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RESUME

Cet ouvrage se présente comme la suite d'une Eétude antérieure,

notre Document n°® 221 intitulé Migration and the Small Long-term

Econometric Model of Alberta. Nous utilisons encore ici le modéle

mis au point dans ce dernier et nous simulons certains scénarios de
rechange, dont un portant sur des perspectives optimistes pour le
secteur énergétique de 1'Alberta; nous comparons ces résultats avec
ceux relativement pessimistes des scénarios de référence décrits

dans notre document précédent.

Voici nos principaux résultats :

l) Dans le cas des perspectives optimistes touchant le secteur
énergétique, le taux de croissance du produit provincial réel de
1'Alberta est plus &levé que dans le scénario de référence, mais
méme dans ce scénario optimiste, le taux de croissance de
l1'économie albertaine n'atteint méme pas la moitié de ce qu'il
était durant la période de 1961 & 1979. Cependant, il est & peu
prés le méme que le taux de croissance du Canada durant la période
de projection. Soulignons que le scénario de référence ne différe
du scénario optimiste qu'en raison des effets directs et indirects
de leurs hypothéses respectives touchant le secteur énergétique.
Pour le reste, les deux reflétent les relations et les tendances de

l1'économie durant la période é&chantillon 1961-1979. De nouvelles
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sources de croissance peuvent apparaitre, dont certaines sont
énumérées dans le dernier chapitre de 1'étude. Elles pourraient

relever la performance de l'Alberta au-dessus de notre simulation

optimiste.

2) Une subvention générale accordée a& tout le secteur de la
fabrication n'aurait pas pour effet de relever le taux de
croissance de l'économie provinciale d'une fagon significative.
Ainsi, un programme de subventions &quivalent & 30 % des recettes
de la province provenant des ressouces naturelles (soit & peu prés
le montant déposé dans le Fonds du patrimoine jusqu'au récent
budget provincial) n'augmenterait le taux de croissance de

1'économie provinciale que d'un dixiéme de 1 % l'an.

3) Dans le scénario de référence, l'augmentation du prix mondial du
pétrole dépasse de 2 % le taux d'inflation. Chaque hausse
additionnelle de 1 % du prix du pétrole fait monter de 0,14 points

de pourcentage le taux de croissance du produit provincial réel de

1'Alberta.

4) Que la progression des salaires en Alberta soit relativement
lente en temps de chbOmage &levé ou qu'elle se poursuive 3 une
allure relativement rapide, il en résulte des différences
importantes. Les restrictions salariales provoquent une baisse du

revenu réel du travail par personne employée, un ralentissement de

1'immigration et une chute du produit provincial réel, mais ces
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restrictions entrainent aussi une diminution du chbémage et une

hausse des avantages fiscaux par personne.

5) Dans le Document n° 221, nous constatons que les immigrants
prétent plus d'importance aux salaires gu'aux avantages fiscaux.

En supposant qu'ils accordent une importance &gale aux deux
variables, l'immigration en Alberta est alors accélérée, le produit
provincial réel est de 8 3 9 % plus élevé en l'an 2 000, mais le
revenu réel du travail par personne employée est réduit d'environ

4 %,

6) En supposant que les taux de migration ne subissent pas
1l'influence des avantages fiscaux, mais qu'ils sont marqués par les
taux de chbémage, 1l'immigration en Alberta est alors sensiblement
inférieure 3 ce qu'elle est dans le scénario de référence, le
produit provincial réel est réduit de 3 3 7 % en 1'an 2 000 et le
revenu réel du travail par personne employée est augmenté de 12 &
15 %. Nos simulations indiquent que l'immigration en Alberta est
un moteur de croissance pour l'économie provinciale, mais qu'elle a

tendance 3 réduire le revenu réel du travail par personne employée.
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Abstract

This paper is a sequel to our Discussion Paper No. 221

Migration and a Small Long-term Econometric Model of Alberta.

In the present raper we use the model developed in Discussion
Paper No. 221 and simulate certain alternative scenarios,
including one with an optimistic energy outlook for Alberta,
and compare the results with those of the relatively

pessimistic base cases described in our previous paper.

