western Canadian sdﬁéces,
future pipeline proj;cts (such as the Foothills line
and the Polar gas line), and the total of the natural
gas exports to the U.S. If any one of these supply
- elements are removed, for example, if natural'gas
éxports to the U.S. are continued in total, then
the total projected supply as represénted {Chart 7), .
will have to be réduéed“by the amount of the parti-
cular supply element and the low growth demand réduced
accordingly (unless the supply element is replaced
by an alternative supply as has been dohe in Chart 8
where "coal" displaced the natural gas export supply
element in order to continue same).. ' .
(1ii) the petroleum supply block was constructed to refiéct
N.E.B., demand projections.. Possible.supply elements
that may be available to fill this demand on the basis
of pregent cqgstruction trends, reserve possibilities
(i.e. The Beaufort Sea Project), and the monetary
sjtuation;weie superimposed in order to get a reading
on 'what is likely?,
' Taking into account the co&struction of these charts (Chart 7),
it can be said that, on the basis of total energy and the low growth
rdemand curves ,(a population of 29 million people by the year 2000);
the natural gas exports will have to be eliminated in total -starting

in the year 1977 unless the demand for this supply is reduced or ,
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satisfied by other eﬁorgy “"options” such as coal, or importis in
addition to those shown as minimum net imports., The cumulative
‘cort. of these imports in 1974 dollars is shown 6n Chart 6.

Other encrgy options will certainly be available to meet the
demand in future years (beyond the year 1990). While it fs unlikel}
thazt these will make a significant contribution to the supply
situation in the period studied, development of these will be well
under way before the end of the century. Some of the ' future’
options suitable for the different regidns of Canada include solar
gnargy, wind enérgyg tidal power, gebfhermal encrgy (power), non-
tar sands synthotic oil, biomass, and eventually hydrogen (probably
the most important “option" towards the year 2000 when considered
with nuclear energy). An electric and/or a nuclear powered car and
a nuclear furnace (for space heating purposes) may be viable befond
the year 1990. A technological breakthrough in storage battery
design or alternative meéns would stimulate electric car devglopment.

In the U.S., solar energy and the heat pump can play é‘b
rather lafge role in filling the energy supply-demand gap in thé
next sixteen years, particularly in states such as.Califgraié,
Arizona, New Mexico and Florida, 1In Canada, soiar Gnergy ma& ﬁlay
only a complementary role (i.e. assisting other sources only) for
space and water heating as the equipment required may be cumbersome
because of the cooler cli ¢ conditions.

It has been the jurpose in this paper to identify the major
options available for resolving tﬁe supply'problems in the immediate

future, the supply decvelopment trends for which are already estab-

lished,
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T/ﬂ\\_ Summari;ing then, fhe‘followiné should be given consideraiion

) in order to minimize the ri%k of future éupply deficiencies on

the basis of the low growﬁh dehand curvegf \\/fj

(1) A major'domestic'cpal development program should

be undertaken, GS%Q%E;Znts spould provide the en- ~
couragement, fund the reseqfch and development costs,
and provide tax write—off ihcentives'in the Income '
Tax Act for the purpo;eJFf easing the cost of equip-

ment changes to handle coal,

(ii) A regulatory decision should be taken ﬁith regard to

the natural gas export questidn. If the regulatbfy
body rules that the domEStic‘consumer will receive
priority to all thh domestic natural gas production,
then the extent ofr the export curtailment will
depend on the evpluﬁidn'of—éeveral factors including
, (i) above and a combination of other factors such

aé conservation measures, the economic sitﬁation,

and .alternate supply choices.

: (iii) Due consideration for‘f%"early} start on a 'best bet!
(i.e. Polar Gas or Gas/hrctic) energy pr'o,jec‘c,z‘L in
[} the "public interest® withfa?propriate assistance2

; from government if necéssary. '

(iv}) A -tar sands development corpbration3 for the purpose

of soliciting provincial and O.P.E.C. funds.

