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ABSTRACT

Ideally, an efficient migration process would aid in alleviating
regional economic disparity by shifting labour from low income, high

unemployment regions to high income, low unemployment regions.

The possibility that fiscal influences might affect the
spatial allocation of 1labour and other resources has for some time,
however, been acknowledge by economists as a potential problem in
federal states 1ike Canada that are characterized by substantial in-
equality in revenue capacities across regional governments. Essentially,
the argument is that unavoidable differences in government expenditures
and taxes that result in such cases would affect the relative attrac-
tiveness of different regions to individuals and thereby the 1ikelihood

of residing there.

Despite recognition of this as an inherent problem in federal
states, the issue of fiscally induced migration received almost no
consideration in applied research on the causes of Canadian flows. Two
developments have, however, brought the issue to the forefront of a

number of important policy debates.



First, net migration gains by several economically depressed
provinces in recent years have heightened interest in the possibility
that personal and intergovernmental transfer payments from the federal
government have enhanced the attractiveness of such regions and thereby

affected the migration adjustment process.

A second significant event has been the skyrocketing oil and
natural gas prices during the 1970s. Suspicion naturally arises that
the resulting sizable fiscal surplus accruing to residents of Alberta
might at least in part account for the dramatic increase in the popu-

larity of that province to migrants.

The present study attempts to fill at least part of the gap in
existing knowledge about fiscal influences on migration in Canada. It
explores in detail the precise nature and magnitudes of subcentral
government expenditure and tax effects. An econometric model of
migration choice is developed and utilized in exploring this and several

other issues associated with inducements to Canadian migration.

Evidence emerging from the econometric investigations supports
contentions that fiscal factors have systematically affected Canadian
migration. In addition, policy simulations conducted indicate that

migration flows might be quite sensitive to changing fiscal realities.
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CHAPTER ONE
INTRODUCT ION

1.1 Qverview

Because of the vast geographical expanse of Canada and the widely
dispersed population, the role of Tlabour migration in the economic
adjustment process is of fundamental importance. Migration from Tow
income regions with surplus labour to high income regions with labour
shortages has been an important element in facilitating an efficient
allocation of the Canadian labour force. Because of this, the migration
process and economic development have been intimately related in Canada.
Relocation of Tlarge segments of the population has been a crucial
underpinning to sustaining economic growth in the country.

Most of the existing studies on the economic causes of migration in
Canada have been within the broad framework provided by the human
capital/gravity approach to migration modelling and have focussed on
geographical differences in economic opportunity as being the key deter-
minant of aggregate migration patterns. Consistent with the usual
emphasis of studies within this framework, economists conducting research
on Canadian migration have generally considered economic opportunities to
be most appropriately reflected by income and employment prospects.

Until recently, economists have paid relatively little attention to
the possibility that important economic inducements to migration flows

might be an inherent aspect of the decentralized federal nature of the

-1 -



Canadian public sector. The possibility that taxation, expenditure and
redistributive policies of governments, and most especially subcentral
governments, might affect Tocational choices of individuals, and hence
migration flows, has not been extensively investigated in the past. This
neglect is not surprising since such influences would historically have
been of relatively minor significance in comparison to more obvious
economic inducements to migration. In recent years, however, the relative
lack of attention to this issue is becoming especially conspicuous for a
number of reasons.

A particulary significant trend has been the very rapid growth, both
absolutely and relatively, in the importance of provincial and local
governments in the Canadian economy.1 This growth, together with the
existence of substantial differences in fiscal capacities among provinces,
has imposed widely varying degrees of financial strain as provinces have
attempted to fund their burgeoning expenditures.

Fiscal disparity among provinces is central to the divisive issues
which have arisen in recent years concerning rapidly increasing oil and
natural gas prices and the sharing of the resulting windfall revenues. The
price increases have resulted in dramatic revenue gains for western
provinces — especially Alberta — which have significantly worsened fiscal
equality across provinces. The effect that the resulting large "fiscal
surplus" has had on migration for Alberta naturally arises.

In addition to influences exerted by differences in "own revenues"
among provinces, certain intergovernmental fiscal arrangements between the
federal and the provincial governments may also be affecting migration

flows. To offset some of the financial requirements of the provinces, a



fairly elaborate system of federal-provincial grants and shared cost
arrangements has emerged, most important of which, for the purpose of
reducing revenue capacity differences, has been equalization payments.2
Controversy has heightened in recent years, however, about the resource
allocation implications of the very large transfer of funds to the revenue
deficient provinces - particularly the Atlantic Provinces - by way of the
equalization formula.

The primary objective of this study is to examine the nature and
magnitude of subcentral fiscal forces on recent Canadian interprovincial
migration flows. The effect that subcentral fiscal structure is having on
migration flows for Alberta and the Atlantic Provinces is of particular
interest. In later chapters, a multinomial logit econometric model of
migrational choice, which incorporates fiscal influences, will be con-
structed and estimated. The model employed is a particular form of the
general category of stochastic decision models described by McFadden
(1974) and which are appropriate for analysing discrete,mutually exclusive
choices of individuals.

The analysis is applied to aggregate annual data on interprovincial
migration flows constructed by Statistics Canada from base data on moves by
recipients of family allowances.> A detailed description of the metho-
dology employed by Statistics Canada in compiling the data is given in each
edition of the publication. A major impediment to migration researchers in
the past has been the lack of a complete data set detailing Canadian
migration patterns. The Statistics Canada data set is a valuable and
readily accessible source of information on aggregate interprovincial

migration flows. The data are available from June 1, 1961 to May 31, 1979



and will be extended on a regular basis by Statistics Canada in the future.
Data on four categories of interprovincial migration flows are available
from this source - children plus adults, children, adults and families.
This study will focus on total flows of children and adults.

It is appropriate at this point to examine some of the recent trends
in interprovincial migration flows since they are an important focal point
for subsequent analysis in later chapters. The next section gives an
overview of recent Canadian migration patterns. Chapter 4 relates these

patterns to subcentral fiscal influences which have emerged in Canada.

1.2 Interprovincial and International Migration in Canada 1962 to 1979

Tables 1.1, 1.2, 1.3 and 1.4 present data in summary form on
interprovincial and international migration flows by province for the
eighteen-year period beginning June 1, 1961 and ending May 31, 1979.

Table 1.1 shows that for the period 1962 to 1966 all of the provinces
with the exception of Ontario and British Columbia were net losers as a
result of interprovincial migration. Ontario was the recipient of almost
28% of interprovincial migrants during the period, by far the highest
percentage for any province, but high out-migration Teft its net gain of
85,369 from that source only slightly ahead of that for British Columbia
with 77,747. When net international migration is taken into account,
Ontario's total net gain for 1962-66 jumps to 224,523, far greater than
that for any other province. Ontario received just over 53% of inter-
national migrants coming to Canada during the period.

The most noticeable event during the 1967-71 period, as shown in

table 1.2, is the emergence of Alberta as a net gainer from migration —both



TABLES 1.1 - 1.4

Interprovincial and International Migration In Canada

Table 1.1 1962 - 1966

Nfld. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. Canada*
Provincial In-Migration 32759 18191 104924 88591 218543 468174 132645 113749 230063 262345 1688338
Provincial Out-Migration -47972 =-21161 =-132048 =114270 =-238402 -382805 -156116 =115843 -232047 -~184597 -16881338
Net Provincial Migration -15213 = 2970 =- 27125 - 25679 - 19860 85369 - 23470 = 42094 <~ 1984 77747 -
International Immigration 2256 466 6241 4460 122897 287054 15433 8988 29394 60822 538555
International Emigration -11000 - 240 - 17200 - 14000 =124900 -147900 - 21600 - 21400 - 32000 =~ 38900 - 432100
Net International Migration - 8744 226 - 10959 = 9540 - 2003 139154 - 6167 =~ 12412 - 2606 21922 106455
Total Net Gain From Migration =23957 - 4904 -~ 38084 -~ 35219 ~ 21863 224523 - 29637 =~ 54506 - 45900 99669 106455

Table 1.2 1967 - 1971

Nfld. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. Canada*
Provincial In-Migration 43582 18783 115863 95822 195124 574248 141295 114550 289452 356868 1971910
Provincial Out-Migration -62926 =-21545 =~132257 =-115420 -317859 =-423536 ~181985 =-195948 =257446 =241903 1971910
Net Provincial Migration -19344 -~ 2763 = 16396 - 19598 =122735 150712 - 40690 - 81398 32006 114965 -
International Immigration 4322 811 10626 5840 116749 474710 35730 14324 59890 116353 890340
International Emigration -13800 - 2400 =~ 17300 - 20300 =144100 =-180400 - 15100 = 15700 = 23700 = 38900 = 472400
Net International Migration - 9478 - 1589 = 6674 -~ 14460 22649 294310 20630 -~ 1376 36190 77853 417940
Total Net Gain From Migration =-28822 = 4352 - 23070 - 34058 -100086 445022 - 20060 =~ 82774 68196 192818 417940

Table 1.3 1972 - 1976

Nfld. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. Canada®*
Provincial In-Migration 61375 23206 125355 109878 185927 476052 145198 126671 352105 377217 2016000
Provincial Out-Migration -63232 =19452 =-114047 - 93079 =-263536 =~-514612 =172025 =167423 =293535 =284933 -2016000
Net Provincial Migration - 1857 3754 11308 16800 - 77609 - 38560 - 26827 -~ 40752 58570 92285 -
International Immigration 4604 1209 10812 8646 127470 451399 31762 10238 61671 131840 841022
International Emigration - 3500 = 400 = 4900 - 3400 - 82100 -163300 - 12500 - 9100 = 26300 - 51900 - 357200
Net International Migration 1104 809 5912 5246 45370 288099 19262 1138 35371 79940 483822
Total Net Gain From Migration - 753 4563 17220 22046 = 32239 249539 - 7565 -~ 39614 93941 17225 483822



Table 1.4 1977 - 1979

Nfld. P.E.I. N.S. N.B. Que. Oont. Man. Sask. Alta. B.C. Canada®*
Provincial In-Migration 30699 13923 70429 60732 82949 293586 76872 84665 265473 200745 1198500
Provincial Out-Migration =-36579 =-12033 =~ 68198 ~ 55082 ~184960 =-299579 =- 99128 - 74144 =-184010 -162857 -1198500
Net Provincial Migration - 58680 1890 2231 5650 -102011 - 5993 -~ 22256 10521 81463 37868 -
International Immigration 1548 571 4324 3253 59587 160823 13418 6029 35499 45184 330793
International Emigration = 272y = 577 = 4029 - 3297 - 61568 - 99847 - 5371 - 4851 - 10653 - 32573 - 226027
Net International Migration - 1173 = 6 295 = 44 - 1961 60976 8047 1178 24846 12611 104766
Total Net Gain Fram Migration = 7053 1844 2526 5606 =103992 54983 - 14209 11699 106309 50499 104766

Source:

Compiled from data in International and Interprovincial Migration In Canada, Statistics Canada 91-208.

¢ The Canadian totals include figures for the Yukon and Northwest Territories.



interprovincial (32,006) and international (36,190). Ontario increased
its lead in net gains from interprovincial migration (150,712) as well as
from international migration (294,310). Ontario continued to receive just
over 53% of immigrants coming to Canada during the period and its share of
interprovincial migrants increased slightly to just over 29%.

During the period 1972-76, as shown in table 1.3, a number of
interesting changes occur. Three of the Atlantic Provinces - Prince Edward
Island, Nova Scotia and New Brunswick — become net gainers from both
interprovincial and international migration. Ontario, for the first time,
has a net loss from interprovincial migration (-38,560) and it is only the
continuing large net gains from international migration (288,099) which
restore the province's status as a total net gainer. Alberta's net gain
from interprovincial migration increased by 83% over that for the
preceding five-year period. It was the destination choice for 17.5% of
interprovincial migrants for the period 1972-76 while Ontario's share
slipped to 23.6%. Ontario continued to dominate in popularity amongst
international immigrants (53.7%) and the province's net gain from that
source was 288,099 for the period.

During the three-year period 1977-79, as shown in table 1.4, Alberta
overtook British Columbia to become the preeminent province in net gains
through interprovincial migration — 81,463 versus 37,888 for British
Columbia. During the three-year period, almost as many interprovincial
migrants chose Alberta (22.2%) as Ontario (24.5%) despite the much smaller
population of the former. Prince Edward Island, Nova Scotia and New
Brunswick continued to have total net gains from migration and Saskatch-

ewan also emerged as a net gainer from both interprovincial and inter-



national migration. Ontario continued to have a net loss from inter-
provincial migration (-5,993) and its popularity amongst international
immigrants slipped somewhat to 48.6%. International migration once again
restored Ontario as a net total gainer from migration (54,983) although it
was now a distant second to Alberta (106,309).4'

In summary, among the more notable trends over the eighteen-year
period were: the decline of Ontario from the position of largest net
gainer from interprovincial migration to being a net loser from migration
and the close rivalling of Ontario by Alberta in popularity amongst
interprovincial migrants; the emergence of Prince Edward Island, Nova
Scotia and New Brunswick, and perhaps somewhat less surprisingly, Sas-
katchewan, as total net gainers from migration; the continuous total net
migration losses to Newfoundland, Quebec and Manitoba; and, the continuing
though somewhat diminished dominance of Ontario in popularity amongst
international immigrants.

There were on average 382,729 interprovincial migrants annually
during the eighteen-year period. This represented slightly less than 2% of
the Canadian population in any given year. On average each year 144,484
people entered Canada while 82,652 Canadian residents emigrated from the

country.

1.3 The Efficiency of Interprovincial Migration in Canada

Ideally, an economically efficient migration adjustment process
would move labour from low income, high unemployment regions to high
income, low unemployment regions in accordance with the dictates of

marginal productivity theory and the human capital model of migration. A



number of the facts Qescribed above, however, do not appear to conform well
with the standard formulations of the human capital model. The relatively
slow out-migration from the poorer Canadian provinces — especially the
Atlantic Provinces - despite continuing sizable average income disparities
between them and the wealthier provinces is one example of this. The
existence of large reverse flows to low income, high unemployment rate
provinces is a second example. In fact, as mentioned previously, three of
the Atlantic Provinces are net gainers through migration. Another fact
which appears difficult to rationalize within the existing formulations of
the human capital model is the very dramatic increase in popularity of
Alberta amongst migrants and especially interprovincial migrants during
the past few years. Although unemployment rates are significantly lower in
Alberta than in most other provinces, average income figures for that
province would not appear to suggest expected earnings prospects suffi-
cient to totally explain the migration flows. In 1979, Alberta ranked only
second, behind British Columbia, in terms of average income per capita and
only marginally ahead of Ontario, although expectations of future pros-
pects have probably been more optimistic for Alberta.

There have been various attempts to shed more light on observed
aggregate ﬂows.5 For example, some researchers have incorporated
variables in regression equations which are intended to capture differ-
ences in the social, cultural composition of regional populations. Others
have undertaken more detailed micro-analysis of more homogeneous sub-
groupings of the total migrant population in attempts to find a rational
basis for the observed aggregate flows within the conventional framework

of the human capital model. The present study, however, will explore the
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possibility that some of the anomalies associated with aggregate flows
might be explained by subcentral government fiscal influences. The
explicit inclusion of variables in a migration model that reflect
subcentral government taxation and expenditure effects on Canadian
migration is a direct extension of Courchene's (1970) initial inquiry into
the effect of personal and intergovernmental transfers on Canadian

migration patterns.

1.4 OQutline of the Thesis

This chapter has provided background information which is of
relevance to the remainder of the study. It gave a brief summary of
recent Canadian migration patterns and raised the possibility that
subcentral fiscal influences might be 1influencing such flows. The
subseauent chapters are oriented towards examining this issue 1in detail
along with several other issues associated with the causes of Canadian
migration.

The remainder of this study is divided into seven chapters.
Chapter 2 provides a review of the 1iterature on the basic gravity model/
human capital apprcach to migration modelling, especially as it has been
applied in the Canadian context. The chapter also relates the relevant
fiscal federalism literature on fiscal inducements to locational choice to
the more conventional migration Tliterature. Chapter 3 develops the
multinominal 1logit wmodel used in the estimation and evaluates its
advantages over more conventional migration models. Chapter 4 presents a
fairly detailed analysis of consolidated provincial-local fiscal data.

The primary intent of the chapter is te examine the nature and maanitudes



= 11 =

of potential subcentral fiscal indiucements to migration and to consider
the advantages and weaknesses of various alternative measures suitable for
inciusion in an eccnometric migration model. Chapter 5 gives a detailed
description of variables. Results of the econometric estimations and
policy simulations are discussed in Chapters 6 and 7. Chapter 8 presents
a summary of the study and discusses some of the possibilities for future

research.



- 12 -

FOOTNOTES TO CHAPTER ONE

Consolidated provincial-Tocal government expenditures grew almost 10-
fold between 1962 and 1977, the latest year for which data were
available at the time of the econometric work in this study. In 1977
they accounted for about 26% of gross national expenditures. Over the
same period, federal expenditures increased by only a factor of 6.5
and were about 17% of gross national expenditures in 1977. (Source:
Provincial and Municipal Finances, Canadian Tax Foundation, various
years. )

For a detailed discussion on equalization in Canada and the problems
which currently plague it, see the Economic Council of Canada
publication Financing Confederation Today and Tomorrow, Supply and
Services Canada, 1982.

Statistics Canada (various issues), International and Interprovincial
Migration in Canada, 91-208, annual, Ottawa: Supply and Services
Canada.

Very recently, data for 1980 flows were also released by Statistics
Canada. The patterns are basically the same as those revealed in
table 1.4. Net interprovincial migration flows by province for 1980
were: Nfld. (-1,018), P.E.I. (374), N.S. (-1,102), N.B. (627), Que.
(-31,292), Ont. (-19,578), Man. (-15,906), Sask. (-383), Alta.
(30,933), B.C. (39,430).

The existing Canadian migration studies will be reviewed in detail in
Chapter 2.



CHAPTER TWO
ECONOMIC INDUCEMENTS TO MIGRATION:
AN OVERVIEW OF THE LITERATURE

2.1 Introduction

Because of the importance of migration to economic adjustment and
development, a voluminous body of research has emerged in this area. When
this Titerature is combined with theoretical research on resource allo-
cation in such diverse fields as labour and regional economics, inter-
national trade and fiscal federalism, the wide ranging implications of
movements in population become apparent. Most of this literature,
however, can be divided into two very general categories — that relevant to
the determinants or causes of migration flows and that dealing with the
consequences or implications of migration adjustment.

The present study falls within the former category with the primary
focus being the migration impact of subcentral fiscal capacity d%sparity
among Canadian provinces. It will be argued in this and the next chapter
that such influences do exist in Canada and that they are relatively
distinct from more conventional inducements to migration such as earnings
differentials and employment prospects and as such warrants explicit cone
sideration in migration models.,

The purpose of the remainder of this chapter is to prepare the
foundation of the analysis in subsequent chapters by placing the present

study in the context of the existing Titerature. The discussion in this
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chapter is intended to highlight issues examined in the remainder of the
study. It will provide a framework that will give guidance for policy
analysis, for constructing the model of Canadian migration, and for
interpreting the estimation results.

The incorporation of fiscal influences in a migration model is a
refinement to the standard human capital/gravity model framework. Section
2.2 provides a general overview of these approaches to migratisn modelling
and attempts that have been made to integrate them. Sections 2.3 through
2.5 review the methodology and empirical evidence from the existing
lTiterature, especially that for Canada. Section 2.3 focuses on the effects
of income and employment prospects on migration flows while section 2.4
investigates the role of distance in the context of migration. Section 2.5
examines issues associated with population, information flows, federal
government transfers, social/cultural factors and other influences on
migration. Section 2.6 takes an initial look at the nature of potential
subcentral public sector influences on migration in Canada and the
Justification for incorporating these influences in models of Canadian
migration. The section also reviews the existing empirical evidence from
U.S. studies which have examined public sector influences on locational

choice.
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2.2 The Human Capital/Gravity Model Approach to Modelling Migration Flows

Typically, models of the causes of relatively unrestricted migra-
tion within a country can be placed in one of two broad categories —gravity
models and human capital models. In practice, this distinction is somewhat
artificial since any given model usually has elements of both types.
Gravity models concentrate most heavily on the roles of population and
distance on migration flows while human capital models place greater
emphasis on economic variables.

The gravity model is an attempt to explain migration flows by
analogy to concepts in physics.l The general form of the gravity model in
the migration context is
pe - pB
(2.1) M. = G, :

DY,
13
where Mij is gross migration flow per period of time from i to j, G is a
constant, P is some measure of regional mass (in this case regional
populations) and Dij is distance from i to j. Taking logs of both sides of
equation (2.1), it becomes possible to estimate the parameters of the
following equation by standard multiple regression procedures, where uij
is an error term reflecting the fact that (2.1) is not strictly deter-
ministic.
(2.2) In Mij = InG + oani + B]nPJ - ylnDij # uij
In the pure form of the gravity model as given in equations (2.1) and

(2.2) economic variables do not appear explicitly, and in fact, it is
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possible to derive the gravity model from simple probability considera-
tions.2 The probabilistic interpretation of the gravity model suggests
either that economic factors are unimportant in determining the pattern of
migration or, equally implausibly, that their influence is adequately
reflected by the population and distance variablés. Gravity type models
have been used extensively to analyse migration flows, particularly by
geographers and regional economists.

The gravity model framework is flexible to some extent. In equation
(2.1), the population exponents permit the incorporation of agglomeration
or deglomeration effects while the distance exponent permits some flexi-
bility in the treatment of that variable. Other measures of mass besides
population could be used - for example, total regional product, income,
annual retail sales or employment. It is also possible to further
complicate the influence of distance by introducing the concept of
intervening opportunities.3

Most economists conducting research on migration, however, have
naturally tried to emphasize the underlying economic justification for
observed migration flows. Various authors have attempted to find an
economic rationale for the gravity model. Niedercorn and Bechdolt (N & B,
1969) derived gravity type models of spatial interaction of individuals in
different locales under fairly restrictive conditions including the
presumption that people derive utility from such interaction.

Although the assumption of utility maximizing behaviour of indi-
viduals is standard in economics, spatial flows in the N & B model are not
motivated by conventional economic variables such as average income or

employment opportunities. Vanderkamp (1977) has pointed out that the
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assumptions underlying the N & B model make it more applicable to (for
example) travel or communications flows across space since migration is
not typically motivated by a desire to interact with other individuals. He
then demonstrates that it is possible to derive a gravity model of
migration flows motivated by flows of information on job vacancies, at
least under appropriate conditions, including that the economy is in an
interregional equilibrium stationary state. The motivation for indi-
viduals to migrate in Vanderkamp's model is reminiscent of the probability
interpretation of the gravity model. Flows of information on job vacancies
are positively related to regional population and inversely related to
distance and provide a justification for flows of individuals in the
opposite direction.

The N & B and Vanderkamp articles leave the impression that although
it is possible to make particular assumptions that will result in migration
flows that conform with the predictions of the gravity model, the
complexity of economic phenomena in a dynamic setting are unlikely to
result in flows of that nature. The Vanderkamp article, however, provides
valuable insights into the migration adjustment process in a country in
regional equilibrium and hence the limitations of the gravity model in a
disequilibrium setting. Vanderkamp offers convincing arguments that in a
stationary state economy, most important components of migration which
are in response to job vacancies can reasonably be expected to accord with
the predictions of the gravity model. Included are migration from intra-
company transfers and return migration motivated by employment opportun-
ities. Migration flows which are unlikely to be compatible with the simple

form of the gravity model, even in a stationary state economy, include all
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types that are unrelated to labour market conditions such as migration
patterns of retired people moving to warmer climates or people who move
from a rural to an urban setting without changing jobs.

If the Tlatter types of migration are numerically relatively
unimportant at the interregional level, the gravity model should provide a
fairly accurate portrayal of migration flows in a stationary state
economy. As such, the gravity model provides an important reference point
for explaining actual migration in a real world economy in regional
economic disequilibrium. The gravity model framework, however, provides
no guidance to identifying economic factors potentially affecting migra-
tion flows, although & rentioned, their influence could perhaps be very crudely
accommodated within the gravity equation. A major trend evident in the
migration literature, however, has been the attempt by economists to break
away, to the extent possible, from the vagueness of the gravity model
framework and to explicitly express economic influences in migration
models. This has necessitated an appropriate underlying theoretical
foundation, but ties to the simpler gravity model still remain.

Sjaastad (1962), following the lead of Becker (1962) and Schultz
(1961), and the earlier writings of Hicks (1932), has recognized migration
choice as another human capital decision facing individuals. Viewed in
this framework, a rational individual would choose that location for which
his present discounted value of future benefits (minus costs associated
with migrating) were at a maximum. The human capital criterion for
migration provides a link between the underlying motivations of individ-
uals and regional economic conditions, even if the human capital criterion

is much narrower than the standard assumption in economics of utility
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maximizing behaviour. Although problems arise in evaluating benefits and
costs for individual migrants, in the case of aggregate flows economists
have usually considered measures of average economic conditions prevailing
in different lTocations as being reasonably accurate approximations to the
average benefits associated with migration. Differences in these measures
provide economic justification for observed migration flows which are
seriously at odds with the simple probabilistic predictions of the pure
gravity model.

A fairly large body of work has emerged which tends to support, in
many respects, the human capital model. A ‘'typical' human capital,
aggregate migration model would be of the following general functional

form.4

(2-3) M'IJ = f[Y], YJa U], UJ, P1’ PJ, D‘J, X]’ XJ’ U]

where the Y's are measures of average expected earnings, the U's are
measures of labour market conditions, the X's are vectors of variables
(economic and/or noneconomic) which might be deemed to be of relevance in
particular circumstances, u represents nonmeasurable or nonsystematic
factors which might affect migration and the other variables are as
previously defined.’ The strong gravity model overtones of most models is
suggested by the inclusion of the population and distance variables in
equation (2.3).

A wide variety of actual specifications of equation (2.3) have been
employed in econometric investigations. For example, explanatory var-
iables for sending-and receiving-regions sometimes appear in ratio or

difference form and the equation is sometimes estimated in semi- or double-



- 20 -

log versions. Some researchers have estimated simultaneous equation
models to allow for the possibility that migration may itself affect
some of the explanatory wvariables in equation (2.3).6 Kauy and
Sirmans (1979) used a compromise procecdure. Rather than specifying a
full simultaneous system, they estimated a recursive model in which past
migration stock variables appeared as explanatory variables for
migration flows in later periods. The necessity for simultaneous
equations or recursive models most obviously arises if the explanatory
variables are defined for the end of the period over which the migration
flow has been measured. We will return later to a consideration of the
possible influence of past migration on current migration flows.

The discussion 1in this secticn has provided a brief
introduction to the basic human capital/gravity model framework. In the
rext three sections,we discuss some of the issues associated with
modeiling migration behaviour within that framework and examine the

zvailable empirical evidence.

2.3 Earnings and Employment Prospscts and Migration

Expected income and emplcyment opportunities are generally
considered to be the primary motivating factors behird most migration
decisions. The purpose of this section is to give consideration to the
role of income and labour marlket variables in econcmetric models of
aggregate migration behaviour and to examine some of the issues and
controversies centering around these.

The human capital model predicts that individuals would be

attracted to regions by expectations of high average earnings and
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repelled by poor . earnings prospects. Most researchers have found
evidence of this in aggregate econometric studies.7 In general, however,
sending-region income variables have performed less well than those for
receiving-regions. The former usually have smaller estimated coefficients
and the coefficients are often statistically insignificant.8 [t has been
argued (Lowry, 1966) that such evidence indicates assymetry in the push-
pull effects exerted by, respectively, sending- and receiving- region
incomes on migration and raises questions about the efficacy of migration
adjustment as a possible corrective for alleviating regional poverty. One
issue of interest is whether such assymetries can be detected in the
present study. Other things equal, their existence is evidence of an
aspect of inefficiency in migration adjustment.

A few studies have even found the sending-region income variables to
have a counterintuitive positive sign.9 Possible arguments in support of
this finding are that a certain level of income is necessary to finance
migration or that people in higher income brackets are generally more
willing to move than others since with higher earnings their expected
payoff, or return on investment from migrating, is greater. 0'Neill
(1970), as an alternative explanation, has emphasized the possible
consumption aspect of the migration decision. She has suggested that if
migration itself is a “normal" consumption good, the propensity for out-
migration should rise with increasing average incomes.

Courchene's (1970) estimation results for individual years from
1952-67 indicate an increasing responsiveness of migration to differences
in provincial incomes over time. The coefficient estimates for both the

origin and the destination provinces increase significantly (in absolute
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value) over the period. This is indicative of improved efficiency in
migration adjustment because it means that a given difference in incomes
elicits a larger migration response. According to conventional economic
analysis, this should result in a more rapid convergence of regional income
differences as the marginal productivity of labour is lowered (increased)
in the destination (origin) region. Of course, if Myrdal's (1957)
cumulative causation hypothesis is applicable, convergence of regional
incomes need not occur. Myrdal argued that it would be the most productive
workers who would be induced to move. With such a migration response the
poorer regions could be left even more destitute and the marginal
productivity of labour in the destination regions might increase. In any
event, it is of interest to examine in this study whether increasing
responsiveness of migration to differences in provincial incomes can be
detected for our more recent data set.

When using incomes as explanatory variables in aggregate migration
models, care has to be taken to ensure that the measures chosen reflect as
closely as possible the earnings that a typical migrant might expect to
receive. This necessitates, for one thing, that sources of income not
likely to be of relevance to migrants be excluded from the measure chosen.
For example, investment income which is independent of place of residence
should not be included. Transfer payments to individuals should be
included, however, since there is evidence that such payments affect
migration decisions(Courchene, 1970). Measures of 'earned income' are too
narrow in scope since they ignore the potential influence of such transfers

as unemployment insurance payments.
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Some recent literature has been concerned with further refining the
definition of the income measure used in migration studies. The
appropriateness of using mean regional income as a measure of expected
future earnings has been questioned, especially where income growth is
proceeding at different rates in different regions,10 but empirical
findings are not, in general, supportive of this position. Bowles (1970)
did find that a measure of the present value of expected lifetime income
differentials performed better than a measure of current income differ-
entials. Fields (1979), on the other hand, used a Markov chain approach to
derive an expression for the present discounted value of expected future
income in a migration model. Although the variable coefficients were
highly significant statistically, the overall explanatory power of the
model was notably inferior in comparison to a more general linear
specification using median real income measures. In an earlier study
(Fields, 1976), the two models performed equally well. Grant and
Vanderkamp (1976) found that average gross income of the entire sample
population performed much better than two alternative measures of expected
income: gross income figures for all movers and gross income for
subcategories of movers. This latter result suggests that migrants’
expectations are in fact formed more on the basis of general average
regional income levels than on more precise approximations to their own
actual prospects.

Several recent micro studies have found evidence about the rela-
tionship between income and migration which differs somewhat from the
predictions of the human capital model and the results obtained using

aggregate data. Lansing and Morgan (1967), Lansing and Mueller (1967),
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Wertheimer (1970), Yezer and Thurston (1970) for the U.S. and Marr and
Millerd (1980) and Grant and Vanderkamp (1980) for Canada generally find
that the migration leads to higher incomes only after a number of years
following the move. Robinson and Tomes (1982), on the other hand, using
1971 census data and a structual probit model, found evidence that the
probability of an individual migrating does depend on potential wage gains
after adjustment for selectivity bias. Further research using micro data
should shed more 1ight on the actual economic gains realized by migrants.