Our main results are:

1) The optimistic energy outlook increases the growth rate
of Alberta's real provincial product, compared to that of the
base case; but even in the optimistic case Alberta's economy
grows at less than half of the province's growth rate during
the 1961-79 period. This is, however, about the same as
Canada's growth rate during the projection period. It should
be emphasized that the base case and the optimistic case
differ only because if the direct and indirect effects of
their respective energy scenarios. Otherwise both reflect
the economic relationships and trends of the 1961-1979 sample
period. Possible new sources of growth may emerge, some of
which are enumerated in the last chapter of this study.

These could raise Alberta's performance above that of our

optimistic simulation.




2) Across the board subsidization of manufacturing will not
increase the growth rate of the province's economy
substantially. Spending thirty per cent of the province's
natural resource revenues (approximately the amount put into
the Heritage Fund until the recent provincial budget) would
increase the growth rate of the provincial economy by less

than one-tenth of a per cent per annum.

3) In the base case the world oil price increases two per
cent faster than inflation. Each additional per cent of oil
price inflation increases the growth rate of Alberta's real

provincial product by 0.14 percentage points.

4) It makes a big difference whether Alberta wages grow
relatively slowly under high unemployment or continue to grow
relatively fast. The wage restraint results in lower real
labour income per employed person, lower immigration, lower
real provincial product, but also in lower unemployment and

higher fiscal benefits per person.
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5) In Discussion Paper No. 221 we found that migrants attach

more importance to wages than to the fiscal benefit. If we 4
assume that migrants attach equal importance to both vari-

ables, then migration to Alberta is higher, real provincial

product in 2000 is 8-9 per cent higher, but real labour

income per employed person 1is about 4 per cent lower.

6) If migration is not influenced by the fiscal benefit, but
is influenced by the unemployment rate, then migration to
Alberta will be substantially lower than in the base case,
real provincial product in 2000 3-7 per cent lower, and real
labour income per employed person 12-~15 per cent higher. Our
simulations indicate that migration to Alberta is an engine
of growth to the provincial economy but tends to result in

lower real labour income per employed person.
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Chapter 1
INTRODUCTION

This paper is a sequel to our study: Migration and a Small Long-
Term Econometric Model of Alberta (referred to in the following as
Migration). In order to keep the present study as far as possible
self-contained we have reproduced Chapter 4 (Outline of the Theory
and Structure of the Model) and Chapter 5 (Description and
Discussion of the Empirical Estimates) of Migration as Appendix A
and B. Migration was originally undertaken in order to investi-
gate the magnitude and shape over time of future migration into
Alberta. As our work progressed, our investigation led to
additional, perhaps more interesting questions. We found that the
growth-rate of Alberta's economy is likely to be substantially
lower during the 1980-2000 period than during the previous two
decades (Migration, p. 142). Depending on the flexibility of
wages, either the unemployment rate of Alberta will climb
substantially above the national average (Migration, p. 144) or
Alberta's real labour income per employed person will remain at
about the 1980 level throughout the next two decades (Migration,
p. 143). Net migration into Alberta will gradually subside and
turn into substantial out migration in the 1990s (Miération,

p. 145). Even the construction of four oil-sand plants between
1983 and 2000 would only mitigate these unfavourable changes but

would not reverse them completely.




A number of other interesting questions followed from the

foregoing:

a) In Migration we based our assumption of Alberta's oil output
on the modified base case (but without additional oil-sand plants)
of the National Energy Board's study entitled Canadian Energy:
Supply and Demand 1980-2000, June 1981, p. 147 and Alberta's gas

output in the same publication, p. 218.