3 .
Immediate or before 1977. . RS
Financial and Consultative.
An entirely new corpération is envisaged., . L
The author docs not intend to suggest that a pipeline is the most
economic and physically feasible means to transport energy. An
B evaluation as to the suitable means ofﬂtranSpo;; is a matter
i beyond the purpose of this document.
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An energy conference by féderal and -provincial
governments to consider the "total" encrgy pictufc‘
and an eventual plan to maximize the cost-benefit {Q
effectiveness for all Canada.
A‘re~evaluation of Canada's population (?rends) to
QPQ fear 2000 should be undertaken, if éhe low growth
‘demand curve appears unrealistic in view of the dom—JEJz
estic.energy supply and monetary situation. | ( 7
The federal governmént should ensure that a suffi§:;ﬁt
.pért of the present revenues (from petroleuﬁ exports,
etc.) are used for investments in energy development
" to meet future domestic requirements. Any revenue sharing
formula should have this element built into it. Of
course, this coption will have to be’ consistent ﬁith
(i) the British North America Act, aﬂﬁ {ii) the
uhderlying constitutional intenp%pns’envisaged by
federal and pro?incial author%#igs. Hopefully, “the
guiding principle for[the~au£ho§iti€s will be the
longer téfm benefit or_Jgeneral advantage" of gll‘éf_-
Canada."lf it is not; {hen the authorities wiiixhavé.
failed to carry out'their responsibility for the

national good and history will not judge them kindly,

_even if present day beneficiaries do.
The alternative to success is a painfulfallocation of

. ‘ . 4, - .
_available energy supplies. L
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We have reviewed and discussed the enerpgy pame at great

_

len;th from several aspects, including the.dnmestic, Nofth hmerican,

ihterﬁationai, the past and the future, and, hopefully, as this

research paper is closed out, all of the initial objectives\;ave

been met. Much of the material contained in the preceding pages

has undergone some criﬁical and expert scruliny forhwhich the writer is

indebted, undoubtedly it should undergo morc scrutiny. Perhaps

not all of the elements contained in.this paper will meet universal

'agreement but as the cnergy game is ndt as yet played out, its

greatest critic will be the 'test of time' for which it has no fear.

| This has been, in total, a personal exercise and undertaking,
enjoyable but often trying as i% contains many complex elements
cncompassgng several fields. Perhaps the paper should contain

more of a ﬁoint of ﬁiew and far more discussion. Perhaps it should

i try to do a lot more or a lot less. ‘Tﬁis is a mattcer of human

'judgmént. fﬁ%&@riter is human and should be forgiven any human

| 5 |

i After all, if the next sixteen yearé are difficult yearb

| ’and‘are something less than low growth years in man's energy re-

- érientation towards the twentieth century and the oceansl, it is
.often only after great human effort that there is the greatest
Prozress, Ipubas|been so throughout hiétory.\nlt has been.so even
if the changé'has been violent, and hopefylly, the chapter on the

. international game illustrates that the cooperative solution is

J
l . 1 Towards a nuclear/hydrogen cconomy.

1
e

8/

7 | ere/13L




( }IJ - 1.3’4' -

preferred to the military solution. If a miliﬁary solution is

( used, there may be no winners, It is a thin economic linc between
{ the two extremes and either option is entirely possible. conomic
’ realities will eventually determine the outcome of the free world
economiclbﬁiance whether or not the military option is used. While.
. some Arab elements and leaders have been and perhaps still are
militant, in general the dominant Arab'leaders have displayed a
great responsibility (i.e. King Paisal and the Shah of Iran).

there is the eventual cconomic balance, that is "where is
the equilibrium?" There are two price extremes to this question.
- On the one hand,'there is the high price ($10 and up) reflecting
high infl;%ion in the Western World, high unemployment, and a de-
; creasing demand for 0.P.E.C. o0il, and the possibility (i.e. 1979-80)

of an eventual pgige break if demand for oil decreases considerably.

| Cn the other hand, the opportunity for high growth in the indus-

. trialized world and a relatively low price ($5-6) may now be lost

as domestic price levels have surpassed the lower ($4-6) price

bl

! levels. Domestically, at pre-Arab oil boycott prices, the large
' North American demand has quickly consumed or is consuming the
i easily accessible hydrocarbon reserves. As the 0.P.E.C. reserves

) "’ are easily accessibl® as well, a price of $4-6 per barrel at this
. time would quite readily allow the current low or negativé free

1
JRS———

worfld economic growth to expand rapidly. But what happens in

'sixteen years' if the 0.P.E.C. reserves are depleted in the process?

Will the industrialized world be any more réady to cope or will their

economic collapse for the lack of sufficient and timely options be

=

that much more severe?
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These are all-important questions and not without answers,
Whlle the scale &a much greater in the Lntcrnatlonal game and the
players are different, the problems are not unlike those in the
domestic situation betweeh the producing and consuming provinces,
0.P.E.C. has made and is making iﬁs decisions while Canada is
equally responsiblc for hers, past, present and future,

With regard to the rationall model for Canada in relation
to the U,S., it has-Eeen-shown that elements related to political
behaﬁior, mixed corporaﬁe interests, lobbying, and human elements,
such as limits to rationality, and inherent concepts such as
"unllmlted resources'y can explain the 'Qreakdown in"rationality'
in the decision-making process (i.e. Canada faces the prospect of
retracing a previous actiop and actions on natural gas exports).