Overall, the evidence suggests that average regional income is an
appropriate measure to use 1in aggregate migration studies. Total
population is a preferable base to either total labour force or total
employed individuals because of the inclusion of personal transfers to
individuals in the income measure. There is also evidence that failure to
adjust for cost of living differences gives markedly inferior empirical
results.11 For longitudinal multiregion studies there is a need for cost
of living adjustment both cross-sectionally and over time.

We turn now to a discussion of the effect of labour market
conditions on migration flows and issues associated with modelling these
influences.

Measures of regional unemployment rates are perhaps the most popular
way of reflecting labour market conditions in models of aggregate
migration behaviour. High regional unemployment rates might be expected
to discourage in-migration and encourage out-migration and findings of a
number of studies support these expectations.12 Quite often, however,
regional unemployment rates have not performed especially well in econo-

metric models. Many studies have found them to have perverse signs and/or
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statistically insignificant coefficients. >

Lansing and Mueller's (1967) analysis suggests that the ambivalent
performance of regional unemployment rates especially those for the
sending region, may be at least partly explained by the fact that
unemployment tends to hit hardest the young, low skill, low education
workers — among the least mobile groups in society. They argue that the
unemployment push effect on this group may be weak but that the effect of
unemployment on in-migration, and hence net migration, is likely to be more
real.

Vanderkamp (1971) has argued that regional unemployment rates would
not be expected to perform well since they are high]y correlated with
national rates and because of the differential impact overall unemployment
conditions are likely to have on different categories of migrants.
Specifically, he argues it would be expected that return migration would be
positively related to general unemployment rates as frustrated migrants
returned home. On the other hand, the number of new migrants will be
negatively related to the average level of unemployment rates, at least in
part because high probabilities of finding employment will accentuate
average expected earnings differentials among regions.

Vanderkamp argues that these complications lead to ambiguous
expectations about the effects of regional unemployment rates on migration
patterns. Vanderkamp's analysis suggests that a single measure reflect-
ing national labour market conditions, such as the national unemployment
rate, might be required in some cases to capture the cyclical influence of
labour market conditions on migration and this possibility will be

explored in this study. It would not seem to argue against the probable
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systematic influence of separate regional rates, however. In partial
support of Vanderkamp's hypothesis about frustrated return migrants,
Gauthier (1980), using a special compilation of data from the 1971 Census,
found that return migrants to Newfoundland accounFed for about one-half of
all in-migrants to the province. Furthermore, these return migrants had
the highest unemployment rates of all groups surveyed and average incomes
just slightly greater than those who hadn't left the province.

Courchene (1974) has suggested that differences in regional unem-
ployment rates may represent an equilibrium rather than a disequilibrium
situation. He argues that if wages are relatively insensitive to labour
market conditions, migration will adjust regional unemployment rates to
equate average expected post migration conditions among regions. He
offers as an example, the case of Ontario and British Columbia where the
former has historically had lower wages but substantially lower unem-
ployment rates than the latter. If Courchene's argument is accepted, then
regional unemployment rates may be viewed, at least in part, as a residual
element in the migration process and their individual influence on
migration would be difficult to isolate in single equation econometric
ana]yses.14

Fields (1979) has questioned the appropriateness of including
separate regional rates on the grounds that they represent average labour
market conditions rather than the marginal probability of potential new
migrants finding employment. He suggests that more dynamic measures of
labour market conditions, such as labour turnover statistics (quits, new
hires, layoffs), are more appropriate indicators of actual circumstances

facing migrants than regional unemployment rates. Field's point suggests
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that additional variables reflecting dynamic factors in labour markets

may be justified in migration models. It does not, however, argue

convincingly that regional unemployment rates should not affect migration
patterns. For aggregate migration flows, rates of growth in regional

employment are perhaps the most appropriate measures reflecting labour

force dynamics and will be tested in this study.

It has also been argued that the unemployment rate level in
the sending-province might be expected to have a negative impact on
outmigration if having a job is a prerequisite to financing a move
(Grant and Vanderkamp (1976), p. 22). Although this situation could
apply for specific individuals, it seems unlikely to be a significant
consideration for the case of aggregate flows in Canada given the high
standard of 1living and the easily accessible sources of credit for

financing moves.15

[t could be the case that high unemployment rate
regions in Canada have residents with the greatest locational affinities
for historical reasons, but this 1is quite a different argument
concerning regional propensities to migrate.

Although all of the points raised above highlight the
potentially complex relationship between labour market conditions and
migration, and are interesting in their own right, they nevertheless
leave the impression of being, at 1least to some extent, ex post
rationalizations for a perplexing phenomenon. It is difficult to
accept that regional unemployment rates do not exert a systematic
influence on aggregate migration patterns, particularly when substantial
differences across regions have persisted for long periods of time, as

in Canada.
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One alterpative explanation for the poor performance of
unemployment rates in econometric models is that they have historically
been highly correlated with other explanatory variables in the models
sucH as income levels or populations.- If-migration patterns have been
relatively unchanged for substantial periods of time, it will naturally
be difficult to discriminate amongst the differential impacts of separate
influences. When historical patterns are disturbed, as they have been
in recent years, separate economic influences including the effects of
unemployment rates, could 1likely be more easily isolated. Another
possibility is that failure to include fiscal. influences may have biased
the coefficients for the unemployment variables.

A further consideration with. regard to income and unemployment
rates concerns whether sending and receiving region variables should
appear separately or in difference or. ratio form. In principle, the
decision on the appropriate form ultimately depends on how economic
conditions among regions affect migrant perceptions and behaviour. One
advantage of entering them separately in the model is that this permits
examination of the degree of symmetry between sending and receiving
region coefficients. This procedure does, however, increase the number
of coefficients to be estimated and hence increases chances of multi-
collinearity among variables in the model and reduces the degrees of
freedom. This is a relevant consideration if the number of observations
is small such as in the estimations for individual years reported in
Chapter 7.

To summarize the discussion in this section, it would seem
appropriate to include properly defined average income variables as well
as unemployment rate variables in an aggregate econometric model of the

determinants of Canadian interprovincial migration. Arguments have also
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been presented thch suggest that the income variables should be adjusted
to reflect cost of living differences, both over time and among provinces.
It- has been argued that there may possibly be Jjustification for
including other variables which indicate aspects of 1abour market
conditions not reflected by régiona] unemployment rates. The discussion
also highlighted various issues and points of controversy 1in the

literature which will provide useful background in later chapters.

2.4 Distance and Migration:

Empirical work has established distance to be one of the most

consistent and powerful influences on migration f]ows.16

The negative
effect of distance appears.incontestable. Exactly why distance should
have such a strong effect.is not quite-so clear, however. In the puhe
gravity model, distance is a measure of friction but it is difficult to
identify the precise nature of the interfering influences. Financial
costs associated with migration are one possibility although it seems
unreasonahle to suggest that they account for more than a small part of
the negative impact of distanée. Vanderkamp (1971) has identified three
additional costs: (1) the psychic costs of moving, (2) the difference
in psychic incomes associated with sending and receiving regions, and
(é) uncertainty about income due to lack of information.

Levy and Wadychi (1974) examined the effect that introducing
measures of intervening opportunity had on the distance coefficient in a
regression analysis. Intervenihg opportun%ties between states i and J
were reflected in their model by including variables representing the
highest alternative population and wage, and the lowest unehployment rate
within radius of the distance between i and j from state i. Their results

suggest that the negative effect of distance can, at least in part, be
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explained by the fact that the longer the distance, generally the greater
the number of opportunities encountered by a searching migrant. [t is
possible to approximate the influence of intervening opportunities by
using provincial dummy variables, however, anq that 1is the approach
followed in this study. The provincial dummies will reflect all relatively
unchanging factors particular to migration flows between any two provinces
including intervening opportunities.

Others have emphasized the information effect of distance as a
negative factor affecting the flow of messages about prevailing economic
conditions in regions.17 One possible way of capturing this effect is by
discounting the income variables by distance measures.18 [t is not
obvious, however, why distance should provide more than at best a very
crude approximation to impediments to the flow of information among
regions. A more appropriate way to model information flows might be to
incorporate the learning process explicitly in the model by using lagged
explanatory variables as in the adaptive expectations approach. The
adaptive expectations model is also convenient from the point of view of
estimation because it can be reduced to a form in which only current
exogenous variables along with a lagged dependent variables appear on the
right hand of the migration equation.19 We will return to this issue in
Chapters 5 and 6.

Even if information flows are reflected in other ways in the model,
however, this still leaves a separate role for distance to capture the
influence of costs associated with migration. In studies of aggregate
flows, distance is often the only variable explicitly intended to reflect

all of these costs. Because of the importance of distance and the
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potentially complex way in which it may affect migration, the manner in
which it is incorporated into the model will be given fairly careful
consideration in this study. [In particular, because of the ambiguous
nature of the different influences on migration that the distance variable
is intended to reflect and its vague theoretical justification, it is very
difficult to justify a most appropriate, specific functional form for that
variable. It is desirable that the influence of distance be permitted as
much flexibility as possible in the model. Because of their inherent
flexibility, spline functions [Suits, Mason and Chan (1978)] are especially
appropriate in this context and will be employed in this study. It is of
interest to see whether the spline specification for distance improves the
overall explanatory power of the models in comparison to more rigid
specifications and whether the performance of the other variables in the
models is affected. Estimates of the spline coefficients also permit a
plot of the exact relationship between migration and distance. Much more
will be said about these issues in later chapters.

A problem arises for interregional migration studies with respect to
the most appropriate way of approximating the distance between two large
geographical areas. McInnis (1969), Courchene (1970) and Vanderkamp
(1971) in earlier Canadian studies settled for highway mileage between
principal urban centres of a province or region. Laber and Chase (1971)
used average population weighted distances between centres when there was
more than one population centre in a province. This latter approach is
appealing from the perspective of the average distance travelled by a

'typical' migrant in moving between provinces.20



-39 -

There is evidence from previous studies that the negative impact of
distance on Canadian migration has diminished over time, indicating
improvement in the efficiency of the migration process.21 Courchene's
results using the log of distance show a slow but fairly steady decline in
the distance coefficient over the period 1952 to 1967. Vanderkamp, using
the inverse of distance in estimations for the period 1947 to 1966, found
the distance coefficient to decline quite dramatically until 1962. The
coefficient did, however, start to increase again between 1963 and 1966.
Vanderkamp also used distance to deflate the income variables in his model
and this might account for the discrepancy between his results and those of
Courchene for the later years. An obvious question which arises is whether
adeclining effect of distance can be detected for more recent years. This

issue is examined in Chapter 7.

2.5 Other Influences on Migration Flows

Vanderkamp's probability interpretation provides a possible justi-
fication for the inclusion of population variables in human capital models
to represent positive influences on information flows about job vacancies
and, presumably, other prevailing economic conditions. As mentioned in
the preceding section, however, there may be better ways of approximating
such information flows, in particular, the adaptive expectations approach
mentioned earlier. Typically, the inclusion of populations is justified
as a proxy for omitted and usually unspecified economic influences or, even
less precisely, as normalizations to the dependent variable. There are a
wide variety of possible ways of using populations to normalize the

migration flow variab]e.22 Haenszel (1967), Young (1975), and Vanderkamp
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(1976) have discussed some of the issues associated with using populations
as normalizing factors in cross-section studies. Care has to be taken
because the inappropriate use of population variables in econometric
models can bias the coefficients of other explanatory variables with which
they may be correlated.

Generally speaking, the use of population variables in migration
models sheds little 1ight on the economic inducements to migration and is
clearly a remnant of the simpler gravity model framework. For more
detailed insight into the causes of migration, it is necessary that the
influences which population are expected to represent be given a more
precise economic interpretation. Some progress has been made along this
line and a fair bit of information has been acquired from empirical
research about the complexity of influences operating to determine
migration flows. It has, for example, been fairly well established that
social factors such as age, occupation, education and l1anguage composition
of the population systematically affect propensities to migrate in
Canada.’® Much recent research in the U.S. has been directed at exploring
quality of life influences on migration — for example, climate, pollution
and crime rates.24 Others have examined the complexities introduced when
the family unit rather than the individual is considered, for example, the
migration effect of having two income earners.25

Since most of these influences are unchanging or slow to change and
are not the focus of inquiry in this study, their influence will be
incorporated in the estimation approaches. Specifically, both least
squares dummy variables and error components estimation techniques are

employed to capture province-specific effects on migration. These are
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described in detail in Chapter 6. Evidence of the importance of such
factors to migration flows, however, indicates that further research along
these lines is justified, particularly in view of the possibility that
increasing levels of incomes in the future may lead to a decline in the
importance of economic considerations as determinants of Tlocational
choice.

One particularly notable extension to the human capital model in the
Canadian context has been made by Courchene (1970). In an econometric
model of interprovincial migration, Courchene examined the migration
impact of three distinct measures of federal transfers to provincial
governments and to individuals in different provinces. The three measures
were: location oriented subsidies per worker; total federal transfers per
dollar of earned income; and unemployment insurance benefits per dollar of
earned income. Evidence that these exert a negative impact on migration
suggest to Courchene that the transfers introduce an element of ineffi-
ciency in the migration adjustment process in Canada. Courchene's
comments on the efficiency implications of his findings, at least with
respect to transfers to provincial governments, have been contested by
other economists and form a focal point for a debate which has been
continuing for some years.26 This qualification aside, Courchene's work
was, until very recently, the only attempt to look at fiscal influences on
migration.27 Courchene, however, looked only at the impact of the grants
and did not attempt to examine the direct effects of regional government
taxation and expenditure policies on Canadian migration. Examination of
this direct influence would seem to be a logical extension of Courchene's

work and is the primary focus of this study.28
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2.6.1 Subcentral Public Sector Influences on Locational Choices of

Individuals

Interest in the possible effects of expenditure and taxation
policies of regional governments on the locational choices of individuals
did not germinate within the migration literature per se but amongst public
finance theorists concerned about the efficiency aspects of such behaviour.
Initial interest arose in attempts to solve efficiency problems associated
with the provision of public goods.

Samuelson (1954) pointed out that the inability of consumers to
reveal their preferences for public goods, or to adiust quantities consumed
in accordance with their preferences, would 1ikely preclude efficient
provision of such goods. Tiebout (1956) argued that a market-like
efficiency, at least for local public goods or goods which are public only
for a geographical subset of the total population, could, under certain
conditions, be approximated by consumers locating themselves spatially in
accordance with their preferences for different combinations of the goods.
A necessary condition for this to happen is that there be decentralized
provisions of such goods and hence the possibility of regional variety. By
‘voting with their feet', consumers would be at least partially able to
solve the problems of preference revelation and nonexcludability, at Teast
for this large category of public goods. The Tiebout hypothesis has been
extended to include the effects of regional taxes on locational preference
(Tullock, 1971). MNaturally, the Tiebout solution 1is more feasible the
larger the number of subcentral governments because this avoids problems

analogous to those arising with discreteness in private goods consumption.
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At Tleast on the surface and for the case of large numbers of
locational alternatives, the Tiebout solution appears appealing although
the question of the optimality of such an adjustment arises. The
efficiency characteristics of a Tiebout-like adiustment have been ques-
tioned by subsequent theorists,29 but the decline in importance of this
aspect of Tiebout's theory has been at least partly offset by its growing
practical relevance to empirical work on the causes of locational choice.

We can use the framework developed by Buchanan and Goetz (1972) for
a cursory look at how the subcentral public sectors might affect locational
choices of individuals. If it is assumed that there is perfect knowledge,
full mobility and no interregional spillovers in tax burdens or expendi-
ture benefits, Buchanan and Goetz state that an individual would choose

region X over any alternative region Y only if

(2.4) (e + (8] - 1 - [MVP; + (B; ; T;)] 50

where the MVP's refer to marginal private goods value or product and the
bracketed terms represent the fiscal surplus or benefits (Bj) minus taxes
(Ti) obtained from the relevant subcentral public sector. Equality in
(2.4) would, they claim, presumably be a situation to which the migrant was
indifferent.C It would appear that the fiscal surplus terms in equation
(2.4) could lead to an allocation of individuals which was significantly
different from that which would evolve if marginal productivity was the
sole determinant of locational choice.

One line of development of Tiebout's original hypothesis has been

concerned with the extent to which fiscal advantage of this sort would be
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capitalized in property values. It was originally argued by Oates (1969,
1973) that a favorable fiscal environment would lead to property prices
being bid up and his econometric work found evidence of this. Subsequent
research, both theoretical and empirical has taken issue both with Oates’
hypothesis and the interpretation he placed on his empirical findings.31
Epple et al. (1978) in fact claimed that no meaningful test of the Tiebout
hypothesis had been or was likely to be conducted along these lines. The
work subsequent to Oates has, however, emphasized the likelihood of at
least partial capitalization in the long run and hence the importance of
taking account of regional costs of living in comparing the attractiveness
of alternative locations.

A second line of investigation of the Tiebout hypothesis has been
concerned with examining the direct impact of fiscal considerations on
locational choices and it is this Tliterature which is most directly
relevant to modelling Canadian migration flows. We will examine some of
this literature after we take a closer look at the general nature of the
potential subcentral public sector influences in Canada.

It seems unlikely that variety in the composition of subcentral
public sector taxes and expenditures alone would lead to significant
continuous influences on aggregate Canadian migration flows.32 The
existence of substantial disparities among regions in per capita revenue
potential could, however, have such an effect. The existence of fiscal
disparities among regions is an inherent problem in most federal countries
but, as mentioned in Chapter 1, the issue has become particularly acute in
recent years in Canada. Large differences across provinces in the ability

to finance government expenditures could lead to significant continuous
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inducements to migration. Provinces with large tax bases would be able to
provide equivalent public goods with lower tax effort (or alternatively, a
higher level of public goods with equivalent or even lower tax effort) than
would governments with smaller bases. Obviously, a systematic influence
on migration would exist.

Various grant schemes have been proposed in the fiscal federalism
literature to aid revenue deficient governments in federal states. It has
been argued by some that a system of equalizing grants is required which

would lead to complete equalization of per capita fiscal potential among

all states or provinces.33 Canada has implemented a partial equaliza-
tion scheme.34 Despite the existence of the equalization system, however,
substantial revenue capacity disparities among provinces continue to
exist.

The effect of revenue disparity and the equalization grants on
population distribution as a result of induced migration can be high-
lighted with the aid of a diagram originating with Purvis and Flatters
(1980). The vertical axes in figure (2.1) measure real wages in each of two
regions (Rl and R2). The horizontal axis measures total Tabour force in
region one if we measure from ORl and in region two if we measure from OR2.
LR1 and LR2 show the marginal products of labour in, respectively, regions
one and two. If it is assumed that there are no fiscal capacity
differences between regions, that there is perfect mobility of labour and
that there are no intergovernmental grants, then E1 will be the equilibrium
point. This will establish a common wage rate of WOR1=WOR2 in each region
and will Tead to ORILO units of labour in region one and OR2LO units of

labour in region two.



FIGURE 2.1

Population Distribution in Federal States
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Assume now that the regions do not have equivalent potential per
capita revenue capacities as a result, for example, of the existence of
large natural resource royalties accruing to region one. It will be
assumed for simplicity that the existence of these resource revenues does
not affect the productivity of Tabour in region one although the relaxation
of this assumption could be easily handled by shifting that region's
marginal product of 1labour curve outward. If these resource revenues
permit an increase in per capita real government expenditures (or a
decrease in per capita real taxes) in region one equivalent to the distance
AB in figure 2.1, then new regional wage rates, equal to WIR1 in region one
and WIRZ2 in region two, will occur as a result of LOLL units of labour
migrating from region two to region one in response to the increased fiscal
surplus possible in the latter. The new equilibrium results in a larger
population in the resource rich province than would occur in the absence of
the resource revenues.

Giving per capita grants of AB to region one could introduce exactly
the same sort of influence on labour force allocation. The grants would
increase the fiscal surplus associated with residing in the recipient
region and could lead to a larger population in that region than would be
the case in the absence of the grants.

The relevance of the preceding analysis to interprovincial migra-
tion for Alberta and the Atlantic Provinces for recent years should be
obvious. Large oil and natural gas revenues to Alberta and high federal
government grant payments to the Atlantic Provinces should permit lower
taxes and/or higher government expenditures which should enhance the

attractiveness of these provinces to residents and potential residents.
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In Chapter 7, we will investigate in some detail the actual magnitudes
of the fiscal influences on migration flows for these provinces. In
Chapter 4, we will look in detail at the actual patterns and magnitudes
of various measures of fiscal conditions for all provinces in Canada.
The discussion in Chapter 4 will guide in the construction of fiscal
influences for inclusion in all of the econometric models of Chapter 6
and 7. We turn now, however, to a brief examination of the available

empirical literature for the U.S.

2.6.2 Evidence from U.S. Studies

In recent years, there have been a number of studies for the
United States which have attempted to incorporate some aspects of
subcentral public sector influences ih migration models. Cebula (1979a,
1979b) has recently reviewed this literature so attention here can be
1imfted to a brief discussion of the aspects of these studies which
provide some guidance to modelling Canadian migration.

Because of institutional differences, the studies which have
been undertaken for the United States provide only limited insight into
appropriate ways of modelling interprovincial migration flows in Canada.
For examp]e, most of the research for thé U.S. has focused on the
effects of welfare payments on intermetropolitan and interstate

migration f]ows.35

The very great differences in average levels of
welfare payments among metropolitan centres in the United States make
that issue an obvious candidate for extensive study there. Only a
relatively smél1 number of studies have focused on the migration effect
of more general categories of expenditures. Aside from welfare

expenditures, disbursements relating to aspects of education
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. . . . .. 30
seem to have received the most extensive investigation.

Welfare, or more general categories of expenditures, usually appear
as explanatory variables in econometric studies in per capita terms. No
study, to my knowledge, has attempted to adjust the expenditure figures to
allow for differences in the costs of providing government goods and
services although this would appear to be conceptually desirable. Cebula
(1979b), however, does use metropolitan cost of 1living indexes as
explanatory variables in some of his models.

Taxes are also usually expressed in per capita terms in migration
models.37 Very few studies attempt to incorporate measures of the relative
intensity of the tax burden which is imposed on residents. Liu (1977) uses
a measure of the growth in the average tax rate (total tax to personal
income) in a simultaneous equations model of net migration to SMSAs.
Aronson and Schwartz (1973) tested a noneconometric model of fiscally
induced migration among towns and borroughs in the Harrisburg, Virginia
urbanized area, in which they employed a measure of the rate of local
property taxation. U.S. studies which have included tax variables have
focused primarily on the property tax.38

Ellson (1980), in a study of suburban versus central city location
for fifty metropolitan centers, employed as an explanatory variable an
index which measured the ratio of per capita government expenditures to per
capita local taxes in the suburbs to that in the central cities. The
advantage of Ellson's approach is that it incorporates, in a single
measure, the attractiveness of suburban versus central city location. The

disadvantage is that it does not permit examination of the migration impact

of expenditures and taxes separately.
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Friedman (1981) estimated a conditional logit model of locational
choice in the San Francisco Bay area in which the effective property tax
rate and four variables representing local public goods appeared as
explanatory variables. The four variables were education expenditures per
pupil, parks and recreation expenditures per capita, the number of fire
stations per square mile, and the felony crime rate. The latter two were
used because it was felt that they gave a more accurate indication of the
quality of fire and police protection than did per capita expenditures.39

Although not unanimous, the empirical evidence which is emerging
from U.S. studies generally supports the view that subcentral government

expenditure and tax policies can have systematic influences on locational

choices of individuals.

2.7 Concluding Comments

The purpose of this chapter has been to review the literature and
issues which are of relevance to the present study. This discussion will
serve as a reference point for developing our Canadian migration model and
for evaluating the estimation results. Attention here has been limited to
issues concerning the causes of aggregate migration flows. Examination of
the most appropriate structural form for the migration model is postponed
until the next chapter.

The discussion in this chapter has identified the most 1likely
influences to Canadian migration as indicated by economic theory and
existing empirical evidence. Consideration has been given to alternative
ways of expressing these influences in a model of aggregate migration

behaviour as well as to various issues associated with interpreting
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results from econometric investigations.

The possibility that fiscal influences may be affecting
Canadian migration flows has been examined only very generally in this
chapter. Discussion in Chapter 4 analyses the precise nature and

magnitudes of these influences in much more detail.
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FOOTNOTES TO CHAPTER TWO

See Carroll and Bevis (1957), Dodd (1950) and Isard (1960), Chapter
11. The history of the gravity model has been reviewed by Carrothers
(1956) and 0lsson (1965).

See Isard (1960), Chapter 11.

See Stouffer (1940) and Levy and Wadychi (1974) on intervening
opportunities.

See Greenwood (1975a) for a discussion of the human capital model.

The question of the appropriateness of expressing flows between i and
j as a function only of conditions in i and j arises and we will return
to this issue in Chapter 3. In general it will be argued that flows
between any two regions cannot be considered in isolation from
conditions prevailing in other regions.

Muth (1968, 1971), Perksy and Kain (1970), 0lvey (1972), Greenwood
(1973), Greenwood and Anderson (1974), Liu (1977) and Cebula (1977)
have all estimated simultaneous equations models of migration.

The literature confirming the influence of income differences on
migration is vast. In fact, most models of the causes of migration
include measures of income as explanatory variables. McInnis (1969),
Courchene (1970), Laber and Chase (1971), Vanderkamp (1971) and Grant
and Vanderkamp (1976) all found evidence that income differences
systematically affect migration flows in Canada.

See Courchene (1970) and Grant and Vanderkamp (1976).

For example, Vanderkamp (1971).

See Greenwood (1975), p. 399 and Richardson (1978), p. 111.
Fields (1976).

See, for example, Sommers and Suits (1973) and Cebula, Kohn, and
Galloway (1973-74).

See Lowry (1966), Gallaway, Gilbert and Smith (1967), McInnis (1969),
Courchene (1970), Rogers (1967) and Wadychi (1974).
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It should be noted that unemployment rates need not be the only
factors absorbing differences in incomes among provinces. In fact,
as described later in this chapter, it might be expected that
income differentials would be at least partly capitalized in
property values. This emphasizes again the importance of
incorporating cost of 1living indexes in interregional migration
studies.

A high level of unemployment might also indicate reduced average
opportunity costs of out-migration from a region. This would be
true to the extent that it reflected reduced average expectations
of having a job and hence the average expected future income stream
from employment.

Virtually all Canadian interregional econometric migration studies
include some measures of distance and the variable is always highly
significant.

See Heide (1963), Greenwood (1970b) and Schwartz (1973).
Vanderkamp (1971).

See Johnston (1972), pp. 298-303. See also Hart (1975) and
Salvatore (1977) on using this approach in the migration context.

See Chapter 5, Section 5.3.4,
Courchene (1970) and Vanderkamp (1971).

Among the normalizations suggested or actually used are migration
divided by the sum, the product, or the square root of the product,
of sending and receiving region populations. Most typically for
gross migration econometric studies, sending province population is
used to normalize the migration flow variable with receiving
province population appearing as a separate explanatory variable.

For a brief overview of the evidence on the effects of these
factors on Canadian migration flows, see Stone (1974). See also,
Grant and Vanderkamp (1976), Chapter 2.

?ee, )for example, Liu (1975), Graves (1976, 1980), and Porell
1982).

Mincer (1978).

For an introduction to the considerations relevant to this debate
see Boadway (1980), especially Chapters 3 and 4, and the Economic
Council of Canada (1982).

Several recent Canadian econometric studies conducted subsequent to
and independently of the research reported in this thesis have
examined aspects of this issue (Foot and Milne (1981), Winer and
Gauthier (1982) and Dean (1982)). The findings of these studies
will be compared briefly in Chapter 8.
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In fact, in a footnote (p. 554), Courchene pointed out the desira-
bility of this more direct approach but stated that it was beyond the
scope of his paper.

See Buchanan and Wagner (1970), Buchanan and Goetz (1972), Aronson and
Schwartz (1973), Flatters, Henderson and Mieszkowski (1974), Gilmer
(1976), Pestieau (1977), Boadway (1981) and also Grubb (1982).

This would not generally be true since a given fiscal surplus term
could result frommany different benefit-tax combinations and there is
no reason to expect migrants to be indifferent to these. In any event,
fiscal surplus is not the only or necessarily the best way of
characterizing or comparing the fiscal attractiveness of regions.
Much more will be said about this in the next chapter.

See Hyman and Pasour (1973), Edel and Sclar (1974), Hamilton (1976),
Meadows (1976) and Lea (1982).

In fact, this is a general theme emerging from the 1iterature which
has followed QOates in testing the Tiebout hypothesis by examining
capitalization of fiscal advantage in property values - especially
given different tastes among the population.

Graham (1964) has argued that per capita fiscal capacity differences
among provinces will lead to violation of the principle of horizontal
equity (or equal treatment of equals). In the absence of equalizing
grants, this could result in labour (and capital) misallocation as
described. Boadway and Flatters (1982) have examined this issue in
some detail recently and have considered alternative equalization
schemes which are appropriate under different concepts of horizontal
equity.

The approach to equalization followed in Canada is described in detail
in Boadway (1980) and the Economic Council of Canada (1982).

See Gallaway, Gilbert and Smith (1967), Sommers and Suits (1973) and
Cebula, Kohn and Gallaway (1973-1974). C(Cebula (1974) and Cebula and
Kohn (1975) classify total government expenditures into two cate-
gories - welfare and nonwelfare expenditures. Their argument is that
these expenditure categories will have a different impact on migrants.
Greenwood and Sweetland (1972) exclude welfare expenditures alto-
gether. More will be said about welfare expenditures in Chapter 3.

See, for example, Pack (1973), Cebula (1977) and Friedman (1981).
For example, Cebula (1974, 1977, 1979b) and Pack (1973).

Cebula and Kohn (1975) used property taxes per capita while Friedman
(1981) and Tsai (1982) used measures of property tax rates.

It will be argued in Chapter 4 that, in the present context, per capita
expenditures would be more appropriate than Friedman's measures for
fire and police protection.



CHAPTER THREE
THE MULTINOMIAL LOGIT MODEL

3.1 Introduction

The preceding chapter discussed the major considerations associated
with identifying economic inducements to migration and of incorporating
these influences in migration models. It did not, however, consider the
issue of the most appropriate functional form for a migration model nor the
theoretical underpinnings and implications of alternative forms. The
purpose of this chapter is to discuss some of the issues associated with
specifying a structural form for a migration model and to develop the
multinomial logit model used in the estimation. A precise expression of the
model also requires explicit definition of variables but this issue will be
addressed in the next two chapters after the model framework has been

developed.

3.2 The Migration Decision and Migration Models

The migration decision is in some respects analogous to other more
conventional consumer demand choices. It is generally accepted that
consumers reveal their preferences for bundles of commodities through their
expenditure behaviour. Expenditure patterns are presumed to reflect the
underlying utility derived from attributes of commodities by consumers,
given their income constraints. Analogously, migration decisions reveal
locational preferences of individuals and reflect the benefits and costs of
the various alternatives available.