These assumptions may be too pessimistic. Indeed, the National
Energy Board has recently raised its estimate of Canada's natural
gas delivering capacity in its Gas Export Omnibus Hearing, 1982,
p. 32. Also, the Federal Department of Energy, Mines and
Resources has published a Long-Term Energy Supply-Demand Outlook
(July 1983, p. 28) which shows a higher productive capacity than
the National Energy Board projection used in Migration. Would
more favourable o0il and gas output assumptions (resembling the
Aggressive Supply projection of Energy, Mines and Resources
combined with a strong gas projection surpassing that of the 1982

Omnibus Hearing) restore the high economic growth of Alberta?

b) Alberta draws very substantial provincial revenues from its
natural resources. This enables the province to keep its taxes
low, provide more or better services to residents and to
accumulate asets in the Heritage Fund. The existence of these
"fiscal benefits"” make Alberta more attractive to migrants,

however our estimates in Appendix B indicate that migrants attach




less importance to a dollar of fiscal benefits than to a dollar of
wages. Assuming that migrants regarded the fiscal benefit as no
different than labour income, how would this influence migration

and Alberta's economic future?

c) The Western provinces wish to diversify their economies, in
particular into secondary manufacturing. Alberta draws very big
revenues from oil and gas production. Assuming that the Alberta
government decided to subsidize manufacturing to the extent of
ten per cent of the price of manufactured products, would this
restore Alberta's economic growth rate to that of the 1961-79
period and keep the province's unemployment rate below that of the
rest of Canada? Would the real growth of labour income per
employed person maintain the impressive growth of the last two

decades?

d) In the projections reported in Migration we assumed that
international oil prices will rise by 2 per cent per annum in real
terms. Would a slower price growth influence our results, and if

so, to what extent?

e) In our Base Case we assumed that migration into and out of
Alberta depended on three factors: Alberta's labour income per
employed person relative to that of the rest of Canada, Alberta's
governmental natural resource revenue per person relative to that
of the rest of Canada, and the country's manufacturing capacity

utilization rate. Assuming that the natural resource revenue



ratio does not influence interprovincial migration, but the

unemployment rate in Alberta and in the rest of Canada does: will

the findings of our Base Case change?

The following six chapters will deal with these questions. Each
chapter consists of three sections:

a) discussion of the problem;

b) implementation of the solution; and

c) discussion of the results.

In our work we derived two variants of the base case solution.
In the variant designated as Base.Flex we assumed that wages are
flexible and are restrained relatively strongly by high
unemployment. This solution has a linear unemployment rate term
in the wage eqhation (Appendix B, p. 126). The second variant
(Base.Inflex) assumes relatively inflexible wages and that high
unemployment has less restraining effect on wages. Here we used
the reciprocal of the unemployment rate in the wage equation

(Appendix B, p. 125).

In the following chapters we shall report on simulations made
with both wage equations and shall compare them with the

corresponding base case simulations.



Chapter 2
A MORE OPTIMISTIC OIL AND GAS SCENARIO

a) The Problem

Our basic solutions Base.Flex and Base.Inflex suggest a difficult
period for Alberta in the 1990s. The growth of real provincial
product would fall short of the 1961-79 experience by a wide
margin. The unemployment rate would grow well above the levels
experienced in the past - in case of less flexible wages above
that of the national economy. One of the reasons for this
unsatisfactory performance is the weakness of the mining sector.
During the 1961-79 period the real output of the mining industry
increased by 7.1 per cent per annum. In our basic solutions
during the 1980-2000 period it declined by 0.5 per cent per annum.
We based our projection on the crude oil productive capacity of
the "modified base case" (but excluding the construction of
further oil-sands plants) of the National Energy Board publica-
tion: Canadian Energy, Supply & Demand 1980-2000, June 1981 and
on a 71.0 exajoule natural gas supply capability for 1982-2000 in
the same volume (pp. 147 and 218). These projections assume that
Alberta's oil output has already peaked out and by 2000 will be
only one half of the 1980 level. Natural gas output is assumed to
reach its peak in the late 1980s and decline thereafter, so that
the gas output of the year 2000 would be some 13 per cent below
the 1980 level. Even though we assumed very considerable

increases in Alberta's coal output (production more than




quadrupling between 1980 and 2000), this would be insufficient to

compensate for the oil and gas decline.