The inherent concepts tabled in the ‘introduction and dis-
cussed in the body of the paper are "unlimited resources" and
"prope% accords". ~It has been shown that the "unlimited resource"
concept has littie place in the decision-making process and is
in fact, a negative factor. While Canada's approach in the matter
of "properlaccords" in the international forum may be of some con-
sidefable use {for example, in fofmulating the means and ruleg for
Petro-dollar recycling), "proper accords" may not be sufficient
in handling future problems facing Canada. The "real approach" asg
Practised in the U.S. (with some recourse to "unlimited resources")
may ve of more immediate benefit in securing the necessary supplies

in the period studied (i.e. the next sixtéen years, 1976 - 1989),

X Optimizing.

.eo/136
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With regard to domestic federal-provincial relations, it
has been shown that provincial interests and activities may not
be in the eventual national interest even though the constitution

nay provide some basis for their position on lepal grounds dep-

ending of course on the legal interpretation/by alWthorities.
Federal interests or leadership may requi < re-dirgetion to help
s5atlsfy reasonable provincial grievagfes. In the en ' however,
both sides (namely the federal and;provincial governments) will
have to face the common problem which is the huge energy develop-
ment and the £:;ge capital requiremeﬁts needed to do the job
regardless of who 'owns' the resources. It is in the provincial
interest to do so because of the inter-rglationships in merchandise |
trade. Energy is the primary*building block required to sustain
gvéé industry's existing capacity to allow this trade to continue.
O.P.E.C. particularly Saﬁdi Arabia, seems to recognize this
problem, |

Both sides of the legal question have been shown in the
chapter entitled, "The Nature of Canadian Unity". In practice,
there has been split jurisdiction over resources and it is not
entirely clear fr?m the readings that this was the intent of the
constitution. Intent certainly is not clear, and moreso, it'is
doubtful that the Founding Fathers intended Canada.to remain inl
a provincial mode and not progress conSistently towards nation--

hFod. What does 'belonging tot'? entail? Does it involve total
r

}  Or revert to occasionally.
2 " Per Section 109 of the B.N.A. Act.
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ownérship and control or responsible mdnugemunt and a 'beneficlal
interest'? In the.contcxt of natibnhood it i difficult to en-—
vizapge that ithe Founding Fathers intended the former without some.
'limits‘l, The anaiysis oi past decision-making from the stand-
point of provincial, federal, and international vicwpolnts,
clearly shows that, 'might is not necessarily right, eventually'.
Even compromise may not be right,. National responsibility that
some of tﬁe Arab countries appcar to be moving towards may’ be
more appropriate.

A period of low groﬁth in Nortg America appears Lo be
immineng‘ quse of energy supply constraints. In order that life
styles arec preservéd as much as possible, it may be nocessary to
re—cvaluate Canada's population requirements to the year 2000,

As immigfation2 not births is now the dominant factor in population,
the population trend for Canada is quite flexible, |

Political considerations have a considerable bearihg on
decisiOn—making»aﬁd the final resolution. ~ In order that the “real
approach® prevails, consideration should bé given to the institution-
nlization of Canadian administrative law along American or Irench
lines. While provision for the formalization of dissenting opinions
in decisions taken by tribunals may lead to the ehcouraggment
of appeal action and may not be desirable by some, it may be helpful .,
with the passage of time, to have provided for a formal staff
record in the courts. The latter would enable the state to have

recourse if it proves necessary.

1 See Varcoc, P. 173, ‘and the casc, "In re Transfer of Natural
Resources to Saskatchewan, (19325 A.C.28",

5 Refer to the article in the April 1k, 1975, issue of the Globe:
and Mail and thg statement by Immigration Minister Robert Andras.
lMost present day population estimates for Canada encorporate
2 historic¢ annuil immigration figure of 100,000,
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Tt is difficult to cnvisage why the state should not have

——

e

this 'recourse' option.

In his work, Economics and Public Purpose, John Kenneth

Galbraith in discussing regulatory bodies in the U.S., has statedl
that:

"Public regulatory bodies, it has long becn observed, tend
to become captives of the firms that ostensibly they
rcgulate. This is because the rewards of cooperation
between the techno-structure and the regulatory agencies
nofmally outweigh those of conflict. The compliant regu-

Aatory body accedes to the needs of the technostructure;
“the latter supports or in any case, does not 0ppose, the
continued existence and needecd budgetary expansion of
the regulatory body. The aggréssive regulatory authority,
by contrast, invites public scrutiny of its neceds. And,
since its conflict is with the technostructure, it will
be widely regarded as being in conflict with sound public
policy...Acqulescence, even if it risks criticism for
being useless, may be better bureaucratic policy.”