- 48 -
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As discussed in Chapter 2, the attractiveness of different locations
to migrants can be characterized by the economic attributes associated with
them. The economic attributes in turn can be considered proxies for the
utility derived from residing in each place. Income and employment
prospects, distance from present location and fiscal considerations have
been identified as the key economic characteristics associated with
provincial Tocational alternatives in Canada.

Equation (2.3) of Chapter 2 and the associated discussion gave very
general expression to the functional relationship between the decision to
migrate and the underlying determinants affecting the decision. A more
explicit and fairly common specification [see Greenwood,l1975a, p. 40] for

an actual single equation model of aggregate migration is

where Mij is gross migration from i to j, Py is population of i, the Xi's
are measures of the n attributes associated with i, the o are constants to
be estimated and ujj represents nonsystematic factors which might affect
migration from i to j (the stochastic error term).

Although virtually all migration models within the human capital
framework purport to be based on optimizing behaviour of individuals, until
recently there has often been no explicit attempt to formally justify
either the functional form of models 1ike equation (3.1) or the specific
hypotheses tested, within the theoretical context of utility maximization.
This situation has existed despite the fact that much of the theoretical

literature concerned directly or indirectly with the geographical distri-
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bution of individuals has been developed within the framework of utility
maximization. A fairly distinct gap is evident between the theoretical
literature on resource allocation and much of the empirical work which has
examined the factors motivating migration of individuals. More explicit
recognition of migration flows as the outcome of individual utility
maximizing decisions would facilitate progress in migration modelling and
enhance knowledge about the underlying complexities of the migration
process.

Recently several migration researchers have formulated the migration
decision in a stochastic utility context.1 Application of the framework to
modelling migration is still in its infancy, however, and the theoretical
implications of alternative assumptions are virtually unexplored. As a
result, much of the analysis in the remainder of this chapter is adapted
from literature (cited in the footnotes) which in most cases was not
explicitly oriented towards the study of migration decisions.2 Presenta-
tion here of the theoretical foundations of the resulting multinomial logit
model in the context of migration is necessary in order that the full
implications and advantages of the model in this setting can be apprecia-
ted. The framework will undoubtedly be extensively utilized in future
empirical investigations of the determinant; of migration. A major
advantage of the stochastic utility framework is that, under appropriate
assumptions, it results in a migration function which avoids certain
conceptual limitations associated with more conventional migration models.
It is appropriate to examine these problems before developing our version

of the stochastic utility model and investigating its characteristics.
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The dependent variable in equation (3.1) can be interpreted as an
aggregate measure of the probability of migrating from the sending region
to the receiving region during a particular time period - for example, a
year. Given this interpretation, it would be expected that if we summed
over all potential receiving regions j, including i itself, that the sum of
the probabilities would total 1. That is

Mig  Miiag
1 P Pi

1

(3.2)

M Il o Co

J
J
In general, the coefficients obtained from estimating an equation of the
form of equation (3.1) will not give this result. It is possible to impose
such a restriction but tﬁis reveals another implication of the model -
namely that the staying probability is dependent on conditions in all
regions. This contradicts equation (3.1) which implies that all migration
probabilities are a function of conditions only in the sending and

receiving regions. This problem can be illuminated by rewriting equation

(3.2) as

J M
-1 3 M
P j=1 Pji
J#i
Equation (3.3) implies that the staying probability is affected by all
other migration probabilities associated with region i which in turn, by
equation (3.1), are affected by conditions in i and each respective j. The
imposition of the restriction results in an asymmetry in the treatment of

staying versus migrating probabilities in the sense that the former would

be affected by conditions in all regions while the latter would be affected
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only by conditions in the sending and receiving regions concerned.

More to the point, models of the form of equation (3.1) do not admit
of any possible influence of changes in attributes of other regions on the
probability of migrating between any two regions. Equation (3.1) implies
that the elasticity of demand for locating in region j by residents of 1,
with respect to changes in an attribute of some third region 1, is zero.

That is

(3.4) "E;_J .5
1

where pji = Mii is the probability of migrating from i to j. By
J —p?

implication, any increased migration to j as a result of, for example,

improvements in economic conditions there, must come entirely from previous

stayers in the other regions since none of the other migration probabili-

ties, other than those involving region 1 directly, are affected by the

changes. The implication of zero substitutability between migration flows

is difficult to accept.

3.3 A Multinominal Logit Model of Locational Choice

Despite the previously mentioned similarities, the migration de-
cision is slightly different from many other demand situations because of
its 'all or nothing' nature. The question of whether and where to migrate
is discrete in nature whereas many economic choice situations are concerned
with marginal changes in quantity. The problem of modelling choices of
individuals when there are a number of mutually exclusive, "Tumpy"

alternatives has been described by MCFadden (1974, p.106).
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In conventional consumer analysis with a continuum of alter-
natives, one can often plausibly assume that all individuals
in a population have a common behaviour rule, except for
purely random 'optimization' errors, and that systematic
variation in aggregate choice reflect common variations in
individual choice at ‘the intensive margin. By contrast,
systematic variation in aggregate choice among lumpy alter-
natives must reflect shifts in individual choice at the
extensive margin, resulting from a distribution of decision
rules in the population.3

The stochastic utility framework recognizes the discrete nature of
the migration decision. The resulting model takes the distribution of
tastes for attributes of ﬁ]ternatives explicitly into account. Further-
more, the migration function which derives from this framework is
convenient for econometric estimation using aggregate data and avoids the
conceptual pr6b1ems'associ££ediﬁith more conventional migration models.

It is assumed in the stochasticutiTity framework that individuals
derive utility from the attriﬁutes éssociated with alternative locational
choices and that tHe ﬁtﬁ]fty function of a typical individual in a
population of potential migrants, for a particular locational alternative,

can be expreSséd as
(3.5) U= U(X,s,n)

‘where X= (X]s...,Xp) and the xi'éré vectors of measurable attributes of
alternative locations, s is a vécfor of measurable socio-economic char-
acteristics of the individual (for example, race, sex, age, income, etc.)
and N is an unobserved vector- of nonmeasurable attributes of locational

alternatives and characteristics of individuals.

The existence of the nonmeasurable vector n imputes a stochastic

nature to the utility function in (3.5) for any individual selected at
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random from the total population of individuals facing the same choice
alternatives. The stochastic nature of the utility function can be made

explicit by rewriting the utility function of (3.5) as
(3.6) u{x,s) = V(x,s) + n

where V is the nonstochastic part of the utility function and can be
considered as standing for 'representative' tastes of the population with
characteristics s and n is stochastic and reflects the component of
utility specific to a particular individual with characteristics s. The
non-stochastic component of utility in (3.6) represents the common utility
accruing to individuals with equivalent characteristics from residing in a
particular 10cat565. The stochastic component (n) is the component which
leads to individuals with equivalent measurable characteristics selecting

different locations.

The individual is assumed to be a deterministic utility maximizer
who will choose the locational alternative which provides him with the
maximum Tevel of utility. Since the ieve1 of utility associated with any
choice is not directly observable, it is necessary to express the likeli-
hood of any choice in terms of the probability of it being chosen. Under
the assumption of utility maximizing behaviour, the probaBi]ity that any

individual will choose locational alternative i (pi) can be expressed as

(3.7) »p, Prob(V(xi,s)+n(xi,s)>V(xj,s)+n(xj,s)for

i=1,..0,4)

J#i

Prob(n(x’,s)-nl{x",s)<V(x',s)-V(x',s)for j=1....,d).
J#i

or P,
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Equations (3.7) are purely descriptive and simply represent alternative
ways of expressing the choice criterion and the necessary condition for the
unambiguous selection of alternative i by the individual.

If we denote the cumulative joint distribution function of

[n(x1

,s),...,n(xJ,s)] bylp(tl,...,tJ) and let P denote the derivative of ¥
with respect to its ith argument, then (3.7) can be expressea4 as

+eo

(3-8) py = LV (t+V -V, .t -V )dt

1 J

where Vj = V(xj,s).

We need an explicit functional form and probability distribution for
the stochastic terms (n.) of (3.7) in order to express the probability of
locational choice i in terms of observable locational attributes and
characteristics of individuals. The most obvious distributional as-
sumption to make is that the n terms are normally distributed. In the
multiple choice case with J alternatives, however, the normal distribution
does not result in a functional form which is computationally tractable.
In fact, McFadden (1974) has shown that only if the n terms are
independently and identically Weibull distributed will a convenient func-
tional form result. Fortunately, the resulting functional form has both
plausible and desirable implications in the context of migration deci-

sions. A random variable has a Weibull distribution if

_e~(n+a)
(3.9) Pr‘ob[nisn} = e
where o is a parameter establishing the mode of the distribution and can be
assumed equal to zero. Equation (3.9) is the cumulative distribution

function of a Weibull distributed random variable and expresses the



- 56 -

probability that such a variable takes on a value less than or equal to some
value h. The derivative of the distribution function with respect to n
gives the following frequency function for a Weibull distributed random

variable
(3.10) y(n) = e~ (N C’L)exn[-e'(mo‘)] .

The Weibull distribution is very similar to the normal distribution
except that it is slightly skewed with a thinner left tail and a thicker
right tail than the normal. Furthermore, a Weibull distributed random
variable is almost normalized by taking Togs. The Weibull distribution is
a natural distribution to work with in the context of utility maximization
because, unlike the normal distribution, it is stable under maximization
in the sense that the maximum of two independent Weibull random variables
is again a Weibull distributed random variable. Furthermore, as will be
demonstrated shortly, the difference of two Weibull distributed random
variables has a binary logistic distribution. McFadden (1974) has shown
that in the multinomial case, the Weibull is essentially the only
distribution which results in a polytomous generalization of the logistic
distribution. Since the resuiting logistic form has desirable implica-
tions in the context of migration modelling, this is an important result.

In the two alternatives case it will be shown below that
(3.11) Prob[Vv +n, 3V,#n,] = e'17%/(eV1-014eV2702),

By using the convolution formula which expresses the probability density

function of two independent random variab]es5 we can write6



- 57 -

+o
(3.12) Prob[V1+n1 >v2+r\2] =_£°ui(n}w2(vl-v2+n)dn

where y . is the cumulative distribution function of n; . For the Weibull

-(n+a) (n+u)exp(-e-(n+a1)]

-€ ] and yi(n) = e

distribution, wl(n) = exp[-e SO

equation (3.12) can be written

(3.13) Prob[V1+nl >v2+n2] = P

'(n*ul)exp(—e'(n+ap)exp(-e_(n+vl'v2+a2))dn

'(n+a1)exp(-e"n(e'u1+e'vl+v2'a2))dn

-0 1
- e 1 o dlexp(-e e e V1"V %)y

[e® + e V1P %y g

+oo
/e
_T.oo
Le

e V1%
eV17% + &2 %

In the J variable case, this can be generalized to

evi'a1
(3.14) p; = 3 _—
) e 3]
-1
or
(3.15) e
. p; =
evj
j=1

if the o's are thought of as alternative specific effects and are absorbed

into the definition of the Vj terms. Equation (3.15) can be written

(3.16) p; =
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which has a logistic distribution. The assumption of Weibull distributed
random variables for the stochastic components of the utility functions
has therefore resulted in a logit model for migrational choice probabil-
ities. The logit model specifies the probability of any particular
locational choice as a function of representative tastes for attributes of
the locational alternatives (x) and the characteristics of the individual
(s) since Vi = V(x,s).

The 1logit model of equation (3.15) overcomes the conceptual
problems, discussed earlier in this chapter, associated with the more
common specification of human capital migration models. For one thing, the
probability of choosing some locational alternative in the logit model
framework is clearly 1. For example, in the two-alternatives case
Vl ev2 1.

€
p.+p, = +
17P2 7 Y

l+e'?

Furthermore, the logit model implies that all probabilities (including the
probability of staying) are affected by the attributes of all regions, in
contrast with the traditional model of equation (3.1) described earlier. A
change in a relevant attribute of any one region will, in the case of the
logit model, potentially affect the probabilities of all choices. This is
an important conceptual difference between the two models about the
underlying nature of the migration process and is of direct relevance to
the policy simulation analysis undertaken later in this study.

Another implication of the logit model, which is advantageous from
the point of view of estimation, is that the 'odds' of choosing one

location over another are independent of the presence or absence of
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additional alternatives. In the migration context, if we let Pis be the
probability of staying in the sending region and pij be the probability of

migrating to region j, then

e’ eV
pi_ = —_— ; p_. b=
J oy ii by
§ ViveV] f ViseVi
i=] j=1
ifj J#i
and
Pij evj
(3.17) ——— = —V— J
Pij el

Equation (3.17) reveals that the ratio of the probability of migrating from
i to j to the probability of staying in i is a function only of conditions
in i and j and is unaffected by conditions in other regions. So, although
in the logit model the probability of any locational choice is affected by
conditions in all regions, the ratio of any two probabilities is affected
only by conditions in those two regions.

The logit model not only implies that conditions in all regions
affect all migration and staying probabilities but also that probabilities
respond to changing circumstances in a specific and predetermined manner.
The implications of equations (3.15) and (3.17) are that improvements
(deteriorations) in conditions in some region will lead to equi-propor-
tionate decreases (increases) in all other probabilities, including
staying probabilities. A similar conclusion holds for changes in the
number of choice alternatives — the addition or deletion of any chosen
alternative will affect all other choice probabilities equi-propor-

tionately. These proportional changes would lead to the ratios of any two



- 60 -

probabilities being unchanged as predicted in equation (3.17). The
implication of traditional migration models, under similar
circumstances, is that only staying probabilities would be affected
since the model would not predict any changes in any migration flows

except those directly invo]viﬁg the region concerned.

The multinomial logit . mode1,' then, implies  perfect
substitutability among migration flows in the sense that all
probabilities of migrating 1into .or out of a region change
equi-proportionately with ;hgpging ecqnomj; conditions in that region.
One way of interpreting this is that there are no regional affinities in
migration patterns o;her thqn those éxp1ained by variables in the model.

This can be seen more clearly by considering the following

generalization of the model expressed in’(3.15)7

;
evi + e.zevj
1_
3=1
J J
(142 6.) L
j=1 4% §=1

(3.18) Pi.=

5
where the 8 are parameters associated with the alternatives indicated by
the subscripts and 6>0. Now, not only all choice probabilities, but the
ratio of any two probabilities depend, in general, on the
characteristics of all alternatives. This can be seen by dividing
(3.18) by a similar expression for say P It can also be easily

verified that it is still the case with (3.18) that

J

I p.. *
jz1 ™
it

Pij = 1.
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Furthermore, it can be shown that the model in (3.18) is a special case of
mixed probability random utility mode]s.8

The © parameters in (3.18) can be considered as measures of the
extent to which conditions in all regions affect the choice between two
alternatives. Nonzero values for these would serve to alter the perfect
substitutability implication of the logit mode].9 In the absence of any
evidence that the © parameters are other than zero, the logit seems a
reasonable model to work with.10

So far, the logit model has been described in terms of the
probability of a single migrant choosing a particular location. The
migration data used in this study, however, are annual data reflecting
total flows between any two provinces for a particular year. For aggregate
data, the dependent variables of equation (3.15) can be interpreted as the
ratio of either movers (Mij) or stayers (M;;) to sending region population

(P.). That is

Oy "

Pij =P 3Py TP
k|

This aggregative interpretation of choice probabilities leads to the ratio
of movers to stayers as the dependent variable for equation (3.17).ll
Using the micro model for aggregate data is equivalent to assuming that the
utility functions of individuals are the same and in particular that the s
vectors for different individuals are identical — an implication that
could be readily challenged. Grunfeld and Griliches (1960) pointed out

many years ago, however, that aggregation errors may be more than

compensated for by reductions in specification errors in the micro
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relation.

After the V terms are specified, (3.17) can be expressed in a form
which is readily amenable to estimation by taking logs of both sides of the
equation. The existence of an error term can be justified for the usual
reasons such as the omission of explanatory variables. After estimation of
a model of the general form of equation (3.17), it is a simple matter to
work back and predict the effect of changes in choice attributes on the
probability flow matrix because of the model's implication of perfect
substitutability among choice alternatives and the restriction that the
sum of the probabilities of staying in a region or of migrating to some

other region must equal one.12

3.4 Functional Forms for the Representative Utility Functions — Some

Theoretical Considerations

In order to derive equations which can be statistically estimated,
it is necessary to give precise specification to the representative
utility functions — the V terms of equation (3.17). This section
considers the broad theoretical implications of alternative functional
forms for the representative utility functions. Different functional
forms have different implications for overall &hanges in the probability
flow matrix in response to changing economic circumstances. This issue is
of direct relevance to the policy issues explained later in the study. Two
alternative functional forms will be considered here — utility functions
linear in variables and utility functions linear in the logarithms of
variables. The next two chapter will give detailed consideration to the

specification of the variables appearing in the utility functions.
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The assumption that the representative utility functions are linear

in variables gives rise to the following form for equation (3.15)

K
expla_ + ) ak xky
° k=1 J J
(3.19) pij =
exp{a + X X Ky 4 Z exp{b + Z bk X ky
k=1 % i=1 k=1
i#j

where the Xi are as yet unspecified attributes of choice alternatives and
the a's and b's are constants. In a similar fashion, we could specify the

probability of staying as

K
' k yk
exp{b0 + kél b, Xi}
(3.20) p.. =
) K " J K
exp{b + Y by X§} + ) expla, + Y & xKy
k=1 =1 k=1 3 J
j#i
Dividing pij by Pis and taking logs of both sides would give the following
equation.
(3.21) 1n[ ] z a Z b

11 0 0 k=1 J J k=1 i 1

where uij is the error term, the inclusion of which can be justified for the
usual reasons, for example, the omission of explanatory variables. It can
be easily shown that equation (3.19) implies that the direct elasticity of

demand for alternative j with respect to a change in its g0 attribute

(Ejk.) is

xK
- J = X (1-p..) .

(3.22) £, = i
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In words, the elasticity is proportional to the weighting of the
attribute in the representative utility function, to the amount of the
attribute possessed by region j, and to the probability of not migrating
to ‘region j. The first two conditions are quite clear. The 1last
condition implies that, for aggregate probabilities, the percentage
change in the probability of residents of 1 choosing to migrate to
region j will be smaller (larger) the more (less) popular region j
already is to residents of region i, other things equal. An additional
implication of the simple linear specification of the representative
utiltity functions is that there 1is constant marginal utitity (or
disutility) with respect to changes in one of the choice attributes.
This latter implication is in conflict with generally accepted consumer
demand theory and is somewhat difficult toc accept in the present

context.

Alternatively, it could be assumed that the attributes of the
choice alternatives enter the representative utility functions in log-

linear form, giving the following specifications for the choice

probabilities, pij and Pij
Kk
exp{ln a_ + In X }
0" ey
(3.23) Pij =
K K I k k
exp{ln ag + 1 a; n X }+ I exp {Inb, + z by Tn X33
k=1 J i=1 k=1

4]



- 65 -

bk 1nx%y
3 1

it~ )

exp{In bo +

1
(3.28) py; = " k :
exp{nb + 3 b 1nxK} + ) explina + Z a n X }
o L0 i i1 0
#

The equation to be estimated in this case becomes

(3.25) In L—Al] = 1na -1nb + Z a ]nXk - z b 1nX uy
Pij k=1 J

In the log-Tinear form of the representative utility functions, the ratio

of the probabilities can be written

K k
k k
(3.26) pij i exp{ln 3, + kzl aJ. 1nXJ.} aO h _I(x )
P.. K k
ii ; k K b.
exp{In b, + kzl b 1nXi} b~ 1 (xﬁ) i

k=1"
The log-1linear form for the representative utility functions implies that
the ratio of two migration choice probabilities can be expressed in a form
which is analogous to the ratio of two Cobb-Douglas utility functions.
Furthermore, the lecg-linear specification implies diminishing marginal
utility with respect to increases in attributes of choice alternatives
which is an appealing implication. The coefficients in the double log
version, equation (3.25), are effectively constant partial elasticities.
Since many migration studies are estimated in double log form, estimates
of coefficients obtained using equation (3.25) would be comparable to the
published results for a sizable body of existing empirical work.

The direct elasticity of demand for alternative j with respect to

a change in the kth attribute of that alternative can be shown here to be
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k
Dis = X,
(3.27) E a1 _J -y (1-p..)
Jj BXE pij J 1

With the log-linear specification of the representative utility func-
tions, the direct elasticity of demand for alternative j by residents of
region i is similar to the simple linear form, except that in the log-
linear case the elasticity is not sensitive to the amount of the attribute
possessed by region j.

It is also possible to derive cross-elasticities of demand for
alternative j by residents of region i with respect to a change in the kth
attribute of some third region 1. In the case of the simple linear V
function, this elasticity can be shown to be

« . k k
(3.28) E. = 4 o = -b-IX.Ipﬂ.

ek Py

Equation (3.28) shows that the cross-elasticity of demand for alternative
j with respect to a change in the gEh attribute of alternative 1 is
negatively proportional to the weighting of the attribute in the
representative utility function, and directly proportional to both the
amount of the attribute possessed by alternative 1 and the proportion of
the population of region i already migrating to region 1.

In the log-linear specification of the representative utility

function, the cross-elasticity becomes
k

5 5 X
(3.29) £, =280 1 pipyy.
I 3% Pij
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The cross-elasticity in this case is insensitive to the amount of the
attribute possessed by alternative 1.

It can be seen that alternative specifications of the represent-
ative utility functions have different implications for the underlying
nature of the migration adjustment process. In the estimation, both
versions will be tested but the log-linear specification of the repre-
sentative utility functions is theoretically more appealing because of
its implication of diminishing marginal utility with respect to increases
in choice attributes and because the coefficients in this case are more

directly comparable with results obtained in other migration studies.

3.5 Summary and Concluding Comments

This chapter has presented the basic model framework which will be
employed in the estimation. A model of aggregate migration choice was
developed from the assumption of utility maximizing behaviour on the part
of migrants. Utility levels of individuals were assumed to be a function
of attributes of choice alternatives and were viewed as consisting of two
components -- a representative component common to all individuals and a
stochastic component unique to each individual. Particular assumptions
about the distribution of the stochastic component resulted in a logit
specification for the choice probabilities. Some of the theoretical
implications of the model were examined and seen to be appealing in the
context of the migration decision. The multinomial logit model has

decided conceptual advantages over more conventional migration models.
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FOOTNOTES TO CHAPTER THREE

See Grant and Vanderkamp (1976), Schultz (1977), Fields (1979) and
Friedman (1981).

The framework has been most widely used in empirical analyses of
qualitative choice behaviour in the area of transportation mode choice
modelling. [See Domenich and McFadden (1975), Stopher and Meyburg
(1975) and McFadden (1977).]

Italicized words in the original are indicated by underlining.
See Domenich and McFadden (1975), p. 52.

A derivation and discussion of the convolution formula is given in
Davenport (1970), p. 189.

The following derivation of the logit model is adapted from Domenich
and McFadden (1975), pp. 63-65.

The model expressed in equation (3.18) has been named the 'Dogit
Model' because it dodges the 'independence from irrelevant alterna-
tives' rigidity of the logit model. The dogit was introduced by
Gaudry and Dagenais (1979) and has been applied in the area of
transportation demand [Gaudry and Wills (1978), Gaudry (1980)]. See
also, Gaudry (1981).

McFadden (1978).

The 6 parameters alter the direct and cross-elasticities of lTocational
demand for the logit model which are derived later in the chapter.
They may either weaken or reinforce the automatic substitution effect
implicit in the logit model. [See Gaudry and Dagenais (1979).TThe ©
parameters may also be interpreted as measures of 'compulsive' or
'captive' behaviour. In fact, the dogit model of equation (4.18) can
be expressed in such a way that the 8 parameters clearly reflect a
basic need for the choice alternative [Gaudry (1980), p. 269]. Gaudry
has noted the similarity between this interpretation of the model and
Stone's (1954) approach to consumer demand wherein part of income is
used to satisfy basic desires for certain goods, independently of
their prices.



10.

11

12,

- 69 -

Actual estimation of the values of the 6 parameters is an obvious
course for future research, particularly in Tight of the implication
of 'compulsive' behaviour implicit in nonzero values. In the present
study, 'compulsive' migration flow behaviour will be captured by the
use of provincial dummy variables as will be described in Chapter 6.
It should be emphasized that 1arge flow probabilities between any two
provinces (Pij) are not necessarily indicative of 'compulsive'
behaviour since the flows may be justified on the basis of the values
of the variables appearing in the model. It is only migration flows
which cannot be explained by variables in the model which could
potentially be considered as reflecting 'compulsive' behaviour.

The dependent variable for the logit model using aggregate migration
data restricts the migration flow measure analysed to gross rather
than net migration. This 1is desirable however, as discussed in
Chapter 5, since gross migration studies have advantages over net
migration studies.

Specifically, in the three-region case, for example, the adding up
restriction on the probabilities implies

Pij * Pik * Pji =1

and similarly for flows from regions j and k. The implication of
perfect substitutability among choice alternatives implies that after
a change in economic conditions in one region (j) the migration
response must be such as to leave the ratios of any two flow
probabilities into any region unchanged. Those into j, including the
staying propabijity, wi]l rise eqqi-proportionate]y (for example,
Pij/Pjj = Pij/pjj where Pij>Pijs Pjj >pjj). Those into all other
regions, including staying probabilities, will decline equi-propor.
tionately (for example, pji/pki = p'ji/p'ki where pji < Pjis
Pki < Pki)-



CHAPTER FOUR
POTENTIAL FISCAL INFLUENCES ON
MIGRATION IN CANADA

4.1 Introduction

Chapter 2 provided an overview of some of the literature which is of
relevance in identifying and modelling inducements to aggregate migration
flows. The chapter focused primarily on the effects that economic
conditions and distance can have on migration. Of particular interest was
the potential influence that subcentral government fiscal policies could
have on Canadian migration flows. It was pointed out that the importance
of incorporating these influences in Canadian migration models has grown
in recent years because of the increasing importance of federal-provincial
grants, and oil and gas revenues to particular provinces. The general
nature of potential influences created by these factors was briefly
examined. The purpose of this chapter is to take a more detailed look at
the precise form and magnitude of subcentral fiscal inducements to
migration. Specification of the other variables appearing in the
multinomial logit model is reserved until Chapter 5.

Separate, detailed attention to the fiscal variables in this chapter
is justified for a number of reasons. First, examination of the migration
impact of the fiscal influences forms the primary focus of this study so it

is important that the fiscal variables be carefully developed.

- 70 -
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Second, no existing econometric study has undertaken a detailed
examination of the issue of subcentral fiscal influences on Canadian
migration. As a result, there is no established and generally accepted way
of modelling these influences and incorporating them in migration models.
It is by no means even obvious which items should be given consideration.

In addition, as will be seen, there are a number of plausible ways
of expressing the fiscal items selected to permit interprovincial com-
parisons. It is important that care is taken in considering the strengths
and weaknesses of each alternative. This will enable evaluation of the
extent to which each measure appropriately reflects actual underlying
fiscal influences and hence improve confidence in the validity of the
econometric results.

Finally, after construction of alternatives fiscal measures, it is
useful to examine their magnitudes and patterns of distribution among
provinces and to relate these to the recent migration trends discussed in
Chapter 1. This will facilitate in gaining initial useful insights into
the plausibility of a systematic relationship between migration and fiscal

influences prior to the actual statistical investigations.

4.2 Delineating Subcentral Public Sector Differences in Canada

This study focusses on fiscal disparity as it exists among provinces
in Canada rather than on intraprovincial fiscal disparity among munici-
palities. The problem of interprovincial fiscal disparity is also
different from, but not unrelated to, the issue of fiscal imbalance between
the provincial and federal governments. The latter problem arises because

of inadequate provincial revenue sources to meet the rapidly expanding
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expenditure obligations of the provinces, relative to those of the federal
government. As discussed in Chapters 1 and 2, recent developments have
brought the problem of financial disparity among provinces to the
forefront and it is in this area that the most controversial issues have
emerged.

Since it is interprovincial migration flows which are being
analysed, it is important that the fiscal variables chosen reflect as
accurately as possible total differences in expenditures and taxes for
that level of geographical demarcation. Residents of a province are
affected by the fiscal activities of both provincial and local govern-
ments. Neither provincial nor local data are individually comparable
among provinces, however, since different provincial governments have
delegated varying powers and responsibilities to their municipalities.

In view of this, the fiscal variables used in this study are
constructed from consolidated provincial-local data compiled by Statistics
Canada.1 The consolidated data reflect revenues and expenditures of
combined provincial and local governments by province and have been
adjusted to remove multiple accounting for a given transaction. The
consolidated data most accurately portray overall fiscal realities in a
province since they take into account the activities of both subcentral
levels of government. The data are available for all ten provinces
annually on a calendar year basis from 1962 onwards. There is, however, a

publication Tag of several years.
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4.3 Consolidated Provincial-Local Government Expenditures

Table 4.1 shows consolidated provincial-local government
expenditure data by province and by selected major expenditure category
for the year ended December 31, 1977, the latest year available at the
time or writing. Each expenditure item is expressed both in dollars per
capita and as a percentage of total expenditures (in parentheses). The
data in Table 4.1 indicate considerable variability among provinces in
both the pattern and overall levels of consolidated expenditures. The
two largest expenditure categories for all provinces are health and
education. The difference in per capita expenditures on health between
the highest and lowest expenditure provinces is $220.70. For education,
the spread is $190.40. Other expenditure categories demonstrate similar
variability across provinces.

Not all of the expenditure categories in Table 4.1 are
relevant in establishing locational preferences of individuals so it is
necessary to choose those that are appropriate for inclusion in a
migration study. Selections were based on information available on the
types of expenditures included in each expenditure category by the
financial management system of accounts.2

Expenditures on health, education, social welfare and
recreation and culture are obvious candidates for inclusion. On the
other hand, general service expenditures and debt charges can be
excluded since they do not represent a benefit to residents. To the
extent that expenditures on general services and debt necessitate
collection of revenues, they will be reflected in the tax measures

discussed in the next section of this chapter. As expenditures only,
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however, they are 1likely to be largely irrelevant to residents and

potential residents.3

The other expenditure categories are somewhat less clear cut.
Expenditures on protection of persons and property are relevant because
they primarily reflect outlays on courts of law and correctional, police
and fire fighting services. Transportation and communication expendi-
tures which cover disbursements for the acquisition, construction,
operation and maintenance of all transportation facilities at the
provincial-local level (roads, highways and public transportation) are
also of relevance. The environment category covers expenditures on
water purification and supply, sewage and garbage collection and disposal
as well as pollution control and so is included. The housing category
is included because it represents assistance for home renovation or
purchase and real property tax subsidies. The category regional planning
and development is relevant because it primarily reflects community and
regional planning, zoning and development expenditures. It was also
decided to include labour, employment and immigration outlays because
they cover expenditures on the promotion of improved working conditions

and (in the case of Quebec) on the promotion of immigration and assis-

tance to immigrants.

Other excluded expenditure categories are those for resource
conservation and industrial development, research establishments and
transfers to own enterprises. Expenditures within these categories do
not directly alter the quality of life in a province although they will
affect provincial income and employment conditions and will be reflected

in variables representing these in the migration models.

In summary, the expenditure categories relevant to migrants

in Canada are: Protection of Persons and Property; Transportation and
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Communications; Health; Social Services; Education; Environment; Recrea-
tion and Culture; Labour, Employment and Immigration; Housing; and
Regional Planning and Development. The classification system used by
Statistics Canada for categorizing different types of government expendi-
tures has changed somewhat over the years. To the extent possible,
however, the guidelines outlined above were followed in selecting relevant
government expenditures for each year.