Some readers of Migration suggested that our assumptions about
Alberta's 0il and gas producing capability may be too pessimistic.
Indeed, shortly after the publication of Migration the National
Energy Board revised its gas deliverability estimate in its Gas
Export Omnibus Hearing, January 1983, to 83.0 exajoules. The
Department of Energy, Mines and Resources has released its oil
supply forecast in July 1983 and it is higher than that of the

National Energy Board.

b) Implementation

In the base case solutions we used for o0il the National Energy
Board Modified Base Case, but assumed no construction of further

oil sands plants and for gas the supply tracking projection

(Migration, p. 137, 146).

In this Chapter we assume

1) for oil: the construction of two additional oil sand
plants, the construction of the first plant starting in 1986 and
of the second in 1990, and the plants coming on stream in 1991 and
1995 respectively. Also we assume that the capacity of the
present syncrude plant is increased by some forty percent between
now and 1990. We also assume higher discoveries of new reserves

during the projection period. The result of these more optimistic




assumptions is that Alberta's o0il output declines only by ten per

cent between 1980 and 2000, while in the base case it declined by

fifty per cent (Chart 2-1).

2) for natural gas: we assume substantially higher new gas
discoveries and a very energetic gas export policy. In our base
case gas ouput peaked out in 1988, at a level 37 per cent above
that of 1980 and then declined to a level 13 per cent below that
of 1980 in the year 2000. 1In the present Chapter the gas output
increases until 1991, where it reaches a level of 55 per cent
above that of 1980, and it remains unchanged thereafter

(Chart 2-2).

We have made these changes on the basis of discussions with
industry experts and they agreed that the assumptions of this

Chapter are quite optimistic.

To allow for the employment in the additional oil sand plants
and in more enhanced oil recovery we have also adjusted upward the
employment in the mining industry of 4.5 thousand for the years

1991-1994 and by 9.0 thousand thereafter.

Our assumptions of coal and other mining output remains
unchanged from the base cases, because they were already very

optimistic.



As a consequence of the revised oil and gas assumptions
Alberta's mining output does no longer decline by 0.5 per cent per
annum, as it did in the base cases but it increases by 1.5 per ,
cent per annum. We assumed that the discovery and production %
costs of the additional oil and gas output were such that no
additional provincial natural resource revenues would accrue to

Alberta beyond those assumed in our base case solutions.

c) Results

Charts 2-3 to 2-6 indicate that the more optimistic energy
scenarios (Optim.Flex and Optim.Inflex) result in much more
favourable outlooks for Alberta than do the basic solutions
(Base.Flex and Base.Inflex). Nevertheless, the growth rate of
real provincial product remains below that of the 1961-79 period,

migration subsides and unemployment rises.

The direct and induced effects of the higher mining output and
higher migration result in a 24-30 per cent higher real provincial
product in 2000, however even these simulations display a gradual
flattening of the growth rate (Chart 2-3). Table 2-2 contains
information on the population, labour force and real provincial

product.

Chart 2-4 indicates that in the case of less flexible wages

(Optim.Inflex) the unemployment rate is consistently below that of

the corresponding base case (Base.Inflex). The difference is



biggest in 1991 (3.7 percentage points) when the first additional
oil sand plant comes on stream and the second is under construc-
tion, and then declines to 0.4 percentage points by the year 2000.
In the case of flexible wages (Optim.Flex) the biggest difference
between it and its base case (Base.Flex) is 2.4 percentage points
in 1991. In the 1990s the unemployment rate of Optim.Flex

fluctuates around that of Base.Flex.

Not surprisingly, the favourable impact of higher oil and gas
producing capability on real labour income per employed person
(Chart 2-5) is bigger in the case of flexible wages (12.8 per cent

in 2000) than in the case of less flexible ones (9.7 per cent).