If this is a universal law and there is no basis to suggest

§j ~it is not, then if it is applied to the Canadian spectrum it will
reflect all of the.dominant elements and interests discussed in this

!1 work. This is why it may be important to iqstiﬁutionalize Canadian
administrative law along the lines proposed particularly if the national

|

and “public interest" should require policy retraction in the future.

l] In so far as the national and political process 1§ concerned,
| it will suffice to say — that the rational process should give mgn
[3 the means to_avﬁid his potential self—extinction. There of course «i
i {1 ié a difference between what one wishes to beiii;e and what really

is. The latter may be difficult to ascertain/giving rise to the

P political process. Certainly the{two may often not be in tune.

T

: N Y

1 J.K. Galbraith, Economics and the Public Purpose, Pp. 160. ~
‘ \
|
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¢ Docs not include coal coke and petroleum coke productlion and trade)

. DOMEST|C

u

onsUMPTION W
c

COAL PRODUCTION (1)

Bl

COAL Expomsk'”

—=== Incrementai
Price

[ ._._.I_.-D

SOURCE -I‘I)STATISTIC S CANADA

1963 L1ss4 [965 | 1966 | 1967 |1ssa J 1969 |1ey/o |1971 | 1972 [ 1973 {1974 |197s

h Canada, exports and imporis of coal,'1972-73

1972

2 19737 :
N K . {short tonv) (s) (short tons) (53 T
Exports I i . . ro
! Japan Yy 8.322,937 103,335,000 11,712,105 160.046.000 - e
— / Chile - 101,099 1,260,000 §14,530 1,369.000". e e e
V4 Belgium-Lunembourg 71,827 716,000 - - 1
- - Unitéd States 9,910 107,000 184,001 - 3,241.000: s o
St Pierre-Mizuelon 1,565 . 35,000 . WS4 19.000 -
United Kingdom 10 . 11,760 389,000
West Cermany 5 . - - = ' Ce e
— " -
Total ‘ £.513.403 105.953.000 12,023.700 165,964,000
* Imports ¢for conwmption} X
Anthracie ' : ' -
United Stutes 179,344 5,945,704 460,599 5,625,000
Bituminous . - .
United States IR,B85.546 172,341,144 16,014,841 160.824,010
)
Total §9,264,890 178,286,848 16475440 166,449,000
.4 -
[

Source: Statistios Canada,

’.W' Nt * Less than $1,000.

Source' Canadian Mlnerals Yearbook 1973.
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SOUHCE
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1
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(Various demand scenarios)
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CANADIAN COST OF IMPORTS

L :

(REFER TD CHARTS 788, LOW GROWTH (1b) DEMAND)

CASE 1% Min.net imports, no Beafort Sea & maintain
gos exports wy coal demand displacement.

CASE 3! Min.net imports.

Based cn ave, import price of $10/BbL.(19744)
or commodity equivalent value
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I SuBJICY SHEET 2 OF 2
. DATE
rroster__—ne "Players" Defined . -
I LOCATION CHECKED .
SUPERSEDED APPROVED LZ
] — | ' -
Definitions/Abreviaticns: ]
T IPAC - Independent Petroleum Assoc1atlon of Canada
- CPA - Canadian Petroleum Association
ﬁ FCO - Privy Council Office ‘
: P¥O -~  Prime Minister's Office : L
- ENR - Department of Energy, Mlnes and Resources :
NEB - National Energy Board -
CLODC - Canadian Assoc. of Oilweek Drilling Contractors i :
cDC ~ Canada Development Corporation R DR
CAC — Canadian Association of Consumers -j-ﬁ '
B PP - Pollution Probe (and other 'like' OTESe 1.e. C.5.P. ) '*“T"i
CARC - Canadian Arctic.Resources Committee -_—fii?
OEC , - Office of Energy Conservation (reports to Min. of EMR) . ...
N - ENVIR - Department of Environment e e --"~--§
FIRA - Foreign Investment Review Agency o
_NDP . -  New Democratic Party - e
- .- OPEC - Org. of Petroleum Exporting Countries Ut i
l ! FPC - Federal Power Commission (U.S. equlv. of N.E.B. ) -~---“;———4
. oprr - Ontario ‘Petroleum Institute e "“"“““f?
e ~ {(University of B.C. . - R
—— - V{Canadians for Responsible Development | S
t T ~ \(Canadian Arctic Resources Committee 5~;"~~~i-¥—i—~—%
. Others (Committee for an Indppendent Canada T ““é“"“j
(e - \warsie B
- — ~ |(Voice of VYomen S e RS
1 - - ((Various Acedemics = L F"——-“-‘~~M~L~-~§
Lo - YEtc.