The questions of how much detail on different types of expenditures
should be retained in the migration models as well as how expenditures
would most appropriately be expressed also justify careful consideration.
The two issues are closely related.

The manner in which provinces allocate their revenues by expenditure
category, whether by choice or because of biases created by federal grants,
could possibly have a disparate impact on different individuals and
potentially affect migration flows. Table 4.1 indicates that there are
substantial differences in per capita dollar expenditures for most
expenditure categories across provinces.

It was decided, however, not to attempt to examine the separate
influences on migration of each expenditure category. Using individual
categories of expenditures in the migration models would increase consid-
erably the number of coefficients to be estimated and therefore the
likelihood of multicollinearity. The unveiling of systematic patterns in
the effect of government expenditures on migration would Tikely only be
frustrated by attempting to garner too much detailed information on the
separate effects of individual expenditure categories. Such an approach

might prove more fruitful with migration micro-data where it becomes
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possible to classify migrants into more homogeneous subgroupings (for
example, by age, sex, education). It is the overall aggregate impact of
the expenditure structure on average which is the focus of analysis here.

Furthermore, there is little reason to suspect that the different
expenditure categories would have different qualitative effects on migra-
tion flows. It is only the magnitude of the influences if anything which
should vary across expenditure categories and these differences are not
likely to be revealed in any reliable fashion with aggregate data. This is
likely to be true even in the case of social welfare expenditures which
have often been treated separately in U.S. studies. The partial effect of
social welfare expenditures should be to induce in-migration and to reduce
out-migration although they might affect different types of migrants than
say education or health expenditures. Having said this, however, social
welfare expenditure is the one category which will be examined separately
in some model versions because of the policy implications of migration
which is motivated by such outlays. More typically, all of the selected
expenditure categories will be combined for the reasons given.

It could also be argued that dollar expenditures are a measure of
the value of inputs, not of outputs of government services. Presumably
migrants are ultimately interested in the quality of education, health
care and fire protection and the levels of crime in different provinces,
not the dollar expenditures on these items.4 While this is a valid point
and undoubtedly warrants separate study, controversy about the potential
resource allocation effects of the existing federal structure has centered
around the ability of different provinces to finance their expenditures.

Of interest in this context is whether or not financial constraints for
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revenue deficient provinces have affected their intensity of taxation or
their dollar expenditures on goods and services and whether these in turn
have affected their attractiveness to individuals. From that perspective,
dollar expenditures are the relevant measures.

The appropriateness of using annual expenditures on the selected
categories might also be questioned since provinces are not on an equal
footing with respect to the development of their social capital stock. It
could be argued, for example, that Ontario might continue for some time to
have the most attractive post secondary education system, even if annual
expenditures are lower than for other provinces, simply because of the
cumulative effect of previous large expenditures over the years. The
dependent variable used in the regression model developed in the preceding
chapter is the ratio of the probability of migrating from one province to
another during the year to the probability of staying in the sending
province. While levels of annual government expenditures (as well as other
variables in the models) will affect these probabilities, the fact that
some provinces retain absolute advantages because of high past expendi-
tures, will have to be reflected in other ways in the models. Such stock
effects are captured by various means in this study including the use of an
adaptive expectations framework in some model versions, and estimation
approaches which admit of province-specific components of migration flows.
Each of these is described Tater in the study.

Total per capita real government expenditures on the selected
expenditure categories would appear, then, to be an acceptable way of
comparing differences among provinces in subcentral public sector output,

for present purposes. The use of provincial populations as bases seems
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appropriate since we are not comparing separate expenditure categories.5
Because average income Tlevels differ substantially across provinces a
given level of per capita expenditures may be of greater relative
importance in some provinces than in others. To account for this
possibility, the appropriateness of expressing aggregate government ex-
penditures as a proportion of aggregate personal income will also be
explored in the empirical investigations. Additional ways of expressing
the expenditure variables will be discussed after consideration has been

given to the taxation variables in the next section.

4.4 Consolidated Provincial-Local Government Revenues

Table 4.2 on the next page shows selected detail on the revenue
components by province for the year ended December 31, 1977. As in the case
of expenditures, revenues also demonstrate considerable variablity among
provinces, both by category and in total. The most important tax
categories are personal income taxes, consumption taxes and property and
related taxes. As in the case of government expenditures, decisions have
to be made about which revenue categories are appropriate for inclusion in
the migration study, how much detail on individual revenue categories to
retain, and how the revenue variables will be expressed in the migration
models.

The first two issues can be approached jointly. Revenue collections
by either level of government in a province are of interest to any resident
or potential resident only if they reduce received real incomes. Revenue
collections in a province may affect received real incomes either directly

by reducing net nominal earnings, or indirectly by affecting the prices of
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goods and services sold in a province. These two channels of influence not
only suggest criteria for evaluating revenue categories for inclusion in a
migration model! but also a convenient dichotomous classification for
representing them. For the remainder of this study, revenue categories
which represent a direct reduction in received nominal income of individ-
uals will be referred to as 'personal taxes' while those which affect the
cost of goods and services purchased or consumed in a province will be
referred to as 'commodity taxes'.

Using the above selection criteria and information about the types
of revenues included in each category by the financial management system of
revenue classification, the following were considered to be of relevance
to the migration decision:

Personal Taxes: personal income taxes, and health and social insur-
ance levies.

Commodity Taxes: all property taxes, all consumption taxes, taxes
on insurance premiums, privileges, licenses and permits, sales of
goods and services, and remittances from own enterprises.

The selection and classification is more or less self-explanatory
although a few comments may be warranted. Corporation income taxes are
excluded for a number of reasons. Although differences in corporation tax
rates across provinces could affect the locational decisions of corpora-
tions, and hence indirectly of employees of corporations, this effect will
already be reflected in the provincial income and employment variables.
Furthermore, if corporation taxes lead to higher product prices, the free
flow of products among provinces will tend to distribute the burden of the
tax to individuals not resident in the taxing province. Thus, provincial
corporation income taxes will tend to result in higher prices for all

Canadians and will be reflected in the provincial price indexes. It would
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not be appropriate, therefore, to assign the burden of any particular
province's corporation income taxes to residents of that province.

Natural resource revenues and transfers from the federal government
were omitted since neither imposes a financial burden on the residents of
a province. Their influence will be felt, to the extent that they affect
government expenditures on goods and services, but such effects will also
be picked up in the expenditure variables. The category "remittances from
own enterprises" is included however because it represents trading profits
of provincial Tigquor boards and affects liquor prices.

Another issue associated with tax variables in a migration model
concerns the appropriate base or bases to use. The use of individual tax
rates for each tax as defined in the tax statutes was ruled out. This
decision was reached because of the relatively large number of taxes and
because substantial variation in the definitions of the bases in different
provinces makes interprovincial comparisons difficult.

One possibility is to follow the procedure used for government
expenditures and express total taxes in per capita terms. Although per
capita taxes are used in some model versions, this measure of taxation
burden is somewhat inadequate. For one thing, high per capita taxes for a
province might be indicative of high tax capacity rather than high tax
rates. This is particularly true in the case of the provincial personal
income tax which, being based on federal income taxes, is indirectly
structured so that the marginal (and hence average) tax rates increase as
taxpayers move into higher income brackets.

Another possibility would be to express taxes as a percentage of

aggregate provincial personal income. While the appropriateness of this
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measure is also explored in some of our model versions, it isonly slightly
preferable conceptually to the per capita measure. Although increasing
incomes will reflect to some extent overall increases in the total tax base
for a province, the measure still does not solve the problem created by the
increasing marginal rate structure for the federal (and hence provincial)
income tax. This factor will again tend to cause an artificially high
measure for wealthy provinces.

Both of these measures, despite their shortcomings, however, do give
an approximate, general measure of the burden of taxation in a province and
the extent to which taxes reduce the attractiveness to residents and
potential residents. Even for wealthy provinces, with only artificially
high provincial income tax rates, the measures give an indication of the
extent to which the apparent gain from locating there is reduced by tax
payments.6

One additional shortcoming of each of these measures is that they
fail to distinguish between taxes that affect received incomes ('personal
taxes') and those that largely affect the cost of 1living ('commodity
taxes'). It seems unlikely that these two categories of taxes would have
the same effect on the attractiveness of a province. It would be desirable
to maintain the dichotomy between the two types of taxes to seﬁarate their
individual effects on migration.

For 'commodity taxes,' total gross provincial expenditure seems to
be the most reasonable base for comparing the intensity of provincial tax
effort and is the base used for these taxes in the econometric models.
For 'personal taxes' an obvious approach is to use the actual provincial

personal income tax rates. One problem with this measure, however, is that
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the effect of health and social insurance levies would be missed and these
are very important sources of revenue for Quebec and Ontario. Another
problem is that Quebec has remained outside the tax collection arrange-
ments between the other provinces and the federal government and levies
personal income taxes under its own statute with its own rate structure.
It would be necessary to calculate a comparable Quebec rate for each year
if provincial income tax rates were used in the migration models. Another
possibility would be to express 'personal taxes' alone as a percentage of
provincial personal income, but that still leaves the problems associated
with the graduated federal rate structure.

Perhaps the most accurate way to reflect the impact of conso-
lidated provincial-local 'personal taxes' in a migration model, however,
is simply to deduct such taxes from the personal income variables
appearing in the models. It seems reasonable that a dollar of 'personal
taxes' paid would be viewed by an individual as being equivalent to a
dollar reduction of earned income in the province and both should tend to
have the same effect on in- and out-migration, at least on average for
aggregate flows.

It can be seen that there are a number of possible ways of
expressing both government expenditures and the burden of taxation at the
subcentral level. Perhaps the conceptually most appropriate way of
representing them in a migration model is to express relevant government
expenditures in per capita terms, 'commodity taxes' as a proportion of
gross provincial expenditure and to subtract 'personal taxes' from the
income variable. The other possibilities discussed might also give

reasonable approximations to prevailing fiscal conditions, however, and
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will be tested in some models.

Much of the theoretical Tliterature in fiscal federalism, as
discussed in Chapter 2, describes fiscal advantage in terms of the
combined measure of fiscal residuum, Or government expenditures minus
taxes. Use of this measure implies that expenditures and taxes affect
migrants equivalently. This seems somewhat unlikely. In addition, as
mentioned in Chapter 2, it is possible for a given fiscal residuum figure
to represent virtually an infinite number of different expenditure-tax
combinations and there is no obvious reason why migrants should be
indifferent to these alternatives. Ellson (1980) used a modification of
fiscal ratio, or benefits per dollar of taxes, but this implies that equal
percentage increases in benefits and taxes would leave migrants indiffer-
ent.

Despite the limitations of these two measures, their use (es-
pecially fiscal residuum) does provide a direct link to the theoretical
public finance literature on fiscally induced locational choice and their
performance in some versions of the migration model will be explored.
Cautiously used, they alsoc provide useful summary measures of fiscal

forces which exist in a federal state, as discussed in the next section.

4.5 Fiscal Advantage and Migration in Canada

Having considered some of the different fiscal measures and their
advantages and limitations, we can look at the precise patterns and
magnitudes of fiscal influences and how they mesh with observed recent
migration flows described in Chapter 1.

Table 4.3 shows some summary taxation and expenditure figures for



Table

Selected Consolidated Provincial-Local

4.3

Government Fiscal

Measures - 1977

Nfld PEI NS NB  Que’” Ont Man Sask Alta BC
1. Total government expenditures per capita 2086 2253 2031 1943 2545 2197 2340 2419 2761 2349
2, Total revenue per capita 2009 2088 1862 1759 2327 1995 2082 2365 3669 2375
3. Total own revenue per capita 1098 972 1094 964 1810 1717 1511 1998 3345 2050
4. Total selected government expenditures
per capita 1532 1553 1602 1562 1992 1790 1835 1841 2045 1868
5. Total "personal” & "commodity" taxes
per capita 743 642 768 708 1250 1273 1024 1025 836 1354
6. Fiscal surplus per capita 1: row il? -
row (5 1343 1611 1264 1235 1295 924 1316 1394 1924 995
7. Government expenditure/tax ratio: row (1)
: row (5) 2.81 3.51 2.65 2,75 2.04 1,73 2.29 2.36 3.30 1.73
8. Fiscal surplus per capita 2: row (4) - :
row (5) 789 911 834 B854 742 517 811 816 1209 514
9. Government expenditure/tax ratio 2: row (4)
: row (5) 2.06 2.42 2.09 2.21 1.67 1.41 1.79 1.80 2.45 1.38
10. Total commodity taxes as a ¥ of GPE 9.76 9.71 8.16 7.88 7.91 7.79 8.32 7.31 3.35 8.35
11. Provincial Personal Income Tax Rates 58.0 50.0 52.5 55.5 78.8 44.0 56.0 58.5 38.5 46.0
Sources: Constructed from data in Consoldiated Government Finance, Statistics Canada, 68-202; Provincial and

Municipal Finances 1977, Canadian Tax Foundation; and, System of National Accounts, Provincial

Economic Accounts: Experimental Data, Statfstics anada. 13-213..

-98-
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the consolidated provincial-local sectors by province for the year ended
December 31, 1977. The table gives a fairly complete picture of the fiscal
realities in different provinces and the possible influences on migration
coming from this source. Line 1 of Table 4.3 shows that total per capita
expenditures range from a low of $1943 in New Brunswick to a high of $2760
in Alberta - a difference of over $800. Line 2 of Table 4.3 reveals that
total revenue is even more widely dispersed than total expenditures.
Alberta's total revenue collections of $3669 per capita in 1977 were more
than twice those for New Brunswick. Line 2, however, includes transfers
to the provinces from the federal government. Line 3 gives amore accurate
picture of the extent of fiscal disparities among provinces as it shows

revenue collections from own source. Alberta's per capita revenue

SN e

; collections from own source of $3345 are approximately three and one-half
% times larger than those for New Brunswick. The difference between the
% expenditure and revenue figures for Alberta are largely explained by the
; huge surplus - now totalling over $11 billion - which that province has
been accumulating in its Heritage Trust Fund. The existence of this huge
fund is almost certain to permit continued high government expenditures
and low taxes for Albertans in future years and should offset to a
significant extent any drop off in natural resource or other levies.
The first three rows of Table 4.3 give only a very limited picture
of potential inducements to migration because they include the ex-
penditure and revenue categories which were considered not to be of
relevance to residents of a province. Lines 4 and 5 respectively show
selected government expenditures per capita and total 'personal' plus

‘commodity' taxes per capita. It can be seen from line 5 that residents
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of British Columbia pay per capita provincial-local taxes of $1354 -
more than double those paid by residents of Prince Edward Island.
Quebec and Ontario residents pay approximately equal taxes per capita of
$1250 and $1273, respectively. Alberta residents pay significantly
)1ower provincial-local taxes per capita than any other Canadians with
f the exception of the residents of the four Atlantic Provinces. Alberta
; taxes are low, of course, because of the large resource revenues accruing
X to the province. The reason for the low taxes in the Atlantic Provinces
is less obvious. Tax collections may be low either because tax rates
are low or because tax bases are small but there is evidence to suggest
tax collections are low in the Atlantic Provinces primarily for the
latter reason. This conclusion is supported by the two important general
measures of tax rates shown in lines 10 and 11 of Table 4.3 - total

commodity taxes as a percentage of gross provincial expenditure and

provincial personal income tax rates as a percentage of 'Basic Federal

Tax'.

The selected government expenditures per capita of 1line 4
follow a pattern similar to the total expenditures of 1ine 1. Although
grant payments to the poorer provinces do not bring average revenues up
to the national average, they do nevertheless permit far larger expendi-
tures on key items than would be possible from own revenue alone.

Lines 6-9 show combined measures of fiscal advantage involving
both expenditures and taxes for each province. Line 6 of Table 4.3
shows one measure of fiscal surplus, total expenditures per capita minus
total 'commodity' plus 'personal' taxes. Federal transfers make the

surpluses for the Atlantic Provinces, Quebec and Manitoba compare quite
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favourably with those of most of the other provinces with the exception of
Alberta. Federal-provincial grants make the major recipient provinces
much more attractive places to reside than would be the case in their
absence. The grants probably increased the surplus by at least $800 to
$1000 per capita for the residents of the four Atlantic Provinces in 1977
- conceivably a significant inducement to potential in-migrants and, what
is even more likely, a very substantial retardant to potential out-
migrants.

Alberta, of course, has by far the largest fiscal surplus
associated with it according to the measure used in line 6 of Table 4.3.
Somewhat surprisingly, Ontario and British Columbia have the smallest
fiscal surpluses of $924 and $995 per capita, respectively. The reason is
that, unlike Alberta, these provinces are more dependent on taxes than
resource royalties for revenue and, unlike the poorer provinces, are not
large grant recipients, relative to their population sizes. As such, they
are the least attractive provinces to a potential migrant according to
this criterion of fiscal advantage.

This conclusion is supported by line 7 of Table 4.3 which shows
total government expenditures per dollar of relevant taxes paid - line 1
divided by Tine 4. Residents of Prince Edward Island receive even more
government services per dollar of taxes paid than do residents of Alberta.
The Prince Edward Island ratio is just slightly more than double those for
Ontario and British Columbia.

The patterns revealed in lines 6 and 7 are supported by the
alternative measures of fiscal surplus and fiscal ratio of lines 8 and 9.

Lines 8 and 9 give the most precise measures since they exclude irrelevant
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expenditure categories. It is interesting to note that Prince Edward
Island, New Brunswick and Nova Scotia rank respectively second, third and
fourth in terms of the fiscal surplus measures given in line 8. The ratio
figures of 1ine 9 show Prince Edward Island and Alberta to be almost equal
by this measure. The other three Atlantic Provinces also have ratio
figures greater than two. British Columbia and Ontario are again by far
the least attractive provinces according to this fiscal measure.

On the basis of Table 4.3, it is possible to make some general
comments about the potential influences of subcentral public sectors on
interprovincial migration flows in Canada. The exact effect that fiscal
factors will have on interprovincial migration, of course, will depend to
some extent on the awareness of migrants and the precise manner in which
their behaviour is motivated by expenditure and tax considerations. For
aggregate migration flows, however, the fiscal surplus and fiscal ratio
patterns give a rough summary approximation to the general migration
influences in operation since they take both expenditure and taxes into
account. The fact that the patterns for all four measures (lines 6 - 9)
are very similar lends credence to this claim.

If this is true, and migrants consider the taxes and expenditures
of subcentral governments in making decisions about moving from one
province to another, then the following would be expected to result on the
basis of fiscal consideration alone: (1) increased in-migration and, even
more 1likely, reduced out-migration for provinces highly dependent on
federal grants - especially the four Atlantic Provinces but to a lesser
extent Quebec and Manitoba as well; (2) reduced in-migration and increased

out-migration for Ontario and British Columbia because expenditures,



- 91 -

being financed primarily by tax revenues, make them less attractive to
individuals, and; (3) increased in-migration and reduced out-migration
for Alberta because of large resource revenues and the resulting large
public expenditures and low tax burden on residents these permit.

These expectations appear to accord remarkably well with actual
observed migration patterns, summarized in Chapter 1, which have emerged
in recent years and at least raise the possibility that fiscal factors

might indeed be systematically affecting migration flows in Canada.

4.6 Summary

The purpose of this chapter was to take a fairly detailed look at
the nature and magnitudes of potential subcentral fiscal influences on
Canadian interprovincial migration flows. Several alternative ways of
identifying and measuring these influences were examined and evaluated.
Distinct patterns of potential influences emerge which appear, at least on
the surface, to accord remarkably well with actual recent migration
patterns. Furthermore, these influences seem to be relatively distinct
from, and often at odds with, more conventional inducements to migration
such as income and employment prospects. The forces emanating from the
public sectors are substantially affected by the existence of natural
resource revenues and federal-provincial grants.

The evidence emerging from this chapter would seem to argue for
explicit incorporation of subcentral public sector influences in the
multinomial logit econometric migration models. In the next chapter, all

variables appearing in the models are explicitly defined and constructed.
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FOOTNOTES TO CHAPTER FOUR

Consolidated Government Finance, Statistics Canada, catalogue 68-202,
annual.

The Canadian System of Government Financial Management Statistics,
Statistics Canada, catalogue 68-506, occasional.

It is possible that both government expenditures and taxes might be
indirectly of relevance to migrants to the extent that they affect
income levels and employment prospects. Such indirect influences are
not considered in this chapter although it should be pointed out that
they will be reflected in other variables appearing in the final
model versions.

As pointed out in Chapter 3, Friedman (1981) used proxies for the
effectiveness of police and fire protection rather than dollar expen-
ditures.

If we were, then bases other than population might be more appro-
priate -- for example, education expenditures per pupil. The
equalization formula, it might be noted however, measures potential
fiscal capacity differences among provinces in per capita terms in
determining provincial entitlements.

In fact, even in a unitary state, with no regional differences in tax
rates, income taxes would reduce the expected payoff from migration
and hence mobility, other things equal. It should also be mentioned
that government expenditures in a unitary state could also reduce
mobility since, with pure public goods, individuals would receive a
part of their consumption set irrespective of where they were located
geographically so that the incentive to migrate would be reduced. On
the other hand, government expenditures which improve the human
capital of the population (for example health and education expen-
ditures) increase the expected payoff from migrating and might ex-

ert a partially offsetting positive influence.

The Quebec revenue figures are adjusted, where relevant, to reflect
the fact that Quebec taxpayers receive a tax abatement as compen-
sation for provincial financing of established programs. Since
Quebec levies its own personal income tax, the Quebec rate in row 11
is what the effective Quebec rate would have been if Quebec
collections were expressed as a percentage of "basic federal tax"
after allowing for the federal abatement.



CHAPTER FIVE
CONSTRUCTION AND SPECIFICATION
OF VARTABLES

5.1 Introduction

The multinomial logit framework was developed in Chapter 3. The
functional form of the migration model is represented by equation (3.17),
but it is necessary to specify the exact form of the representative utility
functions in that equation before estimation can proceed. The general
implications of two broad specifications, linear and log-linear, were
considered in Chapter 3 but a complete description of the model requires a
detailed discussion of the data used, their sources and the logic and
methodology employed in constructing the different variables used in the
models. The analysis of Chapters 2 and 4 provide the guidelines for

proceeding with this task.

5.2 Alternative Migration Flow Measures

The multinomial logit model developed in Chapter 3 from the
stochastic utility framework results in a dependent variable which is the
ratio of two aggregate flow probability measures. Adherence to that
theoretical framework restricts the analysis to gross rather than net
migration flows but gross flow analyses are preferable because they reveal
considerably more information about the causes of migration. There is a

large degree of information loss with net flow studies, and in particular,
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there will be a tendency for estimated coefficients for some variable to
either 'wash out' or be exaggerated in net migration studies.l' In
addition, it is always possible to calculate net flows from estimated
equations on gross flows, but the converse is not true. Both theoretical
and practical considerations, therefore, restrict the analysis to gross

flows.

5.3.1 Defining and Constructing the Variables

It was argued in Chapters 2 and 4 that, assuming rational optimizing
behaviour of individuals, migration flows among Canadian provinces would
be motivated by measures of average earnings levels, employment prospects,
government benefits and taxes, distance, differences in living costs and
perhaps other more general considerations. Measures representing each of

these factors will be developed for inclusion in the migration model.

5.3.2 The Income and Employment Variables

As discussed in Chapter 2, a large body of work has confirmed the
importance of differences in income opportunities as an inducement to
migration. Empirical evidence for unemployment rates is somewhat more
ambivalent, but arguments were given in support of including these in the
model.

The income measure chosen is personal income per capita adjusted to
take account of the various factors outlined below. Consistency and
accuracy require that the income variables be defined in such a way that
provincial-local taxes are given proper consideration. 'Personal taxes'

reduce the nominal received income of individuals and this must be
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appropriately reflected in the model. Such taxes are deducted from the
income variables when the influence of the taxes are not represented in one
of the other explanatory variables in the model.

It is important that only income which is 1ikely to affect migration
choices be included. As discussed in Chapter 2, government transfers to
individuals should be included. The income measure is adjusted to "average
out" short-term fluctuations in net income received from farm operations.
Income from farm operations is quite volatile for some provinces (particu-
Tarly Saskatchewan) in some years. The averaging is justifiable because
temporary oscillations in income from farm operations are not likely to be
of relevance to most migrants. A four-year moving average procedure was
used to "smooth out" income from that source.

The income variables are also adjusted to remove that portion which
is due to interest, dividend and investment earnings since income from
those sources are not conditional upon residing in a province and hence
should not affect locational choices of individuals.

Finally, the personal income variables are deflated by provincial
consumer price indexes constructed to allow for differences in living
costs both over time and among provinces. The methodology employed in
constructing the indexes is described later in the chapter. .

The resulting per capita income figures measure average real income,
including transfers from all levels of government to individuals, and are
defined to take account of personal tax differences across provinces.

It is possible for two provinces to have equivalent measures of real
per capita income and at the same time for there to be substantial

differences in the probability of an individual finding employment in
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each. As mentioned in Chapter 2, Ontario and British Columbia, for
example, have historically had roughly equivalent per capita incomes, but
unemployment has usually been much higher in the latter. To account for
such differences in labour markets, the provincial unemployment rate
(percentage of the labour force unemployed) is inciuded in the repre-
sentative utility functions for each province. In an attempt to capture
some of the dynamic aspects of the labour market, variables for rates of

growth of employment are also tested in some models.

5.3.3 The Fiscal Variables

The discussion in Chapter 4 indicates that there are a number of
plausible ways of modelling subcentral fiscal influences. Fiscal influ-
ences are of three types: (1) government expenditure influences, (2)
‘commodity tax' influences on provincial costs of 1living, and (3)
'personal tax' influences on received incomes.

The government expenditure influences are most often represented in
the models in this study by expressing selected government expenditures in
constant provincial dollars per capita. Occasionally, the expenditures
are expressed as a percentage of aggregate personal income to reflect their
relative importance in comparison to regional standards of living.

There are three alternative specifications used for the tax
influences. The conceptually most appealing measure deducts 'personal
taxes' from the income variable and expresses ‘commodity taxes' as a
percentage of gross provincial expenditures. The alternative specifica-
tions express total relevant taxes in constant provincial dollars per

capita or as a percentage of aggregate provincial personal income.
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Because, as pointed out in Chapter 4, the theoretical fiscal
federalism Tliterature almost always characterizes fiscal advantage in
terms of the overall tax-expenditure package two combined measures are
also tested:

(1) Fiscal surplus — total selected expenditures minus total relevant
taxes per capita in constant dollars; and,
(2) Fiscal ratio — total selected expenditures per dollar of total

relevant taxes.

5.3.4 Distance

The typical justification for including distance in a migration
model is to refiect negative influences on the flow of messages and those

costs associated with migration that vary with distance.

Distance between any two provinces in this study is defined as the
population weighted average highway distance in miles between the major
centres of the provinces. This measure seems a reasonable way to
approximate the distance between two large geographical areas in a
migration study. The use of this measure can be defended in terms of
probability considerations. The population weighted average of distances
between regional centers of two provinces provides an intuitively reason-
able estimate of the distance which a migrant, selected at random, could
expect to travel in going from one province to another. Naturally, if the
migrants moving between two provinces are not distributed among centres in
proportion to their populations, this measure will either understate or

overstate the distance travelled by a 'typical' migrant.
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Because of the complex role which is assigned to the distance
variable, it is important that adequate flexibility be used in incorporat-
ing this variable in the migration model. This is particularly important
since distance is unchanging and its influence has been shown by previous
research to be such a major impediment to migration adjustment in Canada.

One possible way of permitting some flexibility would be to specify
a piece-wise linear form for the distance variable although I am not aware
of any previous migration study which has used dummy variables in this way.
With this approach, the estimated intercept and/or slope coefficient would
be permitted to change as distance surpassed certain specified critical
levels or 'knots.' One problem with handling distance in this fashion,
however, is that neither the function nor its derivatives are continuous at
the interval joints. This makes it difficult to give meaningful
interpretation to the distance elasticities at these points. Another
problem, of course, is that rigid prespecification of the precise
functional form for the piece-wise segments could give an inferior
statistical fit in comparison to a less rigid specification. Since there
are no obvious critical 'knots' in a multi-province migration study, a
linear specification for the individual segments in piece-wise regression
is particularly tenuous.

To avoid these problems in this study, a spline function specifi-
cation is used for the distance variab1e.2 To my knowledge, no other study
has utilized the spline function in this role. The use of the spline
function permits a continuous nonlinear effect of distance on migration
flows without the necessity of prespecifying the precise functional form.

With the spline function specification, the Tinear segments of piece-wise
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linear regression are replaced by piece-wise polynomial approximations.
Any degree of polynomial can be used but the cubic is sufficient for
present purposes. The function and its first and (if desired) second
derivatives can be made continuous at the 'knots' by imposing appropriate
restrictions. We follow the procedure developed by Suits, Mason and Chan
(1978) in constructing the spline terms.

The migration model of Chapter 4, can be written in general form as

(5.1) Mnlp, :/p;;) = m(X) +8(D) +u,

where D is distance from i to j and X is a vector of the other variables
affecting migration. We can derive a spline functional form for the
distance variable with 'knots' established at D0 = [, D1
3134 miles by employing appropriate restrictions.3 A piece-wise cubic

= 1567 and 02 =

specification defined over all three intervals is written

(5.2) nlp;,/p;;) = w(X) + [ay#b,(0-Dy) + cl(D-DO)Z
- dl(D-DO)3]DUM1 + [a,+b,(D-D)) + c2(0-01)2

3 2
+ dz(D'Dl) ]DUM2 + [a3+b3(D-D2) + c3(D—DZ)

3
+ d3(D-DZ) ]DUM3 - uij

where DUMi =1 if Di-ls D<¢Di and 0 otherwise.

The following restrictions impose continuity on (5.2) at the 'knot'
points

a 3

2
2 = *by(D)-Dg) + €1 (Dy-Dy)" + d;(D;-Dp)

2 3

+ dz(DZ"Dl) .

a3 = 3,%b,(D,-Dy) + ¢,(D,-D;)
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To ensure continuity of the first derivatives of the function at the

'knots,' we impose the following constraints

b b

2 1

2

b3 b2 + ZCZ(DZ—DI) + 3d2(02-01

).

It is possible to impose additional restrictions which can ensure
continuity of the second derivatives if desired. Since there is no
theoretical reason for restricting the second derivatives in the present
context, conventional goodness of fit measures will determine the appro-
priateness of imposing these additional constraints. The additional
restrictions required to ensure continuity of the second derivatives at

the 'knots' are

€y = ¢ + 3d;(D;-0p) e

C3 = C,y + 3d2(02-Dl).

Since the intervals between the 'knots' are of equal size in the

present case, a more convenient form results if we define two new dummy

variables DUM? =1 if DzDi and 0 otherwise. In this case, substituting the
restrictions into (5.2) and collecting terms with the same coefficients

yields the following specification for the distance terms in equation

(5.2)%

(5.3) In(p,/p.c) = m(X) + a; + by (D-Dy) + cl(D-DO)2 + dy (0-0,)°

ijitii 0

3 3
+ (dz—dl)(D-Dl) DUM{ + (d3-d2)(D-D2) DUM§ + uij'
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Equation (5.3) is an equation in five composite distance variables.