Higher economic activity creates more migration into Alberta
(Chart 2-6). The construction of two additional oil-~sand plants
creates a second "hump" in the immigration curve in the late 1990s
(Simulations Optim.Flex and Optim.Inflex). In consequence net
migration, which turned negative in 1992 or 1995 in our base case
(Simulations Base.Flex and Base.Inflex) do so now in 1996 or 1999

respectively.
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Table 2-1

Net Migration into Alberta, 1980-2000
(Thousand Persons)

Base Cases Optim
Wages less Wages Less
flexible flexible flexible flexible
Total Net Immigration 410 497 635 W2
Total Net Outmigration L7 2 UL 10
Total Net Migration 83 376 540 762
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Table 2-2

Percentage Difference in Selected Economic Variables
in the Year 2000, Alberta

Flexible Wages Less Flexible Wages

Optim - Base Case Optim - Base Case
Population Aged 15+ 18.4 19
Labour Force 210 16.5

Real Provincial Product 30.3 23.6
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CHART 2-2
NATURAL GAS PRODUCTION, ALBERTA
( MILLION 1971% )
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CHART 2-3
REAL PROVINCIAL PRODUCT, ALBERTA ‘
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CHART 2-4
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CHART 2-5
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CHART 2-6
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Chapter 3
THE FISCAL BENEFIT AND LABOUR INCOME TREATED AS EQUIVALENT

a) The Problem

Some economists (e.g. Purvis and Flatters, 1980) assume that
migrants do not differentiate between wages and fiscal benefit.
The migration equations derived in Appendix A, pp. 85-91 and
Appendix B, pp. 128-133 indicate that migrants attach a different
(higher) value to expected wages than to the fiscal benefit. The
gquestion arises: what difference would it make if migrants
regarded the fiscal benefit as equivalent to wages - or if the
provincial governments simply distributed a five per cent real
return on the capitalized value of their natural resource rents

equally, on a per capita basis to all residents aged 15 and over.

b) Implementation

We re-coded the two interprovincial migration equations as

follows: (For Mnemonics see Appendix B, Annex 1, pp. 136-141.)

Interprovincial Migration into Alberta

1n(MIGPIA/POP15+R_;) = =9.42238
(WRTA$+GRNRA$/POP15+A_1)\
+2.48304 in
(WRTR$+GRNRR$/POP15+R_1)/
+0.938225 1n (MFCAPUTC)
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and

Interprovincial Migration from Alberta

1n(MIGPOA/POP15+A ) = -8.82417

1

(WRTA$+GRNRAS /POP15+A _)
-~0.271803 ln ="

(WRTR$+GRNRR$/POP15+R_1)

+1.35463 1n (MFCAPUTC)

These two equations replaced those quoted in Appendix B, p. 132.
In Migration p. 39 we calculated the capitalized asset value of
0il and gas rents as 294.5 billion (1982) dollars for Alberta and
356.0 billion (1982) for the rest of Canada. We assumed a five
per cent real return on these capitalized assets, and then

obtained new values for GRNRAS$ and GRNRR$ by multiplying the real

returns by the deflator of the Canadian Real Domestic Product. No

other changes were made.

We re-ran the simulations for the 1980-2000 period, both with
wages flexible (Simulation Rentaswage.Flex) and with wages less
flexible (Simulation Rentaswage.Inflex) and compared the results
with the corresponding base cases (Simulations Base.Flex and

Base.Inflex respectively).

c) Results

Not surprisingly, this simulation (which is equivalent to
distributing the return on the capitalized resource revenues to
all residents) results in an initial rush of migration to Alberta

(Chart 3-4). The inflow rapidly ebbs away as the fiscal benefit
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is distributed among more and more Alberta residents. From 1988-
1989 on net migration to Alberta falls below that of the base

cases. Total migration is summarized in Table 3-1.

Nevertheless, Alberta's population in the year 2000 is higher
under these simulations than in the base cases, and so is its

labour force and real provincial product (Chart-1l and Table 3-2).

However higher population and higher real provincial product are
the only things in favour of a policy represented by simulations
Rentaswage.Flex and Rentaswage.Inflex. The higher immigration in.
the 1980s leads to higher unemployment, particularly in the second
half of the decade (Chart 3-2), but in the case of the less
flexible wages (Simulation Rentaswage.Inflex) also throughout the
1990's. Per tﬁe simulation with flexible wages (Rentaswage.Flex
vs. Base.Flex) real labour income per employed person in the year
2000 is 4.1 per cent lower than in the corresponding base case,
for less flexible wages (Rentaswage.Inflex vs. Base.Inflex)

3.0 per cent lower (Chart 3-3).
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Table 3-1