= T

[ - - me e e e mmene aa . §
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* SuBJECT ’ C O sHILY 1 of 5 CHART(S) &
‘ - i : DAYS :

PROJECT . Y -
LOCATION : - CHICKED ]
SUPERSIDID o i . . APPROVED .

r . ‘ , : - —

' PROVED RESERVES OF CRUDE Oil
IN THE - UNITED STATES, 1945-1973

Crar kN PR mee e

Ty
i BILLKONS OF BARZILS - ) .
. 40 .. - 40
35 |—PROVED RESERVES 3s
Ll
- !
f m
30 \w: 30
25 25 |
| ( ,
. 20 - — 20
g i ‘ :
i {AS$ OF CEC. )1}
; 15 {—4 15
I [ I | P [ I B | [ T [ I |
4
! 13 T T7T T T 1 T 77 T 77 T T T | I 13
( 12 | ! ﬁf 12
{ 11 | NEW OIL_ADDID DURING YEAR 03 11
- 10 i : B 10
R ° 3
] 3 ]
s B '3
i > s
I + 4 L4
' 1 a 3
2 2
1 1
\ o ]
- 3 1
L 2 2 .
| a 3
o ] .
i 5 f—i - b,
'\ ‘ 6 i_ N PUDY B & il 1 N l F A S T 1 I " 11 ; PR _.]! . 5!
§ : Mg & 0 % & % 0 N UMM NN Y MWEGLUUAN R . L T 1
ii ; Source: Resecrves of crude cil,natural gas liquids,and natu 1l FAS
: ! 4in the Unitea States and Canzda and United States productiwve cmnic-

o ity as of Dec.31,1973,Vol,28,Junc 197L. Published jointly oy tie
‘ American Gas Associaticn,imerican Potroleum Institute,and Caradian
- Petroleum Association. . =
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AFPROVID

U.S. NATURAL GAS RESERVES

Chart 1—,

) )
: f
320 I 'I‘.rl fons of Cubic Fect320 J
1300 - PROVED RESERVES _ \l : 300
280 — - , ’—O’C\VA ~ 280
240 ’ / 240 .
220 A 220
ot [
200 V 200
180 /j 180,
) .
160 - 1607
{As of Dec. 31) '
40 [ I [ T I T N I T [ I 40
35 35
30 - 30
25 — ADDITION 25
20 (e 20 .
' 'J'-"f: N 15
4 v By
.'_". 0
. ] o) » '_ . 10
Fiot -
B v 5
b 1
RRERRS 0
[ '
| 5
10 4
15 i
20— PRODUCTION 20 -

l

>
-

AGA Committee on Natural Gas Reserves

5
1947 48 49'50 51 52 53 34'5556 57 58 5960 61 62 63 64'65 66 6768 69'70 71 72 73
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yuurcesdeseryes 01 _crage cil,. nat A Lcui a1 N N
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'‘Uni
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: otdtes preductive capacity as ol e,
31,i973,V01.28,Jdune 197i. Published jointly by the A.G.A.,A.P.I.,& C.P..
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-CALCULATION SHEET

sueCt . sHEtT or > __
~ DANL
rROJICT »Y
LOCATION CHICKED
SUPERSEDED APPROVID
r— . . .
CANADIAN PETROLEUM ASS'OCIATIOZ\' 1973 Y=AR BOOK
CRUDE OlL RESERVES IN CANADA
MILLION BARRELS , *
15000 - 13000
REMAINING RESERVES
]
13000 ———- - - {13600
Hooof— 4 “. N —_— « -duooo
!
! PROBABLE
) - . 9000
1000 —m ——— = —1{T000
5000 « 43000
3000 + {3000
!
1000 1 1000
2000 ———— T — 2690
. GROSS ADDITIONS ] !
. PROBABLE [ : ;
|coo_JM’|:ﬂ — e — .__.__[_,_ - $- - P {icoo
- ! 'j
1200}~ - - i et -f = 11 _————— - 1200
! z i ;
w0l i
s00f ¢ . l-l H )
u—-iBﬂﬂJﬂ o3 H A
oo T EIER 190N 98 EE0R 1 5
b 1 LAt audt
: }
- 400} - . :
NET PRODUCTION
€00 . :
woj - - v .
e !- 1 i 1 i
1000 - —— 1355