The coefficients for the above model can be estimated by means of
standard regression techniques. If continuity of the second derivatives
is not imposed then two additional squared terms in D1 and 02 would also
appear in (5.3). All of the goodness of fit, significance tests and
related statistics are unaffected by using the spline function. If more
than three equal-sized intervals are desired, (5.3) can be expanded by
adding additional terms
)3

(d

; di)(D'Di

DUM?

ne~-1x

. i+l”
;

where k + 1 is the desired number of intervals. In the present application,
however, three intervals are most likely sufficient although specifica-
tions using additional intervals will be tested. After estimating the
coefficients of equation (5.3), it is possible to calculate all of the
remaining original coefficients of equation (5.2). It is also possible to
calculate distance elasticities at all distance levels, including those at

which the 'knots' are established.

5.3.5 Provincial Cost of Living Differences

Cost of 1living differences among provinces could potentially alter
the attractiveness of Tocational alternatives to migrants. As mentioned
in Chapter 2, there is empirical evidence to suggest that migrants do take
relative Tiving costs into account in making migration decisions. It is
desirable, then, to have indexes which reflect as accurately as possible

the changing patterns of costs among provinces over the estimation period.
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Since there are no provincial cost of living indexes available it
was necessary to construct them from data available from Statistics Canada
for regional centres. Indexes representing 100% of the items contained in
the consumer bundle used by Statistics Canada are available for 15 regional
cities for the entire 16-year period covered in the estimations.5 These
indexes, however, are not comparable among cities. The indexes were
adjusted to permit inter-city comparability by multiplying the original
series by adjustment factors derived from Statistics Canada's indexes of
inter-city retail price differentia15-6 These latter indexes are com-
parable among provinces, and the expenditure categories covered in the
index include about 78.7% of the total Consumer Price Index basket. The
presumption underlying the use of these weighting factors is that cost
differentials among regional cities for the omitted items follow roughly
the same pattern as those items included in the inter-city indexes.

In cases where there is more than one regional centre in a province,
the provincial indexes were constructed from the adjusted regional city
indexes by weighting each by a factor representing its share of provincial
population.7 The resulting provincial series were then adjusted so that
the 1970 average over all provinces was equal to 100. Table 5.1 shows the
provincial price indexes resulting from employing the procedure outlined
above.

The price indexes in Table 5.1 reflect the influence of all
provincial-local 'commodity taxes' imposed at various stages in the
production and sale of goods and services included in the consumer basket.8
Since measures representing the burden of 'commodity taxes' appear as

separate explanatory variables in all of the migration models, use of these



1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

Source:

Table 5.1

Provincial Consumer Price Indexes - 1970 Combined Provincial Average =

Nfld PEI
85.0 79.0
85.6 80.0
87.3 81.9
88.2 82.2
89.6 83.7
91.7 857
94,2 87.7
98.4 91 .2

101.3 95.4

103.3 99.3

104.9 100.8

110.1T 104.5

119.2 111.8

134.5 122.6

149.9 135.0

161.6 146.3

173.8 158.1

187.8 170.8

NS

84,
85.
87.
87.
89.
91.
93.
91.
101.
106.
107.
111.
119.
131.
144,
156.
163.4
173.7
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176.
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Que Ont Man Sask Alta

81.0 78.5 74.9 81.3 74.4
81.1 79.2 75.9 82.7 75.2
83.2 80.5 76 .6 83.3 76.1
84.5 81.8 T1s1 84.1 76.5
86.2 83.8 79.4 85.5 77.6
88.8 87.4 81.8 88.0 80.2
92.3 90.0 84.8 90.4 83.3
95.5 93.4 88.4 94.0 86.9
98.5 97.1 92.1 97.2 90.5
100.5 99.6 95.1 99.2 93.2
102.3 101.2 96.2 100.2 95.5
106.2 105.3 99.8 104.2 99.2
113.3 112.6 106.1 110.2 105.6
126.9 124.4 117.4 120.6 117.0
139.6 137.6 132.0 134.1 129.7
149.0 147.6 143.4 145.1 140.1
161.5 159.0 154.1 157.5 152.8
175.0 172.5 167.2 169.9 166.5

Constructed from regional city data
Statistics Canada, 62-010

176.

in Consumer Prices and Price Indexes,
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indexes would involve double counting of the effects of the taxes. To
avoid this double counting, it is necessary to modify the indexes of
Table 5.1 to remove the effect of the 'commodity taxes.' In effect,
what is desired is a set of indexes which are constructed net of the
'commodity taxes' so that the effects of the taxes can be isolated in
the migration models. No previous study, to my knowledge has attempted
to do this.

The procedure followed in modifying the provincial price indexes in
order to achieve this result is described in detail below. Briefly, the
approach is as follows. First, the constructed provincial consumer
price indexes of Table 5.1 are specified to be a function of provincial
'commodity taxes' and a number of other variables. Next the
coefficients estimates are obtained for the variables in the resulting
equation. Finally, the estimated coefficient for the tax variable is
used to adjust the indexes of Table 5.1 to generate a set of provincial
consumer price indexes which have the effect of the taxes removed.

To begin, we can express the relationship between the provincial
consumer price indexes of Table 5.1 for province i in year t (CPIUit),

as

(5.4) CPIU1.t = CPIAit (1 + taxit).

In 5.4 CPIAit is the consumer price index after removing the influence of

relevant taxes and tax,, is the average rate of taxation on items in the

it
consumer basket in province i in year t. CPIUit is observable, tax1t can
be approximated in some suitable and convenient fashion, but CPIAit cannot
be directly observed and must be estimated. We take as a proxy for taxit’
total provincial-local 'commodity taxes' (TCT) of province i in year t
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divided by provincial consumer expenditures (CONE) for province i in year
t
)

{55 taxi = (TCTit/CONEi

t t

where o is a parameter.9

CPIAit reflects the retail prices of all goods and services included
in the consumer basket and it would be desirable to express it as a function
of a number of variables which reflect its complexity in sufficient detail.
As a proxy for all manufactured goods included in the consumer basket we
use the national Industry Selling Price Index for Manufacturing (NISPI).10
NISPI is a base weighted price index designed to measure movement in the
prices of products sold by Canadian establishments. Prices used in the
index exclude all sales taxes and excise duties on domestically produced
tobacco products, liquor (except for industrial use) and beer.

To reflect the influence of imports on the provincial price indexes,
we use the Canadian import price def]ator11 (IPD) which reflects changes in
the Canadian dollar price of all imports coming into the country.

To represent the influence of agricultural product prices on the
provincial price indexes, we use the national Index Numbers of Farm

Prices12

(NASPI) which is based as closely as possible on the prices
actually received by Canadian farmers at the farm level.
The postulated general functional form for CPIA, then, can be

expressed as

(5.6) CPIAi = f[NISPIt,IPDt,NASPIt].

t
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A few comments about relationship (5.6) are appropriate before proceeding.
First, there is potential overlap in the influences reflected in some of
the explanatory variables which necessitates caution in interpreting their
estimated coefficients. Changes in IPD, for example, will be reflected
directly in the consumer price indexes through higher prices of finished
goods and services imported into Canada for consumption and also indirect-
ly through higher prices of primary and unfinished products subjected to
further processing in Canada. The effect of changes in IPD on the latter
will also be reflected in the prices of Canadian manufactured goods as
indicated by NISPI.

In a somewhat analogous fashion, changes in Canadian agricultural
prices, as reflected by changes in NASPI, also have a dual influence on
provincial price indexes. There will be a direct effect by way of changed
consumer prices for fresh fruits and vegetables and an indirect effect
operating through changed costs in food processing industries. This
latter influence will also be reflected in NISPI since food and beverage
industries are one major industry group covered by the index.

Because of data limitations, the influence of a number of categories
of goods and services included in calculating the provincial consumer
price indexes are neglected in the general functional form represented by
equation (5.6). To some extent the influence of the omitted factors are
accounted for by the least squares dummy variables (LSDV) and generalized
least squares (GLS) estimating procedures employed.

Postulating a multiplicative functional form for equation (5.6) and

using (5.5), it is possible to rewrite (5.4) as

= u.
(5.7) CPIUit 0"ONISPI%‘I.IPD%"Z.NASPIEC’B.(1 * taxit)u4.e it
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where Uiy is a stochastic error term. Taking logs of equation (5.7) gives

the following equation for estimation

(5.8) ]n(CPIUi ) =4, + oy 1n(NISPIt) + uzln(IPDt) + a3]n(NASPIt)

t 0

+0,In(l + taxi

4 tu

t) it”

Observations on CPIUit and taxi vary by province and year so the

t
data set effectively represents a pooling of cross-section and time-series
data. Since, as mentioned, there are likely to be factors affecting CPIU
in addition to those formally modelled in equation (5.7), it is desirable
to account for this possibility in the estimation approaches. Two
different procedures for handling pooled data are used to estimate
equation (5.8). First, the equation is estimated with Teast squares dummy
variables (LSDV) in which nonrandom province-specific effects are repre-
sented by a set of nine provincial 0,1 dummy variables. TIn this approach,
Di =1 for all years if the observation is for province i, and 0 otherwise.
The index i = 2,3,...,10 represents sequentially the nine Canadian
provinces (P.E.I., N.S., N.B.,...,B.C.) moving from east to west and
excluding Newfoundland (the references province). Since there is a
constant term in the equation, one dummy variable must be droppéd. This is
necessary so that the dummy variables will not sum to unity for each
observation, making it impossible to invert the moment matrix in the least-
squares estimation procedure. The choice of Newfoundland is arbitrary.
The second estimation approach makes use of the error components
model in which the error term in (5.8) is postulated to consist of two

additive terms, one reflecting random province-specific effects and a
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second which varies by province and year — Uiy = V4 + ¢ it This
specification of the error term, together with the conventional assump-
tions about the stochastic properties of the individual components,
permits the development of a model which can be estimated by generalized
least squares methods.13

Table 5.2 shows the results obtained from both the LSDV and GLS
procedures. OLS estimates obtained without the provincial dummies are
also presented for comparative purposes.

The results obtained using LSDV and GLS are very similar. A1l of the
variables are very highly significant with both procedures, including the
provincial dummy variables with the LSDV approach. Since all variables are
in Togs (except the dummies) the estimated coefficients can in effect be
interpreted as elasticities. The coefficient for NISPI has the expected
positive sign, as does the variable representing the 'commodity' tax
burden (1 + tax). The coefficient for the latter implies that a one percent
increase in that variable would increase the consumer price index of the
province concerned by about 1.4 percent. The magnitude of the coefficient
for the fiscal variable suggests that provincial costs of 1living, as
measured by the constructed consumer price indexes, are quite responsive
to changes in the 'commodity' tax burden. The greater than unitary
elasticity undoubtedly reflects the fact that the most highly taxed items
are heavily weighted in the consumer price indexes. The conclusion one can
draw is that increasing fiscal disparity among provinces in the future is
likely to be a significant cause of interprovincial price differentials.

The estimated coefficients of the other variables require some

explanation. IPD, the Canadian dollar price of imports, and NASPI, the
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Table 5.2

Equations Estimated by Alternative Methods to Determine the Effect of
Selected Taxes and Other Variables on Provincial Consumer Price Indexes
- Dependent Variable 1n (CPIUit).

LSDV GLS oLs LSDV GLS OLS
user Gl ki dh % o

NPT G'e)  (3ls0)  (azn) %6 (15.42)

v Gl G wEn Y @

Trtaaen) o2an @) % (6is)

Constant (17°88)  (1al0d)  (si9n) P (19.77)

- (12:98) 10 (15.08)

o e R? .9949 .9627
i3 (10:55)

* 160 observations: 10 provinces for 16 years (1962-77).

* The Di 1 = 2,3,...10, are dummy variables for nine provinces from east to
west and excluding Newfoundland.

*

A1l variables are in natural logarithms except provincial dummies.

*

Numbers in parentheses are absolute values of t statistics.
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national agricultural selling price index, have negative signs when it
might be expected that increases in them would have a positive influence on
provincial consumer price indexes. As mentioned earlier, the effect of an
increase in IPD on provincial price indexes can be broken down into two

effects — a direct effect and an indirect effect operating through NISPI.

3 In(CPIU,. ) 3In(NISPI, )

LS o t
- = o + Oy«
3 In(1PD, ) 1 a1n(1PD,) 3

The total effect will be positive so long as

Bln(NISPIt) o

~1-/7Dnm >
91n(IPDt) oy

Given the GLS estimation results, the overall effect of IPD will be
positive, even with a negative coefficient, so long as the elasticity of

NISPI with respect to an increase in IPD is greater than - 77 J42.

A similar interpretation can be applied in the caselégzNASPI. An
increase in the price of Canadian agricultural products will have a direct
effect on provincial consumer price indexes by raising the prices of fresh
fruits and vegetables purchased directly by consumers. It will also be

reflected in higher processed food products and hence will increase NISPI.

The overall effect will be positive in this case so long as

3 1n(NISPIt)

3. -.19
3 In(WASPL) ~ -~ > T 10

The negative coefficients for IPD and NASPI, then, can be viewed as

modifying adjustments reflecting a greater response elasticity of NISPI
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than of CPIU with respect to changes in either IPD or NASPI, respectively.

Using the GLS estimation results for the coefficient of the fiscal
variable, it is possible to adjust the original price indexes of Table 5.1
to generate a set purged of the influence of all provincial-local
‘commodity taxes.' The resulting provincial price indexes are shown in
Table 5.3. The indexes in Table 5.3 are in effect time-wise and cross-
sectionally comparable indexes of what consumer prices would be if
provincial and local governments did not impose 'commodity taxes.' It is
these indexes which are used as deflators of nominal dollar values in the

migration models.14

5.3.6 Flows of Messages Among Provinces

It was pointed out in Chapter 2 that perhaps the most plausible
justification for the inclusion of receiving-region population variables
in migration models is to reflect the intensity of the flow of messages
about economic opportunities to residents in other regions. This
interpretation of the effect of the population variable is consistent with
the traditional gravity model framework. In an attempt to account for
information flows, receiving-province population is used as a separate
explanatory variable in many of the models. The sending-province
population variable is omitted since residents presumably have complete
information about prevailing local conditions. In the next chapter,
models with population in them are referred to as 'gravity models.'

As described in Chapter 2, use of the population variable is
undoubtedly not the most appropriate way of modelling flows of information
about economic opportunities, at least from the perspective of the

potential migrant. Economic messages may be of a positive or negative



1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Table 5.3

Provincial Consumer Price Indexes Adjusted To Remove The Effects
of Consolidated Provincial-Local 'Cormodity Taxes'*

Nfld PEI
77.1 70.7
78.4 71.8
78.4 71.9
79.5 73.0
80.7 75.0
82.6 76.7
84.7 7.7
87.5 80.4
89.7 84.2
90.9 83.9
94.6 87.0

102.2 93.0

114.8 104.7

127.2 115.7

137.1  126.0

146.9 134.9

NS

74.3
76.1
76.4
77.7
80.1
81.3
84,1
85.2
88.4
89.7
92.7
99.9
111.1
123.1
133.1
138.4
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Que Ont Man Sask Alta

70.4 68.4 67.3 68.3 66.1
72.0 69.4 67.5 68.7 67.0
72.4 70.4 68.4 69.8 67.9
75.4 71.8 68.6 70.9 68.2
74.9 74.2 71.4 73.0 71.2
76.8 76.1 72.7 74.7 73.8
79.4 78.2 74.5 76.8 76.3
81.4 80.9 77.1 78.9 79.1
81.5 82.6 79.4 79.1 80.8
83.8 84.4 80.9 80.2 82.8
86.0 87.9 83.2 84.2 86.1
93.7 93.7 88.7 89.7 92.3
104.9 104.2 98.2 100.0 104.6
116.6 117.2 109.8 111.6 116.5
124.4 123.9 118.6 120.7 126.4
133.6 132.0 127.2 127.2 136.1

* Obtained using GLS equation reported in Table 5.2

BC

68.4
69.2
69.7
70.3
73.2
74.9
77.6
79.8
81.7
83.8
87.5
92.7
104.5
113.5
123.6
132.3

= ¢IT -



- 113 -

nature. Population variables, being stocks, reflect the culmination of
all past migration flows. As such, they are relatively insensitive to
changes in the pattern of messages. What is needed is a measure which
reflects the quality, not only the quantity, of message flows. The lagged
migration variable is used as an alternative to population to reflect
changes in information flows. Various assumptions about expectations
formation on anticipated economic conditions will lead to a lagged
dependent variable as an explanatory variab]e15 so these models will be
referred to as 'expectations models.' This could still conceivably leave
a role for population as a proxy for omitted economic influences and this

possibility will be explored in the econometric work although this

argument for including population is not particularly convincing.

5.4 Specification of the Complete Model

With all of the variables constructed and defined, it is now
possible to specify the alternative model forms tested empirically. To
simplify matters, however, we will focus here on only one of the model
specifications. The other models differ only with respect to a few of the
variables, particularly the fiscal variables, and the relevant changes
will be noted in the next chapter. In the specification below, 'personal
taxes' appear as a deduction from the income variable while ‘commodity
taxes' and government expenditures appear as separate explanatory varia-
bles. Based on the discussion to this point, we express Vj - the
representative utility which a 'typical' individual in province i would

expect to derive from migrating to province j — to be a linear-in-logs

function of the following forml®



= T4 =

- (1)
(59 Viey = 2% * 2 Yyqeen) * 2288501y a3tj(t-1)
+ POP. g DIST,

Ysct-1) * 35 POPye2)

The utility function associated with continued residence in i is expressed
in a similar fashion except that the distance and population variables

are omitted

+ bytid)

=b +bY (t-1)

(5.10) V4 (4y = by i(t-1

) +b GE i(t-1)

+b

Yi-1)
Substituting equations (5.9) and (5.10) into equation (3.17) of Chapter 3

and taking logs of both sides give the following equation for estimation.

(5.11) 1n(p../p..) (ao-bo) + CH (t 1) 3, GEj(t-l)

(1)
3 ti(e-1) * 3 Yj(e-1) * 3 POPj(p0) + 3g DISTy;

(1)
Yite-1) - P GE1(t 1) " P3ti(e-1) " Pa Yi(r-1) * Yijee)-

It is convenient here to summarize the coefficient signs for the
different variables which economic theory most convincingly suggests
should be expected to result from estimating equation (5.11): Yj(+),

1
65 (+), ti (), U500, PORse), DISTi5(), ¥i(o), GE(-), M) s),
Uj(+). These expectations are more or less self-explanatory in light of

the discussion to this point and require no further comment.
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5.5 Summary

This chapter has been concerned with defining and developing the
variables which appear in the models estimated in the next two chapters and
with specifying one version of the complete model. Particular care was
taken in developing the spline function specification for the distance
variable and in constructing the provincial consumer price indexes used as

deflators in the models.
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FOOTNOTES TO CHAPTER FIVE

For a discussion of this point see Greenwood (1975), pp. 108-109.

For discussions and applications of spline functions, see, Poirier
(1973), Wold (1974), Barth, Kraft and Kraft (1976) and, Suits, Mason
and Chan (1978).

These 'knots' separate the total distance of 4,700 miles into three
equal-sized segments. The sensitivity of the regression results to
the selection of alternative 'knots' is also tested in the empirical
investigations.

See, Suits, Mason and Chan (1978), p. 134.

Consumer Prices and Price Indexes, Statistics Canada, catalogue 62-
010, quarterly, Table 9.

Consumer Prices and Price Indexes, Statistics Canada, catalogue 62-
010, quarterly, Table 19.

The use of population weighted regional centre price indexes to
reflect average provincial costs of living in an aggregate migration
study is analogous to using population weighted distances between
major centres to represent distances between provinces and can be
justified on the same grounds. Migrants moving between provinces will
be distributed among centres in the receiving province approximately
in proportion to the populations of the centres. As such, the
constructed provincial price index will give an intuitively accept-
able indication of the average expected cost of 1iving to a 'typical’
in-migrent to the province. A similar argument justifies the use of
the weighting procedure in constructing price indexes for sending
provinces. To the extent that migrants are not distributed among
provincial centres in proportion to their populations, the con-
structed provincial consumer price indexes may be somewhat biased.
This is most likely to be a relevant consideration for flows between
provinces with major regional centres in close proximity to provincial
borders (for example, Ottawa-Hull).

These include all sales, excise and other taxes applicable to
individual commodities.

Gross provincial expenditure was also used as a base for the tax
variable in some model versions and performed equally as well as
consumer expenditures. The latter being more narrowly defined is
conceptually preferable, however, since it gives a closer approx-
imation to the relevant subset of goods which the selected taxes
affect. Data for both provincial consumer expenditure and gross
provincial expenditure were taken from Provincial Economic Accounts,
Statistics Canada, catalogue 13-213, annual.
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From Industry Selling Price Indexes: Manufacturing, Statistics
Canada, catalogue 62-543, occasional, and Industry Price Indexes,
Statistics Canada, catalogue 62-011, monthly.

From National Income and Expenditure Accounts, Statistics Canada,
catalogue 13-001, quarterly, Table 21.

From Index Numbers of Farm Prices of Agricultural Products, Statistics
Canada, catalogue 62-003, monthly.

The error components model and the procedure for estimating it are
described in more detail in the next chapter.

Other models of provincial consumer price determination were postula-
ted and estimated (for example, using the foreign exchange rate rather
than IPD) and the aiternative models and estimation results are
available upon request. In every case, the coefficient for the tax
rate variable was of the expected positive sign and was always highly
significant. It is encouraging to note that the magnitude of the
estimated coefficients for the tax variable varied within a very
narrow band with the alternative specifications. Despite this, some
caution is justified, since the indexes in Table 5.3 are used as
deflators for all nominal dollar variables in the migration models.
Estimation results for the Tatter would potentially be affected by the
values of the constructed price indexes and hence by the magnitude of
the effect of the tax influences on the price indexes. To allow for
this possibility, price indexes were constructed using the range of
values for the estimated tax variable coefficients and were tested in
the migration modeis. The estimation results for the migration model
were not affected in any significant way by the use of the alternative
price indexes.

The Koyck transformation on lagged explanatory variables as well as
both the 'adaptive expectations' and 'partial adjustment' models
result in a one period Tagged dependent variable as a right-hand
variable in the model along with current period exogenous variables.
(See Johnston (1972), pp. 298-303.)

The variables are fully defined in the appendix at the end of Chapter
6. For convenience, the distance spline terms are not written out in
equations (5.9) to (5.11). The model presented here is a version of
the 'gravity model' since population rather than a lagged dependent
variable is used to represent information fiows. Models in which the
variables are specified in simple linear forms are also estimated.
The explanatory variables are lagged to reflect the fact that it would
be expected that migrants would react to changes in economic circum-
stances only after some time delay. Note that the population
variables is lagged two time periods. More will be said about the
appropriate lags for the explanatory variables in the next chapter.



CHAPTER SIX
INTERPROVINCIAL MIGRATION IN CANADA:
EMPIRICAL RESULTS

6.1 Introduction

Alternative versions of the utility model of migrational choice
developed in the preceding chapters are tested on Canadian interprovincial
migration data in this chapter. The intent is to identify as closely as
possible the underlying economic inducements to migration flows among the
Canadian Provinces.

Before presenting and analysing the estimation results, however, it
is appropriate to give some consideration to the variety of possible
approaches afforded by the Statistics Canada migration data set analysed
in this study, as well as to complications associated with econometric
estimation with such data. These issues are taken up in sections 6.2 and
6.3. The discussion in those sections also provides a brief introduction
to some of the issues examined in Chapter 7.

In section 6.4, estimation results obtained using different ver-
sions of the model with the entire migration data set are reported. A
primary focus of the analysis in section 6.4 is the subcentral government
fiscal inducements to Canadian interprovincial migration flows. Because
the migration data set is relatively new and unexplored in the available
published literature, however, interest in the estimation results extends

beyond examination of that single issue.
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Section 6.5 presents a brief summary of the findings reported in the
chapter and highlights conclusions which seem justified in view of the

evidence presented.

6.2 Alternative Migration Flows

The migration data set analysed gives annual interprovincial
migration flows for children and adults for the eighteen-year period
beginning June 1, 1961, and ending May 31, 1979. The estimation period,
however, is constrained by the consolidated provincial-local government
fiscal data which was available only for the sixteen-year period from
January 1, 1962 to December 31, 1977 at the time of the estimation. The
estimation was thus limited to the sixteen-year period beginning June 1,
1962 and ending May 31, 1978.

The discrepancy between the migration year and the calendar year on
which the explanatory variables are based does not necessitate adjustment
of the data. In fact, we would expect migrants to react to changes in
regional economic conditions only after some time delay. The difference
between the calendar year and the migration year is approximately half a
year and provides a convenient time lag during which migrants could
reasonably be expected to begin reacting to information available on
alternative provincial economic circumstances. The population variable is
measured twelve months prior to the end of a given migration year.

Migration observations for each year are represented by a 10 by 10
migration flow matrix and the entire data set analysed in this study
consists of sixteen such matrices. Restricting attention to gross flows,

it is possible to focus on either in-migration or out-migration. For
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pooled observations for all provinces, of course, there is no distinction
between these since they are simply alternative ways of cataloguing the
same event. Using the pooled data set, there are 90 migration flow
observations per year for each of sixteen years for a combined total of
1440 observations.

When the focus is on individual provinces, however, the alternative
measures highlight different flows, each of which could provide useful
information on inducements to migration. When the flow is measured from
one particular province to each of the other nine, the estimated
coefficients isolate the effect of the explanatory variables on the
mobility of the existing population within the sending-province. When the
flow is measured to one particular province from each of the other nine,
the coefficients emphasize the effect of the explanatory variables on the
residents of the other provinces in choosing the isolated province as a
locational choice.

There is no general theoretical reason for preferring either in or
out flows but there are some policy issues associated with subsets of
provinces which are more appropriately analysed in terms of one flow
measure than the other — for example, the effects of federal-provincial
grants on out-migration from highly grant-dependent provinces. There is
justification, therefore, for testing at least some versions of the model
on data for at lTeast some subsets of provinces and for preferring one flow
measure over the other when addressing particular questions. In any event,
there will be 144 flow observations for each separate province — nine in

or out flows per year for each of sixteen years.
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In addition to focussing on at least some subsets of provinces
separately, there is also justification for testing some versions of the
model for each year. With information on the temporal pattern of the
coefficients, it is possible to evaluate any changes in the efficiency of
the migration process over the estimation period. It is also possible to
examine any changes in the pattern of individual influences over time.
There are 90 interprovincial migration flow observations for each year.

Examination of migration flows for individual years as well as for
subsets of provinces is reserved until Chapter 7. That chapter presents a
rather detailed analysis of some specific issues associated with these and
other topics associated with migration in Canada. The estimation in this
chapter is concerned with the entire pooled data set for all 10 provinces

and for all 16 years.

6.3 Estimation Approaches

The advantage of using the entire data set consisting of migration
flows for all 10 provinces and all 16 years is that it enables us to extract
information about the overall causes and efficiency of Canadian inter-
provincial migration. Using interprovincial migration flows for different
years, however, complicates the estimation procedure. The migration flows
are for different geographical units (provinces) and, when the observa-
tions are extended to different years, represent a pooling of cross-
section and time-series data. A common suspicion with pooled data is that
the intercept terms in the regressions may vary for different cross-
sectional units and/or for different years.1 In the present context, this

would translate into distinct migration propensities for residents of all
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different provinces in a year or for those of the same province over
time. In the case of migration, it seems more reasonable to suspect
differences among provinces as a result of, for example, different social
characteristics of the provincial population. The case of Quebec comes
most readily to mind.2

There are a number of possible ways of dealing with this problem.
One possibility is to use least squares dummy variables (LSDV) in which 0,1
dummies are used to represent nonrandom provincial effects. In the present
setting, there would be 9 sending and 9 receiving-province dummy
variables One province would be dropped in each case to avoid the dummy
variable trap described in Chapter 5.

One problem with using dummy variables in least squares estimation,
however, is that the dummies may eliminate a large part of the variation
among the dependent and explanatory variables if the between-province
variation is large. Effectively they may explain too much in the sense
that they may explain systematic differences which are in reality due to
the other explanatory variables. It is also difficult to give a meaningful
interpretation to the dummy variables and their use results in an
unnecessarily large reduction in degrees of freedom.

Another way to deal with the problem, currently popular among
proponents of variance components models, is to treat the provincial

effects as random instead of nonrandom, as in LSDV.3 In this approach, the

regression disturbance is assumed to consist of two components: u v

it Vi
+ eit’ The first component (Vi) is province-specific while the second

component (Eit) varies by province and year.4 The assumption of random
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province effects can be rationalized by arguing that inability to
theoretically explain these effects formally within the model reflects
additional ignorance which should be incorporated in the residual.

Variance components models are appealing in the context of pooled
migration flow data because, unlike the LSDV procedure, they enable us to
extract information about the regression parameters from the between-
province variation. Instead of estimating coefficients for n provincial
dummies, we estimate only two parameters — the mean and variance of the
distribution of the vi‘s. The wusual assumptions are made about the
stochastic properties of each of the two components of the error term.s'
The existence of the v, term, however, produces a correlation among
residuals for a given provincial cross-section unit although the residuals
are independent for different provinces.

There are various ways of estimating a variance components model of
this sort. The approach followed in the present case is a two-step
Generalized Least Squares (GLS) method.6

Both the LSDV and GLS estimating procedures described above are used
in this chapter. The two alternatives provide a check on the reliability
of the estimated coefficients. In the LSDV approach, Newfoundland is
arbitrarily selected as the reference province for which the sending and
receiving dummy variables are dropped. Unfortunately, because one of the
steps in the GLS approach requires calculation of variable deviations from
regional means, it is not possible to estimate separate coefficients for
the distance terms using that procedure. Since the estimated distance
between any two provinces is constant through time, the category mean is

always equal to each annual value. Taking deviations from regional m2ans
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for either simple distance, or any of the constructed distance variables in
the spline specification, always results in an entire column of zeros for
those variables, making it impossible to invert the product moment matrix.

Because of this problem, the distance variables are excluded in the
GLS regressions. The effect of the unchanging distance is lumped in with
all other region specific effects in this case. The effect of omitting the
distance variables on the coefficient estimates for the other variables is
likely to be relatively minor. The primary loss from the omission is that
it makes it impossible to isolate the individual effect of distance on
migration. For an estimate of this, it is necessary to resort to the LSDV
framework.

An additional problem created by the omission of the distance
variables in the GLS estimation is that it is not possible to forecast or
predict individual province migration flows using the estimated GLS
coefficients. Although the effect of distance will be incorporated
indirectly in the GLS coefficient estimates, in order to predict flows for
specific provinces it is necessary to separately identify all of the
relevant characteristics of the sending and-receiving-provinces, including
the distance between them. For example, suppose an equation estimated from
the pooled migration data by the GLS approach was used to predict outflows
from one province to each of two other provinces, one further away than the
other. If all nondistance variables were equivalent for the two receiving
provinces in the year considered, the model would predict equal flows to
each, although a larger flow should go to the closer province. Despite
this practical shortcoming,the GLS estimations are theoretically appealing

in the context of pooled data and enhance confidence in the reliability of
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the coefficient estimates for the economic variables.