Net Migration into Alberta, 1980-2000
(Thousand Persons)

[
Base Cases

Rentaswage
Wages Less Wages Less
flexible flexible flexible flexible
Total Net Immigration 410 497 674 761
Total Net Outmigration 337 13y 391 171
Total Net Migration 83 376 283 590
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Table 3-2

Percentage Difference in Selected Economic Variables
in the Year 2000, Alberta

Flexible Wages Less Flexible Wages
Rentaswage -~ Base Case Rentaswage - Base Case

Population Aged 15+ Fas Sl
Labour Force 8.5 8.2

Real Provincial Product 8.3 ot
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CHART 3-1
REAL PROVINCIAL PRODUCT, ALBERTA
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CHART 3-2
UNEMPLOYMENT RATE, ALBERTA
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CHART 3-3
REAL LABOUR INCOME PER EMPLOYED PERSON, ALBERTA

( THOUSAND 1971% )
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CHART 3-4
NET MIGRATION INTO, ALBERTA
( THOUSAND PERSONS )
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Chapter 4
SUBSIDIZING MANUFACTURING

a) The Problem

The base case solutions indicate that the growth rate of Alberta's
economy during the rest of this century will be substantially
lower than during the 1961-1979 period and the unemployment rate
very considerably higher (Migration, pp. 138-149). The Prairie
premiers have repeatedly emphasized that they wish to accelerate
the growth of manufacturing in their provinces (see e.g., Western
Economic Opportunities Conference, pp. 19-23). Assuming that the
Alberta government were to use the province's natural resource
revenue to subsidize manufacturing, would such a policy

significantly alleviate Alberta's future economic problems?

b) Implementation

Assume that the Alberta government subsidized manufacturing to

the extent of k per cent of its value-added price. Then the

supply by an individual manufacturing establishment in Alberta

will be modified from:

e
xS = g Pxi (Appendix A, p. 66) equation (A-2) to
o WRTS
o [PXg (14Kk) i
X, = d |—————
1 WRTS
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With some easy but tedious arithmetic it can be shown that the
manufacturing output equation (A-11) in Appendix A, p. 74 still
holds, except that the constant term has to be increased by
vy'ln(l+k). We assumed in our simulations a subsidy of thirty per
cent of the manufacturing value added price, i.e., k=0.3. Our
calculations indicate that a subsidy of this magnitude would
amount to approximately thirty per cent of the government's
natural resource revenues, i.e. the amount the government places
into the Heritage Fund. The estimated manufacturing output
equation (Appendix B, p. 110) shows that y'=0.281721. The change
in the constant term of the manufacturing output equation has to
be, therefore

+0.281721 1n(1+40.3) = +0.073913, or the constant term has to be
increased from -2,.35703 to ~2.283117. The subsidy shifts the
manufacturing output equation upward. No other change has to be

made in the manufacturing output equation.

The Alberta manufacturing price deflator is a function of the

rest of Canada manufacturing price (Appendix B, p. 115). No

adjustment is needed for this equation.

If a part of provincial natural resource revenues is spent on
subsidizing manufacturing, less is available for other forms of
fiscal benefit. This is an important point, when we consider the
specification of the interprovincial migration equations quoted in

Appendix B, p. 132, in which the Alberta-Rest of Canada natural
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resources revenue ratio is shown to be an important determinant of
migration. In the present simulations we proceeded as follows:
first, we made simulations with the modified manufacturing output
equation as described above. We observed the increase in
manufacturing output. This was the (first pass) effect of the
subsidy. Then we calculated thirty per cent of the (first pass)
current dollar output of manufacturing in Alberta. This is the
amount of the subsidy. We revised the Alberta natural resource
revenues used in the migration equations downward by the amount of
the subsidy and repeated the simulation (second pass). This
reduced migration relative to the first pass, and also reduced
manufacturing output. The process could be repeated until
migration converges to a final equilibrium value. We found,
however, that the change in manufacturing output changes little
between pass one and pass two (about 2.2 per cent in the year
2000). We decided, therefore, that pass two gives a sufficiently

close approximation of the effect of the subsidization policy.

We performed the two modifications descr