l’\ KCSTAVES CIMMITTEE),

B
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CALCULATION SHEET

SUNJECT SHINT oF __— _
DATE
PROJECT Y
LOCATION CHECXED
SUPIRSEDED, APPROVED
- CAIADIAN PETROLEUM ASSOCIATION 1873 YEAR ROOK
MARKETABLE ".
. NATURAL GAS RESERVES IN CANADA
TRILLION CUBIC FEET X
[T} T T T 64
REMAINING RESERVES 11/\__3
S0l - 60
13 55
52 /%&n . .2
a8 : )
a4 | / 44
PROBABLE/ | .
40 T 40
. ,j//’ .
32 H
/’pnovso ?
28 /V 28
24 24
: ! /
20 / . 20
16 < ! i6
'z % i L 1 1 1 1 1 1 1 1 1 1 1 1 H 1 |2
10 T 10
GROSS ADDITIONS
- | -
erovEp [ PROBABLE i
8 E ..
Yy
6 ] 6
s j] _h 4
L} n-— r—-‘ﬁ 4
. 3
b I
2 1 - 1 ‘L H ' "1 2
[~ l ‘1—] J A l |4 A _}] N
' . HENTNTHRINIE !
0 e T T U T A 0
| Didiat il s LA 22 .
"] NET PRODUCTION ' % )
2 v ?
3 3
4 H 1 L 1 | U T | 1 ! 1 L 1 1 1 I 1 .‘
54 I9.55 1960 {970 1915

L FLSEHVES COMMITTEE o
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susJEct SHELT Of i —
DATL
rPROJICT wy
LOCATION _ CHICKED
SUPERSTDED APPROVID
r . =
CANADIAJ PETROLELM ASSOCIATION 1973 _‘(EAR._.BOOK ,
NATURAL GAS LIQUIDS RESERVES IN CANADA
. MILLION BARRELS
2400 T * 2600
REMAINING RESERVES
1400 . 2400
L]
1000 N 2000
ool o— 1600
| , -
1206 1200
800 200
400 2 400
° 1 L 1 L i 1 °
) [
400 T 400
GROSS ADDITIONS 3
3%0 y 330
: ROBABLE —
100 PROVEDED" ,A L ] | 300
w .- F;
(il
200 s . tco
i
100 -
. : _F
, 0 T S| l_ [:.l.. -
of— .
‘0 NET PRODUCTION
~‘2° 350 1 1 L 1 53 1 H L |
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CALCULATION SHEET

"CHART

SUBECT et
DATE
FROJECT BY
LOCATION CHECKED
SUPERSEDID. APPIPV!D
— CURRENT AVERAGE PROVINCIAL ROYALTY RATES ON OIL |
o ) PRODUCED FROM EXISTING RESERVES '
) SASK. ROYALTY POHTION ABOVE AVERAGE
, I BASIC PRICE OF $3.10 PER BBL ;
D w |
i ] )
; g0 |
-
A | . 7
_ ALBERTA AVERAGE ROYALTY PORTION ABOVE
INDEX PRICE OF $3.80 PER BEL -
T e — —
Y I .
;" i l / B.C. AVERAGE
- w ponn aen Gl Sl dol || MNP inih Gl ALY TR END BN ] WD AN WP SN0 T WD W N AN END M bR L T D SN S T SR G G, W G SN RN N GEL B S el SEL S Galk Ame Gme OE BES W
. l ‘ RATE
i ) ] /[ \
- | &
- X % .
¢
- B &% / -
T a0 1 ¥ KTE '
t ] oE ® :
-~ | -y gRM -
i 6 Th et
[ // F\\-’Q,EV‘ { _
i
Lo ™ ¥ .
Lo 7 ; :
= : ]
i_. .
b / AVERAGE PRICE
_ $ PER BEL 3
l 20 ‘ !ﬁ/ == '
. ) / ALBERTA 6.50
- BC. 6.25 i
P o ) ?
i |
] \
i 0 .
' 2.50 256 450 £.50 750

1974,

- CRUDE OiL PRICE — $/BARREL! .
O sounce CRA. and LRAC., Scpt

.
— e e i e ke ——— -

6.50
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SUMIECT

j DATE
PROJECT 24
LOCATION CHECKID
SUPERSTDED. APPROVED

. hY
T
FAIN TN Ty ST (0 \"’H‘;‘S
&Jﬁgujd#n ‘u;n‘d; 7.».. % BN e
AT EmenmER . T T ﬁﬂ_
AR R '-i.;T.'.J...;LJ.: BEE

1_ $3.80

federal
| Govarnment

$6.50
05311

2.77

312 || 28

315

3.68

Provincial
Government

n a9
1. 79 223

\l_

.