Results obtained from estimated alternative versions of the

‘migration model with both procedures are reported and analysed in the

next - two sections. Generally speaking, the results are highly
supportive of the utility modé] of migration behaviour developed in this
study. The appropriateness of both the structural form of the model as
well as of the general hypothesized influences to migration flows hold
up through a wide array of specific model versions. The similar results
from the two alternative estimation procedures add additional support to
the models. Of particular interest is the preponderance of evidence
confirming the systematic effect of subcentral public sector influences

on Canadian interprovincial migration.

6.4.1 Estimation Results for the Gravity Model

Tables 6.1 to 6.6 report results obtained with the 'gravity model'
version of the basic model in which receiving-province population
appears as a separate.exp1anatory variaB]e.7 It was described earlier
how the inclusion of bopu1ation can be justified within the gravity
model framework to reflect information flows about economic
opportunities such as employment or other labour market conditions.

Table 6.1 shows the results obtained from estimating the basic model
specified in equation (5.11). In that model, sending- and receiving-
region consolidated government expenditures and total consolidated
'commodity taxes' appear as separate explanatory variables th]e all the
'personal taxes' appear as deductions from the income variables. Distance

appears in the model in the spline function form with both the first and
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Table 6.1*%

Determinants of Interprovincial Migration in Canada, 1963-78%%
Gravity Model 1*%* - Dependent Variable In (Pij/Pii)

LSDV GLS LSDV GLS

(2)
DIST .1925E-05 DS8 -
(9.5181) (1.8398)

(3)
DIST -.4100E-09 DS9 .6695
(7.4809) (5.9180)

(4)
DIST .4213E-09 DS10  -.8780
(5.3958) (8.1668)

(5)
DIST -.1095€-09 DR2 -.5029
(1.4115) (1.4669)
DS2 -.0600 DR3 -.1303
(1.2169) (1.0761)
DS3 .2021 DR -.2583
(3.5241) (3.3444)
DSk -.0344 DRS  -2.8159
(.6633) (4.8616)
DS5 -1.3549 DR6  (-1.7637)
(17.5720) (2.7259)
DS6 .0352 DR7 -.7663
(.3121) (3.8891)
DS7 .4525 DR8  -1.2902)
(4.6035) (7.1186)

LSDV

DR9 -.6638
(2.2365)

DR10 -.0756
(.2086)

Constant -12.3290

(8.1155)
RZ 9470
SEE .3357
F 804,73
DW L7430

A11 variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.
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-1.5301
(4.2960)

1.3655

- 91 -

'Commodity Taxes' are expressed as a proportion of gross provincial expenditures and 'personal taxes' are deducted from
the income variables.
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Table 6.2%

Determinants of Interprovincial Migration in Canada, 1963-78%*
Gravity Model 2*** - Dependent Variable In (Pij/Pii)

LSDV GLS LSDV GLS LSDV GLS LSDV GLS
-.8855 -.6875 DIST(Z) .1925E-05 DS7 .4965 DR7 -.7287
(4.1740) (4.8955) (9.5154) (4.6866) (3.7762)
1.0268 .8848 DIST(3) -.4100E-09 DS8 -.1309 DR8 -1.2547
(5.4814) (6.9809) (7.4788) (1.3338) (7.0703)
.0491 .0511 DIST(Q) .4213E-09 DS9 .7232 DR9 .6270
(.9218) (1.3057) (5.3943) (6.1110) (2.1174)
-.2432 -.2362 DIST(S) -.1095 DS10 L9311 DR10 .3947E-02
(4.8176) (6.2645) (1.4111) (7.9905) (.0111)
1.1987 .8283 DS2 -.0598 DR2 4107 Constant -11.4610 -3.2072
(5.3623) (8.5581) (1.2269) (1.2133) (8.1842) (14,6973)
.2069 .1815  DS3 2114 DR3 -.0886 R .9470
(2.3828) (2.8602) (3.6104) (.7706)
-.4223 -.4157 DSk -.0235 DRY4 -,2379 SEE .3369 1.3455
(5.2106) (6.9429) (.4426) (3.2033)
-.1137 -.0923 DS5 -1.3078 DR5 -2.6747 F 830.16
(1.3044) (1.5583) (15.3080) (4.6916)
R -.3662E-02 DS6 .0967 DR6 -1.6070 DW . 7431
(16.8040) (.7837) (2.5248)
A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.

Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.

'"Commodity Taxes' are expressed as a proportion of gross provincial expenditures and 'personal taxes' are deducted from
the income variables.,

= Ll -
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(3)

LSDV

-.9059
(3.9233)

1.1119
(5.0122)

.0688
(1.3002)

-.2806
(5.5952)

1.3321
(5.8409)

.2810
(2.2849)

-.2862
(2.5926)

- A747
(1.6335)

-.3552E-02
(16.6810)

(9.4453)

.1925E-05

oLs

-.6536
(4.1168

-.8170
(5.4081)

.0803
(2.0438)

-.2855
(7.6230)

.8819
(8.8835)

.2306
(2.5079)

-.1399
(1.6835)

-.1840
(2.3091)

Determinants of Interprovincial Migration in Canada, 1963-78%%*
Gravity Model 3%** - Dependent Variable In (Pij/Pii)

DIST(B)

DIST(u)

(5)

DIST

DS2

DS3

DS4

DS5

DS6

DS7

DS8

LSDV

-.4100E-09
(7.4237)

.4213E-09
(5.3546)

-.1095E-05
(1.4007)

-.0697
(1.4328)

1452
(2.2136)

-.0866
(1.4470)

-1.4855
(15.0030)

-.1293
(.9814)

.3290
(2.9095)

-.2799
(2.5529)

oLs

Table 6.3%

DS9

DS10

DR2

DR3

DR4

DR5

DR6

DR7

DR8

DR9

LSDV

.5226
(4,9908)

7146
(5.6732)

.5843
(1.6751)

-:1122
(.9877)

-.2330
(3.1728)

-2.8411
(4.9615)

-1.7428
(2.7231)

-.6624
(3.4900)

-1.2127
(6.4903)

-.4807
(1.6238)

oLs

LSDV

DR10 -.0106
(.0301)

Constant =-12,7800

(9.0339)
R2 9462
SEE .3383
F 817.31
DW 7427

A11 variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.

Real total relevant taxes are expressed per capita and the income variables include 'personal taxes.'
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-3.3355
(15.6765)

1.3595
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(2)

(2)

LSDV

-.6453
(3.0074)

. 8654
(4.8327)

.0488
(.9085)

-.2638
(5.2106)

1.3400
(5.9178)

.3422
(2.8862)

-.3175
(2.9477)

=, 1939
(1.9135)

(16.7020)

(9.4573)

-.3662E-02

.1925E-05

aLs

-.4869
(3.2814)

. 7452
(5.9181)

.0681
(1.5580)

-.2666
(7.0824)

.9026
(9.1125)

3143
(3.5698)

-.2849
(3.5781)

-.1672
(2.2314)

Determinants of Interprovincial Migration in Canada, 1963-78%*
Gravity Model 4*** - Dependent Variable In (Pi'/Pii)
J

DIST(3)

D|ST(u)

(5)

DIST

DS2

DS3

DSk

DS5

DS6

DS7

DS8

LSDV

-.4100E-09
(7.4332)

.4213E-09
(5.3614)

-.1095E-09
(1.4025)

-.0585
(1.2216)

.1553
(2.5180)

-.0831
(1.4611)

-1.4790
(15.7760)

-.1099
(.8660)

.3376
(3.0721)

-.2882
(3.6993)

Table 6.4%*

as

DS9

DS10

DR2

DR3

DR4

DR5

DR6

DR7

DR8

DR9

LSDV

.5485
(5.2373)

.7383
(6.1252)

.5831
(1.6902)

-.1333
(1.1708)

-.2455
(3.3539)

-2.8808
(5.0455)

=1.7977
(2.8164)

-.6885
(3.6239)

-1.2229
(7.0002)

-.5183
(1.7541)

oLs

LSDV

DR10 -.0385
(.1088)

Constant -12.7820

(9.3240)
R? 9463
SEE .3379
F 819.52
DW L7439

A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.

Total relevant taxes are expressed as a proportion of aggregate provincial personal income and the income variables
include 'personal taxes.'
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-3.4333
(16.6821)

1.3797
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Table 6.5%

Determinants of Interprovincial Migration in Canada, 1963-78%*
Gravity Model 5*** - Dependent Variable In (Pij/Pii)

LSDV CLS LSDV GLS LSDV GLS LSDV cLs
-.5943 - jgeg iyl TeIORRED DRZ 3301 R L9459
(2.8663) (3.2408) (1.3969) (1.0326)
7473 .6561  DS2 -.0485 DR3 -.0914 SEE .3392 1.2903
(4.2261) (5.2461) (1.0123) (.8037)
.0928 .0996  DS3 .1935 DRY -.2482 F 868.628
(1.7950) (2.5901) (3.3600) (3.3877)
-.2958 -.2948 DSk -.0352 DRS -2.5779 DW .7483
(5.9113) (7.8872) (.6708) (4.5486)
1.1936 .8323  DSS -1.3977 DR6 -1.4253
(5.3492) (8.8392) (16.5030) (2.2555) '
@
-.1359 -.1159  DS6 -.0548 DR? -.6083 S
(1.7480) (2.0102) (.4509) (3.2107) '
M 3e62e-02 DS7 .3852 DR8 -1.2018
(16.6350) (3.6659) (6.8615)
2 1925€-05 DS8 -.1908 DR9 -.3006
(9.4197) (1.9422) (1.0374)
3 - .s100e-00 DS9 .5140 DR10 1428
(7.4036) (5.9131) (.4054)
Y kanse-09 DS10 .7929 Constant -11.8130 -3.2856
(5.3401) (6.8951) (9.1439)  (17.2u55)

A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.,

Fiscal surplus model (total relevant expenditures minus total relevant taxes in real per capita terms). The income
variables include 'personal taxes.'
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Table 6.6*

Determinants of Interprovincial Migration in Canada, 1963-78%*
Gravity Model 6*** - Dependent Variable In (Pij/Pii)

LSDV GLs LSDV GLS LSDV cLs LSDV GLS
-.7799 -.6289  pist®) 710936709 OR 3460 K2 .9460
(4.1848) (5.1311) (1.3983) (1.0262)
7456 .6616  DS2 -.0676 DR3 -.0897 SEE .3389 1.2903
(4.3064) (5.3842) (1.4022) (.7825)
.0746 .0824  DS3 1392 DRY - .2459 F 870.369
(1.4118) (2.0974) (2.1188) (3.3985)
-.2890 -.2889 DSk -.0873 DRS -2.5705 DW L7478
(5.7875) (7.7409) (1.4603) (4.5753)
1.1918 .8352  DS5 -1.4897 DR6 -1.4138
(5.3741) (8.8784) (15.0540) (2.2603) '
»
-.2380 -.2139  DS6 -.1407 DR7 -.6005 =
(2.3953) (2.9037) (1.0675) (3.2295) .
1
) 36201 DS7 .3170 DR8 -1.1919
(16.6510) . (2.8095) (6.9375)
2 1925e-05 DS8 -.2761 DR9 -.2915
(9.4287) (2.5147) (1.0208)
3V 41006-09 DS9 5132 DR10 1490
(7.4106) (4.9719) (.4283)
Y kanse-o9 © DS10 .7035 Constant -11.0280 -3.1358
(5.3452) (5.5782) (10.1810)  (21.2349)

A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.

Fiscal ratio model (total relevant expenditures divided by total relevant taxes). The income variables include
'personal taxes,'
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second derivatives of the piece-wise polynomial segments restricted to be
equal at the 'knots.'

Among the economic variables (i.e., excluding the distance and dummy
variables) eight of the nine coefficients are of the hypothesized sign in
the sense that they are consistent with commonly held a priori expecta-
tions. Among these eight, the t ratios indicate that six are significantly
different from zero at at least the 5% level of significance in a two-
tailed test. A majority of the t ratios for the sending- and receiving-
province dummy variables are significant at the 10% level, or higher,
providing evidence of the existence of structural differences among
provinces in migration flow patterns and hence the appropriateness of the
LSDV and GLS estimation approaches.8 Dummy variables for individual years
were also tested, in separate regressions not reported, but proved to be
statistically insignificant.

Four of the five spline function terms for the distance variable
have coefficients which are significant at least at the 10% level. Because
of the complexity of the spline function specification, it is difficult to
readily ascribe any intuitive meaning to the estimated coefficients for
the spline function terms. Examination of this issue is reserved until
Chapter 7 when the effect of distance on migration is explored in more
detail. A1l of the subsequent estimation results reported in this chapter,
however, employ the cubic spline specification for distance with both the
first and second derivatives restricted to be equal at the 'knot' points.
This specification consistently performed better, in terms of level of
statistical significance of the individual spline terms and overall F than

the version in which the second derivatives were not restricted.
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We will examine the estimation results for each category of
variables for the alternative gravity model specifications of the basic
model. A1l of the results reported in the tables are for the double-log
specification of the model. Simple linear versions of the model were also
tested and the general results were very similar to those obtained with the
log-linear version. The log-linear version, however, consistently per-
formed slightly better in terms of overall explanatory power of the models
so attention is limited to those models here.

Some care has to be taken in interpreting the variable coefficients
in the Togit model and in comparing them with coefficient estimates in
previous studies. In a double-log specification, the estimated coeffi-
cients are effectively constant partial elasticities between the dependent
and each separate explanatory variable. In the present model, however, the
dependent variable is the ratio of the probability of migrating from i to
Jj to the probability of staying in i. To get the direct- and cross-
elasticities of the original migration probabilities (the pjj's) with
respect to each explanatory variable, strictly speaking it is necessary to
modify the estimated coefficients by using the elasticity formulae of
Chapter 4. The adjustments would be very small in the case of direct
elasticities, however,9 so the estimated coefficients can be compared with

previous elasticity estimates with very little loss of accuracy.

6.4.2 The Income Coefficients

The estimated coefficients for the income variables in all versions
of the ‘'gravity' model tested were highly significant and of the

hypothesized signs. Two different definitions of average income were
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tested — one including consolidated provincial-local ‘personal taxes' and
the other excluding the taxes. The different definitions for the income
variables were used to accommodate the effects of the 'personal taxes' in
alternative ways in the migration models. In Tables 6.1 and 6.2, 'personal
taxes' appear in the model as a deduction from the income variables while
in Tables 6.3 to 6.6 'personal taxes' appear as explanatory variables in
one form or another in the migration models and in these cases the income
variables are defined gross of the taxes.

The "correctness" of the signs of the income coefficients and their
high levels of statistical significance hold up through both LSDV and GLS
estimation. This strongly supports the precise income definitions used in
this study and in particular the alternative ways of consistently handling
the 'personal taxes.' The income elasticity for the receiving province is
generally somewhat larger than that for the sending province.

As discussed in Chapter 2, predominance in the size of the
receiving-region coefficient for the income variable is consistent with
results obtained in a large number of previous migration studies by other
researchers, both for other countries and for Canada. It is worth noting,
however, that there is a much smaller absolute difference in size between
the sending- and receiving-province coefficients reported here than has
often been found to be the case in previous studies mentioned in Chapter 2.
In fact, in some versions of the model, the estimated income coefficients
were almost identical in absolute size (see for example, Table 6.6).10 The
receiving-province elasticities are generally fairly close to 1 with most
versions of the gravity model and this is substantially lower than those

typically found by Courchene (1974) and Grant and Vanderkamp (1976). The
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sending-province elasticities also appear to be generally somewhat lower
than these researchers found.

With the model specifications used in this study, there appears to
be much closer symmetry in the 'push-pull' effects of sending and receiving
province income variables respectively. Consistent accommodation of the
subcentral fiscal variables in the models seems to reveal a much higher
degree of efficiency, at least in this respect, than was indicated in

previous research.

6.4.3 The Unemployment Variables

The high degree of symmetry between sending-and receiving-provinces
does not appear to hold for the unemployment rate variables. The
estimation results reveal that receiving- province unemployment rates
consistently exert a much larger absolute influence on gross flows between
two provinces than do sending-province unemployment rates. In addition,
the level of statistical significance of the coefficients was consistent-
ly higher for the receiving-province variable than for that of the sending
province. In fact, the coefficients for the sending-province unemployment
rates are not statistically different from zero in many specifications
although the level of statistical significance was generally higher in the
GLS estimations. In light of the discussion in Chapter 2, model versions
were also tested which included the national rate of unemployment in
addition to the provincial rates. The coefficient for the national
variable was statistically insignificant, however, and its inclusion did
not improve either the performance of the provincial variables or the

overall explanatory power of the models. For all model versions tested,
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however, including those reported in the tables, the estimated coeffi-
cients for sending-and-receiving province unemployment rates always had
the expected positive and negative signs respectively. In all cases, the
receiving-province unemployment rate coefficient was significant at least
at the 1% level of significance. These consistent results contradict the
highly ambiguous results often reported for unemployment rate variables in
the migration literature.

It seems safe to conclude on the basis of these consistent findings
that labour market conditions, as measured by average unemployment rates,
do have a directional impact on aggregate interprovincial migration flows
which is consistent with the most generally accepted economic theory.11
Further, the evidence strongly supports the contention that unemployment
conditions in receiving-provinces exert a substantially greater influence
than do those in the sending-province.

The results for the income and unemployment variables when con-
sidered jointly suggest that personal transfer payments to individuals may
hinder the migration adjustment process. The relatively high sensitivity
of out-migration to average sending-province income levels together with
the relatively Jow sensitivity to sending- province unemployment rates
lends credence to arguments that unemployment insurance, social welfare
payments and other transfers to individuals have retarded migration flows.
By increasing the incomes of the unemployed, such transfers appear to
reduce the response of migration to employment conditions in the host

province.
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6.4.4 The Fiscal Variables

The results reported in the tables confirm the systematic influence
of subcentral fiscal activity on Canadian interprovincial migration flows.
We will consider first the results for models in which taxes and
expenditures appear as separate explanatory variables and then those

obtained using combined expenditure, tax measures.

The Tax Variables

As mentioned previously, in the specifications reported in Tables
6.1 and 6.2, 'personal taxes' are deducted from the income variables.
'Commodity taxes' 1in those specifications are expressed per dollar of
gross provincial expenditures and appear as separate explanatory var-
iables. The very highly significant coefficients on the income variables,
as discussed earlier,strongly support the treatment of 'personal taxes' as
a deduction from income. Higher rates of 'personal' taxation in a province
reduce received earnings and have a very marked effect on the attractive-
ness of the province to both existing and potential residents.

The ‘commodity tax' rate variables in the gravity model versions
estimated were always of the hypothesized signs with out- (in-) migration
always responding positively (negatively) to the intensity of ‘commodity"
taxation. In addition, the estimated coefficients were virtually always
highly significant statistically. As postulated, the burden of 'commodity
taxes' imposed by a province, and/or its municipalities, appears to have a
marked effect on the attractiveness of the province. As was the case for
the unemployment rate variables, and to a lesser extent for the income

variables, the 'commodity tax' burden seems to have a stronger deterrent
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effect on potential in-migration than on inducing existing residents to
move. The intensity of '‘commodity taxation' in a province would affect its
attractiveneses by affecting the cost of living in the province.

Models with several other specifications for the tax variables were
also estimated. Table 6.3, for example, shows the estimation results
obtained using total taxes ('personal' plus 'commodity') per capita. One
possible shortcoming of the per capita variable, mentioned in Chapter 4, is
that this measure does not distinguish between high taxes resulting from
high tax capacity in wealthy provinces and high taxes resulting from high
intensity of taxation. Despite this potential shortcoming, however, the
measure performs very well. The estimated coefficients are of the
hypothesized signs and are highly significant in all cases with the
exception of the GLS estimate for the receiving-province tax variable.
Even that coefficient is significant at the 10% level, however. In this
model version, the income variables are defined net of consolidated
provincial-Tocal 'personal taxes' to avoid double counting of the effects
of these taxes. The income variables have coefficients with absolute
values quite close to 1, continue to have the hypothesized signs, and are
both highly significant.

Table 6.4 shows the estimation results obtained using another speci-
fication for the tax variables. In this model version, total taxes are
expressed per dollar of aggregate provincial personal income -- giving a
rough measure of the intensity of overall taxation. This model specifica-
tion also performs very well with all of the tax coefficients of the
hypothesized signs and highly significant for both estimation approaches.

The sending-and-receiving province coefficient estimates for the tax
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variables are very close in absolute size for both approaches. The income
variables in this model version continue to have the hypothesized signs and
are highly significant for both the LSDV and GLS estimation.

The estimation results reported in Tables 6.1 to 6.4 indicate that
there are a number of possible ways in which the influence of taxes can be
incorporated in the migration model as long as the income variables are
consistently defined.12 There is really very little basis on which to
choose among the alternative ways of handling taxes in terms of the
estimation results since the R2's adjusted for degrees of freedom are
almost identical in each of the three cases. The version reported in Table

6.2 has a conceptual advantage, however, as discussed earlier in the study.

The Expenditure Variables

While the results provide compelling evidence that taxes have a
direct impact on the pattern of migration flows, the evidence for any
effect of government expenditures is less clear cut. In Table 6.1, neither
of the government expenditure variables has a coefficient significantly
different from O at the 10% Tevel for either the LSDV or GLS equations. In
addition, the receiving-province variable has a counter-intuitive negative
sign. A version of the model in which government expenditures were
expressed per dollar of aggregate provincial personal income was also
estimated in an attempt to make some allowance for the relative sizes of
government expenditures in terms of average incomes in the province. This
did not Tlead to any improvement in the estimation results for the

expenditure coefficients, however.13

The poor performance of the expenditure variables in Table 6.1 is

not necessarily conclusive evidence that provincial-local government
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expenditures do not affect migration flows among provinces. The simple
correlation coefficient between government expenditures in the sending-and
receiving-provinces for the entire sixteen-year period is .88. This high
degree of correlation suggests that provinces have attempted to keep their
essential expenditures within reach of those in the leading expenditure
provinces, at Teast until recent years. The revenue deficient provinces
have more readily opted for increased taxation than reduced expenditures
as the fiscal gap between them and the revenue affluent provinces has
widened, both absolutely and relatively, over the years. In addition, it
might be expected that government expenditures per capita would Tikely
have relatively less influence on potential in-migrants to a province and
that their primary influence would be on potential out-migrants. It seems
reasonable to postulate that potential migrants would have relatively
little knowledge about levels of government expenditures in different
provinces although knowledge about intensity of taxation (both 'personal’
and 'commodity') would be more widely known. On the other hand, existing
residents would have more direct knowledge about Tevels of government
expenditures in their own province and their migration decisions might be
affected by these, at least at the margin. In support of this, in all of
the estimations conducted, the sending-province government expenditure
variable had the expected negative sign, while the sign of the receiving
province variable tended to change quite frequently in alternative model
specifications.

With these considerations in mind, all of the equations reported
subsequent to Table 6.1 were estimated excluding the receiving-province

government expenditure variable. In most cases, the sending-province
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government expenditure variable becomes significant at least at the 10%
level when the receiving province variable is omitted. In addition, the
overall fit of the equations as measured by R2 adjusted for degrees of
freedom was never affected by the omission. A1l of this evidence suggests
that government expenditures per capita in the sending-province have a
negative influence on the outward mobility of resident populations and so
do affect the flow of migrants between provinces in the manner suggested by
economic theory. On the other hand, expenditures in the receiving
provinces appear to have exerted no discernible influence on flows between
provinces, at Jleast for the expenditure variations which have been
experienced among provinces over the estimation period. It seems quite
possible, or even likely, that increasing dispersion among provinces in
government expenditure levels, as a result of growing fiscal disparity,

could serve to deter in-migration to revenue poor provinces in the future.

Fiscal Surplus and Fiscal Ratio Models

Table 4.3 of Chapter 4 revealed that specific patterns of potential
public sector influences on interprovincial migration in Canada emerge if
we compare fiscal surpluses (expenditures per capita minus taxes per
capita) or fiscal ratios (expenditures divided by taxes) among provinces.
These measures suggest possible ways of expressing the influence of
expenditures and taxes jointly in migration models. It was also pointed
out that much of the theoretical Titerature in the area of fiscal
federalism typically expresses potential subcentral public sector biases
to resource allocation in these terms.

With these considerations in mind, models were tested which
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incorporated fiscal surplus or fiscal ratio variables in the models. In
the initial versions both sending-and receiving-province fiscal surplus or
fiscal ratio variables were included, but the coefficients for the
receiving province variables were always statistically insignificant and
typically of the 'wrong' sign. Further tests were conducted omitting the
receiving-province variables and tables 6.5 and 6.6 report results
obtained with, respectively, the fiscal surplus and fiscal ratio models.

Both measures appear to perform very well. The other economic
variables in the models retain their 'correct' signs, and their level of
statistical significance is very high. The Tevel of statistical signifi-
cance for the unemployment rate variable in the sending province is
generally higher in these specifications and in fact fails to be
significant at least at the 10% or higher level only for the LSDV estimate
in the fiscal ratio model.

The fiscal surplus and fiscal ratio terms are always significant at
the 10% level or higher and in the case of the fiscal ratio variable, the
level of significance is at least the 2% level for both the LSDV and the GLS
estimates. The LSDV and GLS coefficient estimates are very similar for
both variables. There is 1ittle basis on which to choose between the two
specifications on the basis of the estimation results; however for the
reasons given in Chapter 4, both are conceptually inferior ways of

expressing fiscal influences on migration.

6.5 The Impact of Cost of Living Differences on Migration

Chapter 5 described the methodology employed in modifying the

provincial consumer price indexes so that they would be net of the effect
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of provincial-local 'commodity taxes.' A number of alternative models
were specified and estimated to capture the effects of 'commodity taxes' on
the constructed provincial consumer price indexes. Estimation results
obtained with these alternative model specifications, under the two
different estimation approaches, yielded tax burden coefficients ranaing
from 1.36 to 1.7. The equation finally selected for removing the
'commodity taxes' from the provincial price indexes was chosen on the basis
of general theoretical considerations and overall performance of the
equations.

Despite the relatively reassuring consistency in the estimated
coefficients for the tax burden variable under the alternative model
specifications, some caution is due. As mentioned in Chapter 5, the
constructed provincial price indexes are used as deflators for all nominal
dollar variables appearing in the migration model. The final indexes used,
however, are obviously sensitive to the magnitude of the tax burden
coefficient used to adjust the original provincial price series of Table
5.1. The provincial price indexes affect the values of all of the
variables which they deflate in the migration models and hence could
potentially affect the entire set of estimation results.

To ensure against the possibility of purely chance results from the
choice of one particular tax burden coefficient, a number of net-of-tax
price indexes were constructed using a range of different coefficients for
the tax burden variable. Each of these resulting index series was then
used as a deflator for the nominal dollar variables in several of the
migration models. Although not reported here, the general results

reported earlier held up and on no occasion were any of the previous
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findings affected in any significant way.

6.6 The Population Variable, Information Flows and Autocorrelation

In all of the models estimated in the gravity model framework, the
coefficient for the receiving-province population variable was highly
significant and of the hypothesized positive sign. The coefficient for the
population variable is generally slightly larger than unity in the LSDV
estimations and generally slightly smaller than unity in the GLS results.
A coefficient of approximately unit value is somewhat interesting because
it suggests that there are no agglomeration effects of population on migra-
tion. In fact, the GLS coefficient estimates suggest an even more modest
effect of receiving-province population growth.

The gravity model justification for the inclusion of the receiving
provinces population variable is that it serves as a proxy for flows of
messages from regions about economic conditions. Using population in this
role, however, does not permit differentiation in the types of messages
being sent nor does it provide much flexibility in a dynamic world in which
the nature of the messages is changing constantly.

A more flexible approach to modelling information flows between
provinces is provided by the 'expectations' model described earlier which
results in a one period lagged dependent variable as an explanatory
variable. Migration flows are slow to change in the ‘'expectations'
framework simply because perceptions of altered economic circumstances are
slow to change. The 'expectations' model provides a more sensitive
approach to incorporating the learning process within migration models.

The model 1is additionally useful because, with an estimate of the
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coefficient for the lagged dependent variable, it becomes possible to
calculate both short- and Tong-run elasticities of migration response to
changes in explanatory variables when examining, for example, the effects
of alternative government policies.

It should also be pointed out that the Durbin-Watson statistics
reported for the gravity models in Tables 6.1 to 6.6 are well below the
critical Tower bound at the 1% level and strongly suggest the presence of
serial correlation in the residuals. Strictly speaking, in the context of
pooled cross-sections and time-series data, none of the tests for
autocorrelation based on theoretical distributions such as the von Neumann
or Durbin-Watson statistics are applicable. In the present case, however,
the suspicion arises that the Tow value for the Durbin-Watson statistic is
not irrelevant.l® As supporting evidence a simple x2 test and a Wald-
Wolfowitz runs test (a powerful test for autocorrelation) both led to the
rejection of the null hypothesis of the absence of first order auto-
correlation in the disturbance terms.15

The existence of positive serial correlation in the residuals in the
present context seems quite plausible. It is reasonable to expect that if
there are extended lags in the formation of migrants' perceptions about
economic realities, a temporary high level of income in one period, for
example, would lead to high levels of in-migration to the province for a
number of subsequent periods. The use of receiving-province population
would only very inadequately reflect this dynamic aspect of the migration
process particularly when the regional pattern of economic conditions is
experiencing significant change. The population variable has been most

typically used in migration studies, however.
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6.7 Estimation Results for the Expectations Model

Tables 6.7 to 6.11 show the LSDV and GLS estimation results obtained
with various versions of the 'expectations' model in which the one-period
lagged dependent variable appears as one of the explanatory variables.
Various versions of the model were also estimated with both the lagged
dependent variable and the receiving-province population variable appear-
ing together as explanatory variables. In every case, the population
variable became statistically insignificant while the sign and high level
of significance of the lagged dependent variable were not affected. The
overall fit of the equation as measured by §'2 was also not improved by the
inclusion of the receiving-province population variable in the 'expecta-
tions' models.

From the estimation results, it can also be seen that the 'expecta-
tions' models give consistently superior estimation results to the gravity
models. The R 2 is always higher with the latter. Furthermore, the general
nature of the influence of the economic variables, as indicated by the
signs of the estimated coefficients and their Tlevel of statistical
significance, is not upset by the substitution.

It is also of interest that indication of the presence of auto-
correlation as measured by the Durbin-Watson statistic disappears in all
of the 'expectations' versions estimated. This evidence is supported by a
repeat of the XZ and the Wald-Wolfowitz runs tests, neither of which lead
to rejection of the null hypothesis of the absence of first order
autocorrelation in the residuals.