119

Producer

~~Sept. 1973

Source: Shell Canada Limited,

. o e A A 82 M = & o

‘Post-Budnut Post-Budget Post-Budget  Assuming

Aprd 1373 ey 1973 Klow. 19731 & Proviecial
Changas
1975

o

e —

$2.00
Price

* Incraase

Jan.,1975.
}
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SHEETY l_or 3

sSuBECT
DATE
PROJECT ' ’ L1
Prices and Tax Rates Applied | cuiexen
to 34° API Arabion Light Crude.
(8/borrel) S il 111
A - Posted price 1651 11.651 11,25}
B - Production cost . 0.100 0.160 0.1C0
C - Royalty 1.456 1.942 2.250
D - Income tox : 5.552 6.313 7 .565
E - Government toke (C + D) 7.008  8.255  9.815
F - Tax-poid cost (B + E) 7.108 8.355 9.915
G - Buy-back price (93% of A) 10.835 10.835 10.425
H- " oo (94.8% of A) 11.045 11.045 10.665
I - 12.5% royalty ond 55% income tax.
IT - 16.67% royalty and 65.77% income tax. -
X,
111 - 207 royolty und\85% income tax from 1 November 1974. ,
As the obove tcble indicates, the new decisions announced on 10 November |
by the three Arab Gulf countries have roised the government:take on |
equity oil from $ 8.255 to % 9.815 per barrel {+ $ 1.56) and the com- !
panies' tax-poid cost from $ 8.355 to 8 9.915 (+.5 1.56). The buy-beck
price poid by the companies on part of the participation oil (currently |
93% of the posting on the cverage) drops on the other hand from~ !
$ 10.835 to § 10.425 per barrel (~ 41 qpntE). : P
- Source: Arab 0il & Gas,16 November 1974.
HOW ALBERTA OIL PRODUCTION REVENUE IS NOW SPLIT: INDUSTRY GETS A PENNY -
’ . FOR EVERY NICKEL : S .
Expressed per average bbl of crude, 21t figures In dollars
Pre-April 1/74 After April 1 Add'l tax Present % of net
(per_budget) total. prod'n incomy
. ($6. 00/bb)
Av, gross . ; =
price 3.50 6.50 —_— $6.50 —_—
Alta, .
royalty 0.94 - 1.78 —_— 1.78 —
Alta, | ) |
tax 0. ;8 0.25 0.41 0.66 —
Tatal : ;
Alla take 1,02 1.85 0.41 i 3.28 54.7
Federal ) ' . _ 3
"take ' 0.62 0.85 0.65° 1.50 25.0
Gross-‘ . . z | !
share 2,16 2,28 —_— 1,72 —_
* to producer :
I -~
Net - 4 .
share 1.66 2,28 —_ 1,22 20.33"}
. (-50¢/bbl costs) v ' ‘
V‘SourqE;Enérgy Analects,November 22 107h,. o
C AT it St Uetle -t S e e KN -"r -

*

®
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CHART E(a)

.

ALTERNATE METH,C)D TO FINDING
PRICE~RESERVE ‘RELATIONSHIPS :
(A SIMPLE MODEL) 4

References: (1) ARPS, J.J., M. Mortada, and A.E. Smith "Relation-
ship Between Proved Reserves and Exploratory Effort",
Journal of Petroleum TechnologxidJune, 1971. '

National Energy Board, for intro g the assumption
that linear cumulative footage is linear function of
cumulative investment into Arps formula.

(2) Credit: G.T. McLoughlin ana\z;ﬁ} Richards,
uci

{3) Johnson, J., Econometric Methods, (l972f, 2nd .
Edition, McGraw-HiIl Publications.

(4) MASSAGER MANUAL - January, 1973, available through
Statistics Canada, which is responsible for public
dissemination. (The computer program described in this
publication was developed initially in 1965 by

M.C. McCracken at the Southern Methodist University “\w
Economics Department with the help of a Ford Foundation
Fellowship. It was subseguently extended by McCracken
and A. Leduc at the Economic Council of Canada).