A1l of these results strongly indicate that the population variable



Determinants of Interprovincial Migration in Canada, 1963-78%*
Expectations Model 1*%* - Dependent Variable In (Pijlpii)

DlST(z)

DlST(3)

DlST(“)

DIST(S)

DS2

DS3

DS4

DS5

DS6

LSDV

.5231E-06
(3.5156)

-.1065E-06
(2.6720)

-.9932E-10
(1.7651)

-.5634E-11
(.1018)

-.0332
(.9582)

.0487
(1.2154)

-.0152
(.4160)

- 124
(6.9317)

.0366
(.4838)

as

Table 6.7*%

DS7

DS8

DS9

DS10

DR2

DR3

DRY4

DRS

DR6

LSDV

.1576
(2.3528)

-.3637E-02

(.0561)

.2709
(3.6389)

.2517
(3.4914)

-.409%
(9.4218)

.0579
(1.5073)

-.0316
(.8999)

-.0496
(.9462)

.2984
(3.5445)

LSDV

DR7 =.1525
(2.34417)

DR8 -.3230
(5.1567)

DR9 L0149
(.1889)

DR10 .3708
(4.5834)

Constant =-2.0591

(3.5973)
R? .9731
SEE .2392
F 1680.75
DW 2.3106

A11 variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

LSDV LS
vi(1) -.201 -.3061
(1.4804) (2.5082)
y (M .4656 .5959
J (3.7611) (5.3973)
U, .0619 .0569
(1.6502) (1.6361)
u. -.1518 -.1713
d (4.1803) (5.0667)
P,
e 7044 .5452
Pt (37.7570) (25.0672)
ti(1) .0779 .0991
(1.2760) (1.7490)
g 1 - 2474 -.3029
i (4.2870) (5.6274)
CE, -.1039 -.0960
(1.8378) (1.8244)
pist' ") -.1038E-02
(6.1011)
*
** 1440 observations.
ik

os

-1.0495
(6.9140)

.7182

'Commodity Taxes' are expressed as a proportion of gross provincial expenditures and 'personal taxes' are deducted from

the income variables.
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LSDV

=.1515
(.9990)

4092
(2.7574)

-.0818
(2.1901)

.1879
(5.2667)

.7103
1 (38.0550)

.1505
(1.7274)

+1260
(1.6460)

-.1790

(2.3596)
H -1.0156E-03
(5.9509)

aLs

-.2850
(2.0548)

.6118
(4.4967)

.0695
(2.0033)

-.2039
(6.1028)

5614
(25.7537)

L1741
(2.1470)

L7481
(2.1470)

-.1852
(2.6400)
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Table 6.8%

Expectations Model 2*** - Dependent Variable In (Pij/Pii)

DIST(Z)

DIST(S)

DIST(“)

DIST(S)

DS2

DS3

DS4

DS5

DS6

LSDV

5.1149E-07
(3.4229)

-1.0398E-10
(2.5976)

9.6649E-11
(2.9245)

-4,7775E-12
(.0860)

.8127
(19.3824)

-.1785
(3.8306)

-.1514
3.5968)

-1.1599
(16.7925)

-.7634
(8.5166)

oLs

LAY

Ds8

DS9

DS10

DR2

DR3

DR4

DR5

DR6

LSDV

-.2061
(2.6573)

-.3298
(4.3379)

=.239
(3.3644)

-.3663
(4.1890)

-.4120
(.4571)

7.0449E-02
(1.7498)

-1.7179
(.4552)

3.0016
(.4999)

4138
(4.6763)

as

DR?7

DR8

DR9

DR10

Constant

SEE

F

DW

LSDV

-6.5663
(.9640)

-.2604
(3.8335)

.1919
(2.6297)

4757
(5.5595)

-6.1091
(6.3215)

.9729

.2403

1665.10

2.3120

A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.,

Real total relevant taxes are expressed per capita and the income variables include 'personal taxes.'
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vi(Z) -.0015
(.0100)
v, B 311
J (2.5512)
u, L0670
(1.7729)
uj -.1775
(4.9368)
Py .7100
;::t-1 (38.1403)
ti(z) .2212
(2.6401)
g 2 -.1582
J (2.1056)
E, -.2018
(2.8167)
oist'"’  -1.0168E-03
(5.9672)
*

as

-.1168
(.9200)

5150
(4.7160)

.0548
(1.5628)

-.1928
(5.7288)

.5661
(25.7943)

.2429
(3.1022)

-.1714
(2.4248)

-.2004
(3.0170)

Determinants of Interprovincial Migration in Canada, 1963-78%*

Table 6.9%

Expectations Model 3**k - Dependent Variable In (Pijlpii)

DIST(Z)

D|ST(3)

DIST(q)

DIST(S)

DS2

DS3

DS4

DSS

DS6

LSDV

5.1212e-07
(3.4325)

-1.0412E-10
(2.6051)

9.6794
(2.6051)

-4.8242
(.8660)

.8162
(19.7454)

-.1798
(4.1009)

.1568
(3.9227)

-1.1705
(17.9555)

-7.658
(8.9015)

as

DS7

DS8

DS9

DsS10

DR2

DR3

DR4

DR5

DR6

LSDV

-~ 2122
(2.8195)

.3489
(4.7153)

-.2259
(3.1873)

-.3663
(4.3863)

.4182
(9.7099)

.0638
(1.6300)

-.0201
(.5495)

.0235
(.4046)

+3996
(4.5884)

as

DR7

DR8

DRI

DR10

Constant

SEE

F

DW

LSDV

-.0746
(1.1076)

=4 25N
(3.8647)

.1759
(2.4041)

4594
(5.4848)

-6.0721
(5.0641)

9730

.2399

1670.46

2.3139

A1l variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

1440 observations.
Total relevant taxes are expressed as a proportion of aggregate provincial personal income and the income variables

include 'personal taxes.'
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Table 6.10%

Expectations Model 4*** - Dependent Variable In (Pij/Pii)

LSDV GLs LSDV cLs LSOV GLs LSOV oLs
(2) (%)
Y, - .B49BE-02 DIST .9596E-10 DS9 1725 DR9 1756
(.0617) (1.6948) (2.4751) (2.3963)
Yj(z) 3115 p1sT®)  -.usugE-11 DS10  .1667 DR10 4129
(2.5735) (.0817) (2.1780) (4.9728)
v, 0832 DS2 -.0343 DRZ  -.4269 Constant ~-2.3699 1.1216
(2.2812) (1.0239) (9.9460) (5.0662)  (8.7689)
v, -.1865 DS3 .0292 DR3 L0451 R2 .9728
) (5.2368) (.7260) (1.1660)
Pij 7118 DSk -.0274 DRY  -.0443 SEE 2601 BTSN
P, t-1  (38.0490) (.7459) (1.2503) o~
mn o
]
Fs, -. 1484 0S5 (.4519) DRS  -.0251 F 1773.450
(2.7163) (7.0972) (.4533)
pist'") -.10106-02 DS6 -.0445 DR6 .3566 DH 2.3012
(5.9061) (.5487) (4.1125)
pist'®) sosse-06 DS7 .0913 DR7  -.1058
(3.3965) (1.2873) (1.5807)
pist®)  -.10336-09 DS8 -.0379 DRE  -.3084
(2.5765) (.5612) (4.7912)

* Al11 variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.
** 1440 observations.
*%* Fiscal surplus model (total relevant expenditures minus total relevant taxes in real per capita terms). The income
variables include 'personal taxes.'
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-.3306
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.0725
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-.2046
(6.1487)

.5606

(25.7115)

-.2003
(3.0919)
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Table 6.11%

Expectations Model 5%%* - Dependent Variable In (Pij/Pii)

DIST(u)

(5)

DIST

DS2

DS3

DS4

DS5

DS6

DS7

DS8

LSDV

.9652E-10
(1.7056)

-.4729e-11
(.0849)

-.0516
(1.5207)

-.9617E-02
(.2082)

-.6743E-01
(1.6035)

~.5229
(7.0857)

-.1027
(1.1520)

.0479
(.6241)

-.1002
(1.3132)
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DS9

DS10

DR2

DR3

DR4

DRS

DR6

DR7

DR8

LSDV

.1836
(2.6951)

.1042
(1.2237)

-.4289
(9.9937)

.0515
(1.3438)

.0398
(1.1323)

-.0150
(.2758)

.3756
(4.4207)

-.0905
(1.3817)

-.2928
(4.6403)

oLs

DR9

DR10
Constant
52

SEE

F

DW

LSDV

.1927
(2.6875)

4285
(2.2518)

-1.4769
(6.1018)

.9728

. 2406

1775.400

2.3028

A11 variables in natural logs except composite distance variables and provincial dummies for the LSDV procedure.
Numbers in brackets below coefficients are absolute values of t statistics.

LSDV
Yi(Z) -.2110
(1.8061)
y (2 .2942
J (2.4707)
v, .0718
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u. -.1796
J (5.0522)
Pyj .7105
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2
pist'?) .5109E-06
(3.4147)
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(2.9512)
%
*% 1440 observations.
*kk

Fiscal surplus model (total relevant expenditures divided by total relevant taxes).

'personal taxes.'

The income variables include

aLs

-.9015
(11.8771)

.7256
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does in fact serve largely as an inferior way of modelling information
flows and that it contributes no additional useful information in the
'expectations' framework.

There are a number of interesting points to notice about the
estimation results for the 'expectations' versions of the model. One thing
to note is that the absolute magnitudes of the estimated coefficients drop
substantially in comparison to those for the ‘'gravity model' versions
reported previously. Since migrants' decisions in any year, in the
'expectations' versions of the model, are affected by economic opportun-
ities in all previous years, the response to economic conditions in the
immediately preceding period is naturally lessened. Long-run elastici-
ties, which can be calculated with these models,are of course much larger
than the short-run elasticities given by the coefficient estimates.

A1l of the economic variables maintain their 'correct' signs in the
'expectations' models. The level of statistical significance of the
coefficient for the sending province income variable is in some cases lower
in the 'expectations' versions and in fact in a number of instances is
statistically insignificant. The other variables in the models generally
fare very well. Of particular interest are the fiscal variables which are
always of the expected signs and generally highly significant.

In the model versions reported in Tables 6.7, 6.8 and 6.9 the
sending-province government expenditure variable is always significant at
the 10% Tlevel or higher and in Tables 6.8 and 6.9, the variable is
significant at the 1% level in both the LSDV and GLS estimates. The tax
variables in Tables 6.7, 6.8 and 6.9 also perform very well. In Table 6.7,

consolidated 'personal taxes' appear as a deduction from the income
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variables while 'commodity taxes' are expressed as a percentage of gross
provincial expenditures. In Tables 6.8 and 6.9 total taxes ('personal'
plus 'commodity') are expressed per capita and per dollar of provincial
personal income, respectively. In both cases and with both estimating
approaches, the sending-and receiving- province variables are highly
significant.

Tables 6.10 and 6.11 report results obtained from estimating,
respectively, the fiscal surplus and fiscal ratio versions of the
‘expectations' model. For both of the estimation approaches, each of the
fiscal surplus and fiscal ratio variables are significant at the 1% level
of significance. Both of the versions perform equally well in terms of

goodness of fit as measured by R2 adjusted for degrees of freedom.

6.8 Summary and Concluding Comments

In this chapter, the estimation results obtained with the multi-
nomial Togit model using the total pooled migration data set were presented
and discussed. Two estimation procedures, appropriate in the context of
pooled cross-section, time-series data were used. The estimation results
were highly supportive of the migration model developed. Of particular
interest is the preponderance of evidence which suggests that taxes and
expenditures of provincial and municipal governments (and most especially
taxes) exert identifiable influences on Canadian interprovincial migration
flows. The effects of subcentral government activity on migration are
apparent in the estimation results for a large number of models which
express the fiscal influences in a variety of plausible ways. The evidence

quite unambiguously supports the contention that the decentralized Cana-
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dian fiscal structure affects the geographical distribution of the
Canadian population. Very real and systematic influences on migration
arise because of wide disparities in potential revenue capacities amongst
provinces and because of large revenue transfers from the federal to the
provincial governments.

In the next chapter, various specific questions associated with
Canadian migration will be addressed. In addition, certain policy issues
will be examined, using results from some of the models reported in this

chapter.
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APPENDIX TO CHAPTER SIX

Definition of Variables Used in the Regressions

DIST(I) . . . distance spline function terms (see Chapter 5),
i=1,...5.
DRj . . . dummy variable with value 1 if a migrant receiving

province is province j and value O otherwise. j=2,
3,..., 10 and represent the nine provinces from east
to west (P.E.I., N.S., ..., B.C.), excluding New-
foundland.

DSi . . . dummy variable with value 1 if a migrant sending
province is province i and value O otherwise. i=2, 3,
..., 10 and represent the nine provinces from east to
west (P.E.I., N.S., ..., B.C.), excluding Newfound-
land.

FR. . . . natural log of fiscal ratio (relevant government
! expenditures divided by total relevant taxes) in
province i (see Chapter 4).

FSi . . . natural log of fiscal surplus (relevant government
expenditures minus total relevant taxes per capita)
in province i in constant provincial dollars (see
Chapter 4).

GEi . . . natural log of per capita consolidated provincial-
local government expenditures likely to be of rele-
vance to migrants (see Chapter 4), in constant provin-
cial dollars.

POP . . . natural log of the population of the receiving prov-
J ince in thousands.
Ps s . . . probability of migrating from province i to j - ratio
J of migrants to population in i.
Py . probability of staying in province i - ratio of stay-
ers to population in i.
t(l) . . . natural log of total consolidated provincial-local

government 'commodity taxes' (see Chapter 4) in prov-
ince i, expressed as a percentage of gross provincial
expenditure for the province.
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. natural log of total consolidated provincial-local

government 'personal' plus 'commodity taxes' (see
Chapter 4) in province i, expressed as a percentage
of aggregate provincial personal income.

. . natural log of total consolidated provincial-local

government ‘'personal' plus ‘'commodity taxes' (see
Chapter 4) in province i per capita expressed in
constant provincial dollars.

. natural log of the unemployment rate (percentage of

the labour force unemployed) in province i.

. natural log of adjusted (see chapter 5) provincial

income in province i, minus consolidated provincial-
local 'personal taxes', per capita and in constant
provincial dollars.

. same as Y(I) but with consolidated provincial-local

'personal'taxes' not deducted.
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FOOTNOTES TO CHAPTER SIX

This is a well-known problem associated with estimating with pooled
data. For a discussion of this issue see Johnston (1972),
pp. 192-207 and Maddala (1977), chapter 14. It is also possible
that the slope coefficients may differ as well as the intercepts
but that issue is not considered here. The next chapter reports
estimation results for separate years and subsets of provinces and
it is possible to examine such structural differences with those
results.

The possibility that the intercepts might vary by year was tested
with the use of annual dummy variables but all of the coefficients
for the dummies were statistically insignificant. More is said
about this later.

See Balestra and Nerlove (1966), Wallace and Hussain (1969),
Henderson (1971), Maddala (1971), and Nerlove (1971a, 1971b).
Maddala and Mount (1972) have considered various ways of estimating
variance components models.

A third component which 1is year-specific and province-invariant
could also be added to the error term. This third term is omitted,
however, because as mentioned in footnote 2, the coefficients for
annual dummy variables were statistically insignificant in
preliminary LSDV estimations.

Namely:
E(Vi) = 0 E(eit) = 0
COV(Vi’ v.) = 05 for i=j
J = 0 otherwise
2 ca 5 %
cov(e; ,, €5 _) = g if i=j, t=s
1,17 7J,s = 0° otherwise
cov(vi, ejt) = 0 for all i, j, t
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The approach is suggested by Nerlove (1967). The first round involves
OLS estimation appiied to deviatéons from provincial means for all
variables. From this we obtain s~, the sum of squared residuals, and
by, the slope estimates. An estimate of the intra-province correla-
tion coefficient (©) is given by

where 63 is calculated using the by and the following equation

n — —_
02 -1 1 1@, -9 -1 b (Ki(k) - X (k)7
€ yi=l k

and where y is the dependent variable, x| s the kth independent
variable, T is the number of time periods, N is the number of
provincial flow categories (90 in this case), a single bar represents
a provincial mean, and a double bar indicates a grand mean. With
oestimated GLS can be applied in the second round by using © to form
weights to transform the variables as follows

*

- - ..A v -
Yig = W5 - ¥/ -8) + y /1 -0 +T0)
and similarly for the x variables. Alan Friedan, Virginia Polytechnic
Institute and State University, developed the computer program for
estimating this model.

Although the subscripts are omitted for convenience, all of the
economic variables in Tables 6.1 to 6.11 are lagged by approximately
one-half year, as described earliier in the chapter. Al1l variables are
defined in the appendix at the end of the chapter.

It is interesting to note that the dummy variables for Quebec (DS5 and
DR5) have coefficients which are very strongly negative (and very
highly significant) for obvious iinguistic/cultural reasons.

For calculation of average direct elasticities for all provinces over
the sixteen year period, estimated coefficients would be muitiplied by
(1- pij) where average Pij for Canada is roughly 2% in any given year.

Tests for equality of sending and receiving province coefficient
estimates were conducted for each variable in all model versions
estimated and in most cases the hypothesis of equality was rejected.
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Estimation was also conducted for models which included variables for
the rate of growth of emplcyment in sending and receiving provinces in
an attempt to capture some of the dynamic aspects of provincial labour
markets. The coefficient estimates for these variables were always
statistically insignificant. The overall explanatory power of models
with these variables was always substantially inferior to models with
provincial unemployment rates. When both sets of variables appeared
together in some model versions,the rate of employment growth
variables did not improve the overall explanatory power of the models.

Statutory provincial personal income tax rates (defined as a percent-
age of 'basic federal tax') were also tested in some model versions
but they consistently performed much worse than the other approaches
to incorporating 'personal tax' effects. Figures for Quebec provin-
cial income tax rates had to be estimated since the province levies
its own income taxes. For further discussion of the limitations
associated with using the statutory provincial income tax rates see
Chapter 4.

In view of the discussion in Chapters 2 and 4, models were also
estimated in which social welfare expenditures were specified separ-
ately from the other expenditure categories. This did not lead to any
improvement in the estimation results.

The migration data matrix is constructed such that observations are
arranged chronologically from one province to another province for
each of the sixteen years. Hence, it is only every seventeenth
observation (i.e., when the receiving province changes) that would be
inappropriate to use in calculating the Durbin-Watson and von Neumann
statistics from the residuals.

The Wald-Wolfowitz runs test is described in Draper and Smith (1966),
pp. 95-97. Typically the test is used to detect the presence of "too
few runs" (or sign changes) in the residuals so that only negative
values of the test statistic are of relevance. Because of the large
sample size in the present application, the normal approximation to
the test statistic is applicable. The null hypothesis that the
arrangement of signs 1is random (i.e., the absence of positive
autocorrelation) is strongly rejected. The probability value is less
than .005.



CHAPTER SEVEN
INTERPROVINCIAL MIGRATION:
FURTHER EMPIRICAL INVESTIGATIONS

7.1 Introduction

In Chapter 6, the empirical results obtained from estimating
different versions of the logit model using the total migration data set
were reported and discussed. By using the entire data set, it was possible
to investigate various issues associated with overall inducements to
Canadian interprovincial migration over the estimation period.

Although the use of pooled data permits us to examine the overall
causes of Canadian interprovincial migration flows, such aggregation
obscures potentially interesting information about changes in the temporal
pattern of inducements as well as any differences across provinces.
Sections 7.3 and 7.4 of this chapter will deal with aspects of each of these
issues in turn. Section 7.4 also examines some topical policy issues
centering around migration in Canada. Section 7.2 presents a closer
examination of the effect that distance has on migration, as revealed by
the spline function specification for that variable. Section 7.5 contains

concluding comments for the chapter.

7.2  The Effect of Distance on Migration Flows

In Chapter 5, the spline functional form for the distance variable

was developed. At that time, the justification for and advantages of the
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flexible functional form were also discussed. The primary advantage of the
spline specification is that it obviates the necessity of rigidly
prespecifying the nature of the functional relationship between migration
and distance. This is of particular importance in a country the size of
Canada where distance has been shown by previous research to exert a very
strong negative effect on migration flows. As pointed out in Chapter 2,
this powerful influence is difficult to rationalize and is evidence that
the distance variable is capturing very complex forces which are not easily
identified or more explicitly modelled. In addition, the continuity
restrictions of the spline function permit calculation of elasticities and
derivatives throughout the entire range of the function—a distinct
advantage over the use of discrete distance dummy variables which create
discontinuities at the jump points. Information on the precise magnitudes
of such measures and the exact nature of the relationship between distance
and migration would provide valuable insights into this important hin-
drance to efficient migration adjustment.

In Chapter 6, the estimation results reported were obtained using
the spline functional form for which both the first and second derivatives
of the piece-wise polynomial terms were restricted to be equal at the
'knots'. Models were also tested without the restriction on the second
derivatives (since continuity of the first derivatives is all that is
required for the calculation of elasticities) but the estimation results
were inferior as indicated by an F test.1

Model versions usingthe splinefunction specification for distance
also consistently performed notably better, in terms of overall explana-

tory power, than models using other more specific functional forms such as
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simple distance, the log of distance and the inverse of distance. It
should be emphasized, however, that the alternative specifications did not
substantially affect the performance of the other variables in the models
- including the levels of statistical significance of their estimated
coefficients. This is an important finding since it indicates that
existing anomalies in the empirical migration literature concerning the
poor performance of individual variables are probably not the result of
inappropriate modelling of the distance influence.

Consistently, the spline function performed very well in terms of
conventional criteria. Because of the complexity of the spline function,
however, it was not possible to derive any intuitive feel for the precise
effect of distance on migration by simply examining the estimated spline
coefficients. To establish the precise relationship, it is useful to plot
the distance-migration curve using the coefficient estimates. The
relationship between migration and distance is graphed in figure 7.1. The
coefficients used in graphing the figure are those obtained with the
gravity model version reported in Table 6.2. In graphing figure 7.1, the
nondistance variables in the model were set at their mean values.

The graph of the spline in figure 7.1 shows a quite interesting and
intuitively reasonable relationship between distance and migration. The
flexible functional form reveals that the ratio of the probability of
migrating to the probability of staying declines continuously and smoothly
with increasing distance.2

In calculating migration-distance elasticities, the dependent var-
iable is more appropriately expressed simply as the probability of

migrating from i to j rather than as the ratio of the probability of
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migrating to the probability of staying in 1.3 Table 7.1 below shows the

migration distance elasticities at different distance levels.

Table 7.1

Migration / Distance Elasticities — Various
Distance Levels

Elasticity of Pij

Distance With Respect To
In Miles Distance*
250 - .69
500 -1.02
1000 -1.07
1500 -1.04
2000 -1.40
3000 =231
4000 -4.56
4500 -7.13

*See footnote 3 for a description of the methodology used in
calculating the elasticities.

The probability of migrating is, for very low distance levels, quite
inelastic with respect to changes in distance. For distances between 500
and 2000 miles there is very close to unitary elasticity. Beyond 2000
miles, the migration-distance elasticity increases steadily with in-
creasing distance and in fact becomes highly elastic at large distances.4
Although the elasticities clearly indicate the growing relative impediment
to migration exerted by increasing distance, because of the shape of the
distance-migration curve, the elasticity measures may be somewhat mis-
leading. Migration falls off very sharply with distance up to about 1000
miles after which additional distance makes very little difference. This
is obscured by elasticity calculations since as pij —>»0, a small absolute
change becomes a very large relative change. Calculations of the first

derivative of pij with respect to distance confirms the impression
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conveyed by Figure 7.1. At the 250-mile level, for example, dpij/dDIST is
-.621E-03 while at 4500 miles it is -.390E-05 — a clear indication of the
declining absolute influence of increasing distance on migration.

While the spline function clearly shows the precise relationship
between distance and migration over the entire estimation period, an
additional question arises with respect to any changes in this rela-
tionship over time. Examination of this issue is reserved for the next

section.

7.3 The Temporal Pattern of Migration Influences

The estimation results reported in the last chapter for the total
pooled data set conceal useful information about the changing patterns of
inducements to migration over time. To examine the temporal pattern of the
causes of migration, versions of the multinomial Tlogit model were
estimated for each year separately. For individual years, only ordinary
least squares estimations were performed. OLS conserves degrees of
freedom in comparison to LSDV estimations and is appropriate when the data
are not pooled across provinces for different years.

An additional change from the preceding chapter is that the simple
log of distance is used rather than the spline function specification for
that variable. This facilitates examination of the changing influence of
distance on migration over time and also conserves degrees of freedom for
the more limited data set (90 observations per year).

Although model versions tested with the entire pooled data set and
using the log of distance did not perform as well in terms of their overall

explanatory power as those using the spline function, the simpler
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specification nevertheless always performed well. The distance coeffi-
cient was always highly significant statistically and always of the
expected negative sign. Perhaps even more important, the coefficients for
the other explanatory variables in the models and their levels of
significance were not substantially affected by the alternative specifi-
cations for the distance variable. For these reasons, use of the simple
Tog of distance should be an acceptable substitute for the spline function
here. Both 'gravity' and 'expectation' model versions were tested and both
performed very well in the estimations. The overall explanatory power of
the model was greater for the 'expectations' version, however, so only
estimation results for it are reported here. The patterns of coefficient
signs and levels of statistical significance were very similar for both
versions.

Table 7.2 on the next page reports results obtained from estimating
one version of the 'expectations' model for each of the sixteen years
separately. The variables are in natural Tlogarithmic form. The
unemployment rate, income and tax variables are entered as logarithms of
ratios. The ratio specification consistently performed better in the
estimations than specifications for which sending- and receiving-province
variables were entered separately. Reducing the number of coefficients to
be estimated also conserves degrees of freedom and facilitates examination
of changes in the pattern of influences over time.

The Tlagged dependent and distance variables both continued to
perform very well for the annual estimations. Coefficients for these
variables were always of the expected signs (positive and negative

respectively) and always very highly significant. There is evidence that



Table 7.
Inducements to Interprovincial Migration by Year - 1963-78

2

Dependent Variable 1n (pij/pii)*

vear  vizyi iy een w MY st (piiseii),
2099 -1.3905 1.2544 6379 -.3943 6439
1963 (1.9233) (4.9071)  (4.0005) (2.5825)  (4.8573)  (13.2850)
0490 -.9379 _.1885 4256 -.2539 8153
1964  (.3756)  (3.1968) (15227) (1.5604)  (2.9880) (15.1370)
0111  -1.0355 1401 3676 -.2177 .799%
1965  (.0933) (3.7078) (.4125) (1.5899)  (2.7940)  (17.6040)
-.0993  -1.4092 5279 .8076 -.3312 6937
1966 (.0856) (4.4277)  (1.4364) (3.3220)  (3.9309) (13.5870)
2437 -1.1041 6686 1667 -.2481 7705
1967 (2.7634) (4.7336)  (1.6431)  (.6602)  (3.4289)  (18.2200)
2912 -1.0476 2735 0133 -.2603 7565
1968  (3.4811)  (4.8228) (.5689)  (.0550)  (3.7247)  (18.3370)
0652 -.9472 - .2066 6633 -.2579 7745
1969  (.5185) (3.1738) (12950) (2.1962)  (2.8640)  (13.6890)
2295  -1.4682 4347 2430 2282 7869
1970 (1.7018)  (4.0403) (.8092)  (.9931)  (2.8822)  (15.4300)

Constant

-10.
(6

6930

.2785)

.2468
.6773)

.4534
.8871)

.9077
.4663)

.6054
.5014)

.1218
.0759)

.0538
.7111)

.2915
.2095)

RZ

«8933

.8869

.9062

.8952

.9098

.9144

.8756

3079

125.2020

130.0020

144.2390

128.5580

150.6010

159.4740

105.4490

147.2820
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Table 7.2 (Cont'd.)

vear  vizug villyviM o eei 51D prstiy (pij/pii), ; Constant R2  F_
2736 -1.2712 6688 .1415 -.2889 7157 8.6681
1971  (2.1093) (4.0722)  (1.1742)  (.6426)  (4.0423) (15.8730)  (2.3475) .9046  147.6590
1416 -.8587 1492 .3964 -.2392 7604 -5.5107
1972 (.8932) (2.3638) (.1810) (1.3717)  (2.7269) (14.2410)  (1.0140) .8540  87.7870
3450 -.9384 -.4200  -.0197 -.2329 .8016 -1.6807
1973  (2.6813) (2.5706) (.5718)  (.0842)  (3.2769)  (17.7890) (.3431)  .9014  136.6320
3183 -1.3156 1.7377 - .2833 -.2282 7467 -16.5170
1974 (1.7151) (2.5501)  (2.0821) (1.2350)  (2.8523) (15.1970)  (2.9223) .8689  99.3210
1361 -1.2704 - .6002 2618 -.1701 .7921 -.7971
1975 (.7510)  (2.2440) (.7002)  (1.4209)  (2.0915)  (14.5120) (.1383) .8762 105.9630
-.5934  -2.6507 1.3122 4619 _.3319 6901  -13.3080
1976 (4.3873) (6.3129)  (1.7449) (3.0272)  (4.5347) (14.1320)  (2.5970) .8926  124.2590
- 4556 -1.9407 ~1.1775 2933 _.1527 7952 3.3210
1977 (2.9924) (4.6697)  (1.7906) (1.8797)  (2.1651) (16.1260) (.7428)  .9045 141.4320
-1.0078  -2.8586 -.9332 7023 -.1312 7657 1.3872
1978 (6.3455) (7.2786)  (1.9158) (4.8372)  (2.1908) (18.5940) (.4086)  .9096  150.7580

* Numbers in brackets below coefficients are absolute values of t statistics.
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the effect of distance has declined over the estimation period. In fact,
for the 'gravity' version of this model there was a smooth and continuously
declining pattern to the absolute size of the distance coefficient.
Decline in the absolute size of the distance coefficient is indicative of
improved efficiency and fluidity in migration adjustment and, as discussed
in Chapter 2, is by and Targe consistent with findings of other researchers
for earlier time periods.5 It is of significance to find additional
evidence here which supports earlier trends detected that indicate the
impediment exerted by distance on migration is continuing to decline over
time. Improvements in transportation and communication seem to be
reducing the economic and noneconomic costs associated with relocating.

The coefficient for the population variable in 'gravity' versions of
the model also declined continuously over the estimation period. This
could be interpreted as a continual reduction in the noneconomic influ-
ences on migration or, perhaps more appropriately, as a reflection of
changes in the established patterns of migration flows away from high
population provinces such as Quebec and Ontario over the estimation
period.

The coefficient estimates for the income ratio variable are always
of the expected negative sign and always highly significant. The much
larger absolute size of the coefficients in later years is evidence of
increasing responsiveness of migration to differences in average pro-
vincial incomes. The very strong performance of the income variable again
supports the appropriateness of deducting provincial-local 'personal
taxes' when measuring expected income levels for different provinces from

the perspective of potential migrants.
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The variable for the ratio of unemployment rates demonstrates an
interesting pattern over the period. For all but one year prior to 1974,
the variable coefficient is of the expected positive sign, although it is
often statistically insignificant at the 10% level. From 1974 onwards,
however, the variable has a negative coefficient and, for the last three
years, the coefficient is very highly significant. This was the general
pattern observed for this variable for all model versions estimated. There
are two possible explanations for this. One possibility for the unexpected
signs in later years is that the unemployment rate variable is erroneously
being ascribed some of the explanatory power which is in reality due to
other factors (for example, fiscal influences). Net positive migration
gains for the Atlantic Provinces over the period represent fairly sizable
migration inflows to high unemployment rate regions. In particular, there

ﬁ»were very large flows from Quebec and especially Ontario to the Atlantic

i
i

j;Provinces over the period which may have created a- purely spurious

H
!

jérelationship between the unemployment rate variable and migration flows in
models tested for the short one-year time period.