Steps: 1, Use data on vellhead 'prices, Pj, (undeflated). and

' cumulative investment in exploration and development in
the petroleum industry (CPA Statistical Yearbcok) and
the Massager Time Series Processor and find E and F.in,
the following equation: : ' )

An Ij =E + F In Pj

Using multiple linear regression analysis this gives

In I = E + F 1n P which describes the trend between

investment and prices in a’linear approximation.- {Note:

Because of the nature of the petroleum industry, it is

difficult to separate investment in exploration and

development. in gas from investment in oil and gas which
.+ the C.P.A. reports). : ’

2, Find A, B, C.and D in ' v

Y=aB+ce o (14 c)e®]

where I = cumulative investment data and ¥ = cumulative, «
initial marketable gas reserves in Bef, using the Time
Series Processor (for non-linear ieast squares curve
fitting regression gnalysis). - g

3. Find a series gé)invé%tments from a series of prices
T _ *. from the fitted eafiation In I = £ + F 1ln P, and evaluate
- the corresponding cumulative, inigﬁil marketable_EE,erves
using the equation Y = A [ + C e ™" - (1 + Cle _j-,
Plot Y versus the correSponding prices. '
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fCANADIAN NATURAL GAS‘FIELDS'PRODUCING 10 MILLION MCF* OR MORE

, 1970-731

ol bt aliad O P
FRAE 1O ARTE WAL i TARS I--l:

i

PRINCIPAL NATUZAL GAS PRODUCING AREAS

AND MAJOR GAS PIPEUINES. IN WESTERN CANADA

'.;-J-—'“ -

- &
]

1973

MINERAL DEVILOPmENT SICTOR .,.--f"
'.‘“‘“—-—-s....pcruuum OF ENIRGY, MNIS AND nuouqu

e srmsamansasans
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(Numbers in brackets refer
to map locations.)

v

Alberta

e MR beowd  beemy  feewd  feuad b DO B B e

Kaybob $outh~(25)
Crossfield 1)

Edson (19)

Waterton (11)
Westerose South (2)
Strachan (24) '
Windfall (5)
Medicine Hat (10)
' Harmattan-East (8)
 Homeglen-Rimbey (9)
Harmattan-Elkten (8)"
. Pembina (7)
Cessford (4) - -
‘Marten Hills?{27)
Fazeau River (AP
rstairs (12)

11by (9)

rovost’ (15)° =y

* Nevis (14)

Jumping. Pound West (17
‘Hills (20)

Wildeca
Ferrier (8)
Kaybob (25)

"Carson Creek (13).:
Ghost Pine (28)
-Minnehik-Buck Lake<k23)
,Sylvan Lake (2) €
Quirk reek (18) .
- Lookout’ Butte .(3)
Judy Creek (13)

FALY % ]

19 £
= -
- Y
1970 . 1971 1972 . 1973
\\\:fff) (mef), (mef)  (mef)
. . ' . ¥
95,113,312 -107,036,467. 233,232,850 267,225,694
154,367,756 159,710,434 158,464,089 154,279,622
105,121,126 , 164, 855 819. 112,332,520 114,778,679
94,857,498 92,825,621 148,011,507 . 430,983,507 .
93, 296 817 924446,598 88,294,063 82, 745,152
421,838 70,973,782 112,166 éﬂgzﬁ/ 107,699,917
76,051,777 61,749,368 "68, 506,660 -55,586,490
61,807,6?7 58,408,954 - '+63,981,930 ! . 69,6465474 .
50,911,678 54,190,550 53,851, 992 + 63,178,812
51,490,694 51;589,2;p 50,169,120 | 46,812,193
50,121,890 49,775,970 63,128,991 . 79,266,610
45,378,692 47 878,145 46,167,579 ‘ 42,994,892
48,215,969 46,916,812 ',44 535,215 ' 42 29J,é92
37,688,147 46,585,466 - 48,276,078 |  45,651,078_
‘38,773,018 45,07 S337 47,159,152 53,639,078
48,805,481 45,515,514 49,296,115 A9,ggp,161
45,218,834 44,653,479 46,854,919 48,162,805
41,681,555 41,795,492 | 41,013,368 - 39,588,864 - ™
.‘41,302 31%‘ 41,127,918 - 44, ,610,904 46,093,473
. 28,159, 41,107,454 64 530,765 40,887,844
- 34,428, 37,135,914 34,869,441 35,722,376
32, 348 996 34,159,999 34;212,335 34,756,330
26,195,788 - . 31,931,890 31,5654311% . 29,302,526
25,612,079 27,401,853 20,444,361 16,765,108
. 28,529,412 26,742,698 26,575,010 25,203,076
22,513,798 25,381,260 28,592,820 i3l ;528,694:
23,433,959 ,22,178,062 *? 23,493,926’ 23 409,458
© 30,800 22,020,011 23,671,030 . 22,701,433
,509,944 . L497*o 452 20,584,867 - 18,674,348 'j
20,406,621 21,316,793 21,992,600 , : 34, 887,2#9 A
ala.s0n g 10 540,601, . 23, 849,247 294334,732’ 4
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