Another possible explanation arises with realization that the
period 1974-78 was a period of steady and fairly rapid increase in the
overall national rate of unemployment, which went from 5.4% to 8.5% over
the five years. Furthermore, this increase followed a four-year period for
which the rate had declined steadily. It will be recalled from the
discussion in Chapter 2 that Vanderkamp (1971) argued that during periods
of generally high levels of national unemployment, it would be expected

that return migration would increase and new migration would decrease,for

the reasons stated at that time. If unemployment rates are highly
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correlated with national rates, the seemingly perverse effect of the
former on migration flows might be a reflection of the result Vanderkamp
hypothesized would occur during a period of generally deteriorating
overall employment conditions. In fact, the results obtained with models
which included the national unemployment rate variable using the entire
pooled data set lend some credence to this theory. The variable always had
a negative coefficient indicating that, as hypothesized by Vanderkamp,
migration responsiveness to differences in regional economic conditiqns
varies directly with overall national labour market conditions. The
variable coefficient, however, was not statistically significant and its
inclusion did not improve the overall explanatory power of the models.
Because of this it was not included in model versions reported in Chapter
6.

The coefficient estimates for the fiscal variables in Table 7.2
indicate generally less consistent influence of these factors for indi-
vidual years than was found to be the case for the total pooled data set
analyzed in Chapter 6.

The tax ratio variable performs most consistently and has the
expected positive sign for all but one year, although the coefficient is
not significantly different from zero for the majority of years. When the
tax variables were expressed separately in the model, the receiving-
province variable was always of the expected negative sign and always very
highly significant from 1967 onwards. The sending-province variable was
most often of the expected positive sign but typically statistically
insignificant. These results are qualitatively consistent with those

reported in Chapter 6 where, it will be recalled, the receiving-province



- 172 -

tax variable consistently exerted a more powerful influence on migration
than the sending-province variable.

The sending-province government expenditure variable generally
performed very poorly in the annual estimations. The coefficient sign is
more often positive than negative and typically statistically insigni-
ficant. For model versions in which both the sending- and the receiving-
province government expenditure variable appeared, the receiving-province
variable was also statistically insignificant and did not improve the
overall explanatory power of the model. For the estimation results with
the total pooled data set, it will be recalled, it was also the case that
the government expenditure variables typically performed less well than
the tax variables.

The relatively poorer performance of the fiscal and unemployment
rate variables for the annual estimations in comparison to the results for
the pooled estimations is not totally surprising. It would be expected
that for the short one-year time period, the explanatory power of the
weaker influences would be obscured by the powerful influence of the more
doquant variables, especially the lagged dependent variable. In support
of th{;,nihe fiscal variables as well as the unemployment rate variables
performed much better in estimations for individual provinces over the

entire sixteen-year period.

7.4.1 Migration Flows for the Atlantic Provinces and Alberta

In addition to migration flows for individual years, the data set
also affords the opportunity for examining flows for particular provinces.

For individual provinces, it is possible to examine both in- and out-



- 173 -

migration flows and versions of the model were estimated for each of these
flows for each province separately. The general conclusions of the
previous chapter with respect to the overall causes of Canadian inter-
provincial migration flows are supported when the focus shifts to
individual provinces. In particular, the influence exerted by the fiscal
variables is quite evident, though to varying degrees for most provinces.6

As discussed earlier in the study, much of the controversy sur-
rounding the effect of the Canadian fiscal structure on migration centres
around the impact that o0il and gas resource revenues and federal-
provincial grants (particularly equalization grants) are having on migra-
tion flows for, respectively, Alberta and the Atlantic Provinces. A closer
examination of flows for these two regions would seem warranted because of
their topical nature and because of their importance to future policy

design.

7.4.2 Out-Migration from the Atlantic Provinces

Most of the current controversy associated with migration flows for
the AtTantic Provinces centres around the possible inhibiting effect that
large federal-provincial grant payments are having on out-migration. The
grants permit much higher levels of government expenditures and lower tax
rates than would be possible in their absence.

Table 7.3 vreports OLS estimates for the ‘'expectations' model
although the 'gravity' model performed equally as well in other estima-
tions conducted.

The results confirm that fiscal considerations exert a significant

influence on out-migration from the Atlantic Provinces. The unemployment



Table 7.3

Estimation Results for Qut-Migration
from the Atlantic Provinces 1963-1978
Dependent Variable 1n (pij/pii)*

Variable**
vizgg il e ¢i(1) ¢j(1) DISTij  (pii/pii), , Constant  RZ F
2505  -1.5724  -.17738  2.0784  -.4979 -.5058 6814  -5.1293
(4.5961)  (8.7754)  (3.6578)  (11.2170) (4.8663)  (13.7860) (33.7860) (11.4130) .8446 447.37
(]
b
3
]

* There are 576 observations, nine out-migration flows for each of the four Atlantic Provinces for each of
the sixteen years.
** A1l variables are in natural logs. Numbers in brackets below coefficients are absolute values of
t statistics.
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rate and income variable appear in ratio form in Table 7.3. Both variables
are of the expected signs and highly significant statistically as are all
of the other variables in the model, most notably the fiscal variables.

It is interesting that the push effect of higher Atlantic Province
taxes is much greater than the negative effect exerted by the intensity of
taxation in the receiving province. Of additional interest is the
significant negative effect that provincial-local government expenditures
in the Atlantic Provinces have on out-migration. That government
expenditures might increase the outward mobility of residents of very poor
provinces is at Tleast a Tlogical possibi]ity.7 The evidence strongly
suggests, however, that higher levels of government goods and services
reduce mobility by enhancing the quality of life in the region.

Using the coefficient estimates of Table 7.3 and the elasticity
properties of the logit model, it is possible to make some very rough
estimates of the influences on migration resulting from the increased
government expenditures and reduced taxes made possible by federal-
provincial grants to the Atlantic Provinces. Consider, for example, the
migration impact of a 20% reduction in federal-provincial grants. Since
grant revenues represent approximately 50% of total provincial-local
budgetary revenues accruing to the Atlantic Provinces, this would imply
that the Tatter would fall by about 10%. It will be assumed that the
reduction in revenues is reflected proportionately in both increased taxes
and reduced government expenditures and that the increases in taxes are
split equally between 'personal' and ‘'commodity' taxes.8 Given these
assumptions, the model would predict the changes in out-migration from the

Atlantic Provinces reported in Table 7.4.9
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Table 7.4

Effect of a 20% Reduction in Federal-Provincial Grants
on Out-Migration from the Atlantic Provinces

Actual Average Predicted Annual Increased
Annual OQut-Migration Out-Migration Out-Migration
Receiving from the Atlantic with the Grant Due to the Grant

Province Provinces, 1976-78 Reduction Reduction
Quebec 5,096 5,891 795
Ontario 21,354 24,683 3,329
Manitoba 25135 2,468 333
Saskatchewan 1,067 1,222 165
Alberta 5,699 6,588 889
British Columbia 4,070 4,705 635
39,411 45,557 6,146

The numbers in Table 7.4 provide clear evidence that the
impact of federal grants is likely to be quite significant. The 20%
reduction in grant receipts leads to a 15.59% increase in out-migration,
apportioned across receiving provinces as shown in the last column of
the table.

The numbers in Table 7.4, representing short-run effects only,
are likely to be substantial underestimates of the actual Tlong-term
migration impact of the grant reduction. There would most likely be
secondary effects on incomes and unemployment rates as a result of
reduced economic activity in the region. Although, it is possible that
increasing marginal productivity of Tabour due to out-migration might
offset this tendency somewhat. Also, 1in the longer terﬁ, reduced
migration 1in preceding periods would lead to further reductions in
migration operating through the lagged dependent variable term. Because
of the high uncertainty about the precise nature of the longer term
adjustment, however, the long run elasticities may be quite inaccurate
and are not calculated for that reason.

The precise effect on migration of the grant reduction will
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naturally be quite sensitive to how the receiving governments respond in
cutting government expenditures and/or increasing the different types of
taxes. In fact, the large migration impact of the preceding example is
very much affected by the high degree of sensitivity of out-migration from
the Atlantic Provinces to the intensity of 'commodity' taxation and the
resulting effect this has on the cost of living. Differences in the
migration response to different fiscal variables provide concrete evidence
that provincial and local governments could significantly alter the
attractiveness of their province to residents and potential residents

simply by altering the tax-expenditure package offered.

7.4.3 In-Migration to Alberta

Because of the huge oil and natural gas revenues accruing to
Alberta, it has been able to provide the most attractive fiscal package of
all the provinces in Canada. Government expenditures are higher, and tax
rates Tower, in Alberta than in any other province. It has been argued (by
Purvis and Flatters, 1980, for example) that fiscal considerations offer
at Teast a partial explanation for the dramatic influx of migrants to
Alberta in recent years.

Table 7.5 on the next page reports estimation results for one
version of the 'expectations' model applied to in-migration data for the
province. Again the model performs very well with coefficients of all
variables having the expected signs and being in most cases very highly
significant. The magnitudes of the coefficient estimates is remarkably
similar to those for out-migration from the Atlantic Provinces. Again, it

is notable that increases in intensity of 'commodity' taxation in the
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Table 7.5

Estimation Results for In-Migration
to Alberta 1963-1978
Dependent Variable 1n (pij/pii)*

Variable**
£5(1) DISTij
-.7495 -.5184

(3.0619) (5.0185)

(pij/pii)y_; Constant

.6607
(8.3979

-3.7913
(3.0570)

§2

.8588

145.91

* There are 144 observations, since

** A11 variables are in natural logs.
t statistics.

in-migration flows per year for each of the sixteen years.

Numbers in brackets below coefficients are absolute values
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sending province serve as a much greater inducement to migration to Alberta
than do tax reductions in Alberta. Interestingly, the receiving province
government expenditure variable in other models estimated was statis-
tically insignificant and had an unexpected negative sign. Its inclusion
could not be justified on the basis of an F test. As in previous
estimations reported, the migration influence of government expenditures
\iz notably weaker than the effect of taxes but it is particularly
surprising to find that the relatively high Tevels of government expendi-
tures in Alberta apparently have little influence on migrants.

It is possible to use the estimation results to examine the
migration impact of changes in oil and gas revenues accruing to Alberta.
In fact, an increase in oil and gas revenues is not really necessary to
permit the Albertan government to reduce the intensity of taxation in the
province. The sizable Heritage Trust Fund already permits sufficient
latitude for Alberta to implement substantial reductions without addi-
tional revenues. In any event, we will examine the effect on migration of
a 10% reduction in tax revenues resulting from either an increase in
resource revenues or a reduction in the size or rate of accumulation of the
Trust Fund. It will be assumed that both 'commodity' and 'personal' taxes
are cut 10%.

Table 7.6 below shows the resulting effect on migration apportioned
across sending provinces using as the status quo average migration flows

for the three year period 1976-78.
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Table 7.6

Effect of a 10% Reduction in Taxes on
In-Migration to Alberta

Actual Average Predicted Increased
Annual Annual In-Migration

Sending In-Migration In-Migration Due to the
Province to Alberta, 1976-78 with the Tax Cut Tax Cut
Newfoundland 1,459 1,579 120
Prince Edward Island 430 465 35
Nova Scotia 2,544 2,752 208
New Brunswick 1,536 1,662 126
Quebec 5,822 6,299 477
Ontario 22,074 23,882 1,808
Manitoba 8,587 9,290 703
Saskatchewan 10,628 11,498 870
British Columbia 27,608 29,869 2,261
Total 80,688 87,296 6,608

The figures in Table 7.6 are again short-run estimates and are
calculated by following the same Togic outlined in footnote 9. The overall
increase in in-migration as a result of the 10% tax cut is 8.19% and
strongly suggests that flows to Alberta have been substantially affected
by the fiscal advantage prevailing there. It could even be that this
figure is significantly underestimated if the much lower taxes in Alberta
have a large indirect influence on migration by way of the increased
employment which they generate. Such indirect influences might also
account, at Tleast in part, for the smaller receiving province tax
coefficient. In any event, it would appear that the Alberta government has
more than adequate leeway for manipulating provincial taxes in such a way
as to have a significant impact on migration flows to the province. This

is an interesting finding with potentially important implications for the
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design of provincial fiscal strategies.

7.5 Concluding Comments

This chapter has extended the empirical investigation of the
inducements to interprovincial migration begun in the previous chapter.
In particular, focus of this chapter centred around three issues: a closer
examination of the effect of distance on migration as revealed by the
spline function specification for that variable; changes in the pattern of
influences on migration over time; and the effect of oil revenues and
equalization payments on, respectively, in-migration to Alberta and out-
migration from the Atlantic Provinces. Perhaps the most interesting
finding from a policy perspective is that resource revenues and federal-
provincial grants appear to have a significant influence on migration
flows for, respectively, Alberta and the Atlantic Provinces — primarily

because of the effect that they have on tax rates.
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FOOTNOTES TO CHAPTER SEVEN

The appropriateness of using other 'knot' points (including more than
three 'knots') was also tested, however the results proved quite
insensitive to the 'knots' chosen.

The graph of the spline function for the 'expectations' model is very
similar in shape to that of the 'gravity' model in figure 7.1.

The original equation, omitting the nondistance terms, is of the form

A Pyl
(R) In| Y| _ 2 3
. DIST + o, DIST® + o, DIST
ii
+o, (DIST - 1567)3 D* + o_ (DIST - 3134)3 0*
4 1 5 2
DI = 0 if < DIST 1567
= 1 if > DIST 1567
D; = 0 if < DIST 3134
= 1 if > DIST 3134.

By differentiating (A) with respect to DIST and multiplying the entire
result by DIST, we get an expression for the elasticity of p.. / p..
with respect to DIST. LU

d 1n (Pi;/Pii)

(B) _ OIS « DIST
(Pij/pii)’DIST
= 2 2 %
lo) + 20, DIST + 30, DIST® + 3a, (DIST - 1567)° D}
+ 30, (DIST - 3134)° D3] & DIST

Using the relationship expressed in equation 4.27 in Chapter 4, we can
get the elasticity of simply pij with respect to DIST. That is

(C) € = > )

The overall national migration probability is used for pij'
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The short-run elasticities in the case of the adaptive expectations
model of Table 6.7 are

Distance in miles 250 500 1000 2000 3000 4000
Elasticity -.20 -.29 -.29 -.29 -1.75 -6.48

See the discussion of earlier research by Courchene (1970) and
Vanderkamp (1971) in Chapter 2.

Estimation results for individual provinces are available from the
author upon request.

Education and health expenditures account for a very large portion of
provincial expenditures. To the extent that such expenditures
increase the human capital of the population, they raise the expected
gains from migration and could increase the propensity to migrate.

Since both conditional and unconditional grants are distributed to
qualifying provinces according to formulae, a fall in grant payments
to the Atlantic Provinces would most likely result in a decrease in
grants for at least some other provinces. This complication would
introduce a further distortion to migration flows which is ignored
here. It is possible to imagine, for example, a change in the
equalization formula which would primarily affect revenues going to
the Atlantic Provinces.

The figures in Table 7.4 are determined as fo]]ows the relevant
coefficient estimates are adjusted by (1 - P, ) (see equat1on 3.27);
they are then multiplied by the percentage %hanges in the fiscal
variables concerned, and the results are summed to get the total
change in p... The pred1cted changes in P; i are then translated into
absolute nuh%ers



CHAPTER EIGHT
CONCLUDING COMMENTS AND SUGGESTIONS
FOR FUTURE RESEARCH

8.1 Introduction

The purpose of this concluding chapter is threefold: to briefly
summarize the methodology and findings of the study; to relate, to the
extent possible, the findings of the study to those of several recent
related inquiries; and to attempt to ferret out possible fruitful venues
for future research which arise as logical extensions or offshoots to the
present study. The remaining three sections of the chapter address each of

these issues in turn.

8.2 Overview of the Study

The preceding chapters have been concerned with examination of the
possible effects of subcentral fiscal influences on interprovincial
migration in Canada. Because fiscal considerations represent only a
subset of possible influences which may affect the locational decisions of
individuals, the fiscal variables have been incorporated in a more general
stochastic utility model of migration choice with strong human capi-
tal/gravity model overtones. The multinomial logit model was selected
because of its inherent conceptual advantages over more conventional
migration models and because of its ease of estimation using aggregate

data.
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The migration data set used in the study provided detailed informa-
tion on annual aggregate migration flows among provinces for a relatively
long sixteen-year time period. The data set had been relatively unexplored
in econometric investigations prior to commencement of this study.

Consolidated provincial-local data were used in constructing the
provincial fiscal variables in order to give as accurate as possible a
picture of overall fiscal realities prevailing in each province. Other
variables appearing in the models were constructed from sources detailed
at various points in the study.

The estimation results (based both on least squares with dummy
variables and generalized least squares) provide an abundance of evidence
supporting the importance of economic considerations in determining
Canadian interprovincial migration flows. This finding is hardly novel
and in fact is consistent with the findings of a fairly large body of
previous research. |

Of greater interest, however, is evidence in the estimations and
simulation results which would seem to clearly indicate that the decen-
tralized federal nature of the Canadian public sector has exerted distinct
influences on the pattern of migration flows. The evidence lends credence
to research by Tiebout (1956) and subsequent theorists who have high-
lighted the potentially complex factors which may affect migration flows
in federal states because of decentralized taxation and provision of
government goods and services. The nature of the fiscal influences in
Canada is further complicated by the existence of federal-provincial grant
transfers to revenue deficient provinces and large natural resource

revenues in Western Provinces.
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While evidence of the effects of government expenditure influences
is somewhat inconclusive, the effects of provincial-local taxes are
unambiguous and consistent with a priori expectations. The influence of
the intensity of taxation in destination provinces in determining loca-
tional choice is particularly powerful throughout the pooled and individ-
ual province estimations. Two separate channels of influence for taxes
were identified — cost of living effects and income effects. The present
study is the only one I am aware of which examines the effect of 'commodity
taxes' on regional costs of living or which attempts to correct regional
price deflators for such effects.

Separate estimations and simulations for Alberta and the Atlantic
Provinces indicate that fiscal considerations appear to be having a
significant impact on in-migration to the former and out-migration from
the latter. This could account for some of the recent anomalies in
observed migration patterns.

Overall, the evidence suggests that subcentral fiscal influences
are having a distinct influence on the pattern of Canadian migration flows.
The estimation results in support of this should serve as useful input into
many of the controversies and policy issues associated with interpro-

vincial fiscal disparity and fiscal integration in Canada.

8.3 Other Recent Research on Fiscal Structure and Migration in Canada

Recently, three empirical studies undertaken independently of this
thesis have Tooked at various aspects of fiscal influences on Canadian
migration. The purpose of this section is to review this aspect of these
studies in the 1ight of the empirical results presented here.

Foot and Milne (1981) use Seemingly Unrelated Regression Techniques
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to estimate a set of equations for net migration to each province in
Canada. The migration data set they use (the same set used in this study)
is compiled by Statistics Canada from Family Allowance data. The
explanatory variables in their model include industrial composite average
real weekly wages and salaries, unemployment rates, and government policy
variables. Variables for both the reference province and a composite for
all other provinces were included in each equation. The government policy
variable included the sum of most federal and provincial government
transfer payments to persons and industries, and provincial government
expenditures on final goods and services. Because the variable includes
federal transfers, of course, it does not isolate the impact of provincial
expenditure activity alone. The effects of taxes are also excluded,
although the appropriateness of expanding the investigation to include the
effects of taxes is noted in a footnote. The expenditure variables are
constructed from provincial economic accounts data and ignore expenditures
by Tocal governments. Because Foot and Milne examined the causes of net,
rather than gross, migration, comparability of their empirical estimates
with those of this study is further reduced.

Estimation results are presented in the Foot and Milne paper for
both unconstrained model versions and versions for which the within-
province variable coefficients are constrained to equality with the "all-
other-provinces" variable coefficients. Although estimation results vary
by province, there is evidence that the government expenditures variable
is of some relevance in determining migration patterns in Canada. The
within-province variable is of particular significance to net migration

for the Atlantic Provinces. The variable has the expected positive sign
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and is generally significant. The ‘'all-other-provinces' variable is
found to have no significant influence on Maritime migration, however.
Nor is there much evidence that the government policy variable exerts a
substantial influence on net migration to Ontario or the Western
Provinces.

The relatively poor performance of the government policy
variable in the Foot and Milne study is consistent with the performance
of the subcentral government expenditure variables in this study. It is
notable that in the present study, the level of government expenditures
in the Atlantic Provinces was found to have a significant effect on both
in- and out-migration for those provinces but no significant effect on
flows to and from Alberta. It is unfortunate that Foot and Milne did
not examine tax effects on migration which were found in the present
study to be a much more powerful and consistent influence than
government expenditures.

Dean (1982), on the other hand, incorporated provincial tax
variables (but not government expenditure variables) in a‘mode1 of gross
interprovincial migration for the years 1972-1979. The migration data
set used was the same one analysed here (although Dean's time period is
much shorter) and by Foot and Milne. The non-tax explanatory variables
included in the study were vreal personal incomes per capita,
unemployment rates, receiving province population, distance, and rate of
growth in employment in the receiving province.

Two tax variables were used for both the sending and receiving
provinces — provincial personal dincome tax rates (i.e. provincial
personal income taxes as a percentage of Basic Federal Tax), and direct
taxes payable in a province as a percentage of each province's personal

income. Use of the later variable serves as partial compensation
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for limitations of the personal income tax rate variable noted in Chapter
5 of this study. The influence of nonpersonal (or indirect) taxes is
ignored in Dean's study.

Although the data are pooled across provinces for the entire time
period, only ordinary least squares estimations are performed by Dean. The
income, population, distance, rate of employment growth, and receiving-
province tax variables are all of the expected signs and highly significant
statistically. The unemployment rate variables are statistically signi-
ficant but have counterintuitive signs — this last finding is totally
consistent with the annual estimations reported in Chapter 7 of this study
where the unemployment ratio variable was found to have an unexpected
negative sign from 1975 onwards. Possible reasons for this were given in
Chapter 7 and could quite possibly explain Dean's findings since his
estimation period only covers the years 1972-1979.

Both the direct tax burden and the personal tax rate variables for
the sending province have perverse negative coefficients in Dean's
estimations and the latter is statistically insignificant. The author
says that in disaggregated estimations for outmigration conducted for each
province separately (not reported in the paper), the sending province tax
variables had the expected positive signs for all provinces except Quebec
and Ontario. Dean attributes the poor performance of the sending province
tax variables in the pooled estimations to the dominating influence of
Quebec and Ontario. It is also of relevance to point out that, as in the
present study, Dean found the coefficients for the tax variables to be
substantially greater for the receiving province than for the sending

province. This supports the contention of this study that tax considera-
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tions affect the migration decision asymetrically in that the destination
effect is more powerful than the origin effect.

Dean used his estimation results to predict the migration impact of
a one point reduction in provincial personal income taxes rates in,
respectively, Alberta and British Columbia on migration to these provinces
from other selected provinces. Dean's calculations show that, in the case
of Alberta, in-migration would fall by a low of 2.56% from Quebec to a high
of 5.94% from Newfoundiand. The extremes for reductions of in-migration to
British Columbia are 2.90% from Quebec to 14.46% from Newfoundland.

Overall, Dean's research is highly supportive of the position that
tax considerations significantly affect interprovincial migration flows in
Canada.

The most recent investigation of relevance to the present study is
that by Winer and Gauthier (1982), recently released by the Economic
Council of Canada. It is also, however, the study, of the three reviewed
here, which is least related to the present one because the authors do not
look directly at the effects of either subcentral taxes or government
expenditures on migration. A number of related issues examined by the
authors do, however, shed some 1light on this issue.

Winer and Gauthier examine inducements to migration using two
separate migration data sets. The first set of estimations reported are
essentially a reestimation of some of Courchene's (1970) equations using
an extended Family Allowance migration data set — 1951-1978 versus
1952-1967 for Courchene. Their estimation results offer partial con-
firmation of Courchene's earlier findings. They indicate that gross

provincial out-migration is negatively affected by Federal transfers to
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individuals (excluding unemployment insurance transfers), per capita (or
per labour force member) unconditional grants to provinces, and, at least
for the Atlantic Provinces, unemployment insurance payments.

In their second set of estimations, Winer and Gauthier estimate
versions of a multinomial logit model using a migration data set derived
from a 10% (a1l social insurance numbers ending in 5) longitudinal tax file
supplied by Statistics Canada from federal personal income tax returns
filed between 1967 and 1977. Individuals in this subset were then
categorized by broad income classes for the estimations.

Estimation results reported include those for both in- and out-
migration for the Atlantic Provinces, Alberta and British Columbia
together, Ontario, Saskatchewan, Manitoba, and Quebec. A variety of model
forms are estimated, resulting in a large quantity of statistical output.

In addition to income and employment variables, various fiscal
measures appear in different model versions, including: the differences
between receiving and sending provinces in per capita federal government
purchases, excluding wage and defence spending; measures of the generosity
(availability) of unemployment insurance benefits in sending and receiving
provinces; federal transfers to individuals, less unemployment insurance
payments in the sending province; difference between receiving and sending
provinces in per capita unconditional grants from the federal to the
provincial governments; difference between receiving and sending provinces
in per capita natural resource revenues; ratio of receiving to sending-
province regional price indexes; and ratio of receiving to sending-
province housing price indexes. A1l nominal dollar values are deflated by

the national consumer price index where appropriate.
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Because of the large gquantity of estimation results reported by Winer and
Gauthier, it is possible to give only a brief overview of the main findings
here. In general, their estimation results offer some support to their
hypothesis that the fiscal influences considered by them significantly
influenced migration decisions over the period.

The poor and middle income classes were affected to a greater extent
than the rich, and fiscal considerations exerted a more consistent
influence on flows out of Atlantic Canada and into Alberta and British
Columbia than on other flows. Coefficient signs for unemployment
generosity indices for both the origin and destination provinces were not
very consistent and were often statistically insignificant. The variables
did, however, perform better for low income earners and for out-migration
from the Atlantic Provinces. Their results suggest unconditional grants
significantly retard out-migration of low income groups from the rest of
Canada to Alberta and British Columbia although there is relatively little
evidence that such transfers have significantly affected out-migration
from the Atlantic Provinces, a surprising finding.

There is also strong indication that natural resource revenues have
played a significant role in determining recent migration flows, particu-
larly in inducing out-migration from the Atlantic Provinces and in
attracting in-migration to Alberta and British Columbia. The very poor and
the rich, however, are not significantly affected by resource revenues.

Transfers to persons, other than unemployment insurance payments,
retard out-migration of high income earners from the Atlantic Provinces
(an unexpected finding given that such transfers do not constitute a major

source of income for this group) and attract both high and Tow income
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earners to Alberta and British Columbia.

The federal government expenditure variable performed the least
well of all the variables although there is evidence that it affected
migration within the Atlantic Provinces and to Manitoba and Saskatchewan.

In Chapter 5, Winer and Gauthier report results of simple simula-
tions intended to provide rough estimates of the migration impact of
changes in some of their fiscal variables. Included in the simulations are
the effects of changes in equalization payments and Western natural
resource revenues on out-migration from the Atlantic Provinces and in-
migration to Alberta and British Columbia. On the basis of their findings,
especially those for low income earners, Winer and Gauthier conclude (page
70) that the evidence supports the general conclusion that ". . . fiscal
structure does influence interprovincial migration decisions."

Although, as stated earlier, Winer and Gauthier do not look directly
at the effects of subcentral taxes and government expenditures on
migration (the focus of this study) their research makes a valuable
contribution to the accumulating evidence on the general responsiveness of

migration flows to various kinds of government policies.

8.3 Suggestions for Future Research

The diverse body of Tliterature surveyed in this study gives an
indication of the wide ranging implications of migration as an economic
phenomenon in Canada. In fact, the topic is so vast and the potential for
future research so varied that it is possible to give only a very cursory
overview here of a few of the many possibilities for subsequent investi-

gation.

Obviously, more detailed study of the influence of subcentral fiscal
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influences on migration using micro migration data is one possibility.
Although interesting questions concerning aggregate flows have undoubtedly
not been exhausted, additional studies are 1likely to yield rapidly
diminishing returns. The decision to migrate is an individual or family
decision. While overall inducements to migration can be extracted from
data on aggregate flows, detailed information can be acquired only by
analysis at a disaggregate level which more closely approximates the level
at which the decision is actually made. Several recent Canadian studies
referred to earlier have been micro-oriented and extensions of these by
incorporating subcentral fiscal influences (including more detailed anal-
ysis of the differential effects of different types of government
expenditures and taxes) would be a useful contribution.

Examination of the efficiency implications of migration induced or
retarded by government expenditure, transfer and tax policies is another
possibility for future research. While the research in this and other
related studies accord with expectations and by and large confirm the
rational nature of migration decisions, they provide relatively little
insight into the implications from the perspective of efficiency of
resource allocation. It is one thing to argue that fiscal considerations
affect migration flows and quite another to argue that the end result is
either desirable or wundesirable in terms of the resulting spatial
distribution of the Tlabour force. Much of the debate about various
government policies — for example the equalization system — centre
around their resource allocation effects. It is interesting to note in
passing that both supporters and opponents of the current equalization

system most often support their positions by resort to resource allocation
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arguments. The importance of identifying individuals (in terms of labour
force characteristics) induced to stay or move because of fiscal consider-
ation again emphasizes the necessity of using migration micro-data.

In addition to being influenced by economic and fiscal conditions,
migration may also affect the magnitudes of these variables in different
regions, a fact which deserves closer attention by researchers. In- and
out-migration can affect average income levels, rates of unemployment,
rates of taxation and level and composition of government expenditures. In
this regard, the whole relationship between regional housing prices (or
more general indices of regional living costs) and migration warrants
detailed study. This and other studies have incorporated the effects of
regional cost of 1iving differences on migration but the effects of
migration on property values is virtually unexplored. This is in spite of
the fact that it is generally accepted that at least part of a region's
economic or fiscal advantage should be dissipated over time through
capitalization in real property values.

Another area of inquiry that arises as a logical extension of the
present study concerns examinaton of the cross-elasticities of migration
response of flows between pairs of regions to changes in economic
circumstances in third regions. A conceptual limitation of the logit
model, as pointed out in Chapter 4, is that it implies that migration to a
region, in response to improved economic circumstances (for example), will
lead to equi-proportionate reductions in all other migration and staying
probabilities. While preferable to the zero cross-elasticity implication
of traditional models, this rigidity imposes a priori restrictions on the

nature of migration response which could bias estimation results and
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policy simulations. The dogit model referred to in Chapter 4 provides the
theoretical flexibility necessary for testing the cross-elasticity param-
eters but the model has not been used in migration modelling. Estimation
of the dogit parameters would provide very useful information on the nature
of migration adjustment.

A final general point worthmentioning is that closer integration of
theory and empirical work would also result in an improvement in migration
modelling. Relatively little theoretical modelling of the subtleties
determining the locational choices of individuals exists within the
mainstream of migration literature which is predominantly empirically
oriented. Migration researchers have tended to borrow testable hypotheses
from other applied fields in economics which do deal, on a theoretical
level, with various aspects of population or labour force allocation.
Although this is inevitable to some extent, greater attention to the formal
theoretical foundations underlying econometric models could only lead to
an improvement in the preciseness of the hypothesis tested.

While the preceding suggestions only scratch the surface of the
possibilities for future research in the area of migration, they are
indicative of the relatively broad areas which still remain unexplored or

at least underexplored.
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