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a interregional flows of- goods, people or funds and'generally predict a .

convergence of regional wage rates, ab least up to some constant difi\r

u[

atterns of . long—run regional wage and per capita income inequality in

'TCanada with the predictions of most economic theories of regional adjust-

Vument, These theories involve adjustments through one or’ a combination of

- Q

5

ential—representingrmobility costs.ﬁ Given that the per cap ta|income \\ﬁ '

SR .

‘inequality across Canadian regions is largely due to regional wage

inequality, this predicted wage convergence should mean some convergence

of per capita incomes.v An analysis of Canadian regional ineq Vlity

Re .:'«, ' 1

.pindicates however that not only is the-degree of regional inc me '

inequality severe in comparison to that observed in other industrialized '

i

- countries, but also there appears to be little long-run change in the V7T_1&.Q

)

:’level of inequslity over the considerable period of time for which data Q.

Aregional disparities. This evidence, along with an analysis of long-run

oo,

.exist. This general lack of change is observed over a pet&od in which

}‘vv

there were iarge variations across regions in rates of development and

' growth and increasing efforts by the federal government to reduce ;’,; :{‘

S e L

‘ftrends in regional inequalities in wages and employment bases,suggests
baathat Canadian regional inequality can be plausibly interpreted as a 1ong-:f

'firun/equilibrium level of inequality.- *hj L j ‘1i. v,d; :_‘izﬁ‘:,

A dynamicumodel of‘regional wage adjustment incorporating both

g,interregional factor and commodity movements is p esented and a numerica1y=;[;

"::L ‘

',“iv';i




’”‘or from the regionsi

5

‘analysis to determine its properties is undértaken. It is ghown that

.'the model produces a sgeady—state equilibrium level of. regional wage

inequality and that this equilibrium level generallf’exceeds that -

predicted by static models of adjustment. It is also shown that under

J)

certain conditions, shocks corresponding to variatons in’ regional growthi‘

- rates and government equalization policies have little effect on. the P

‘equilibrium level of wage inequality produced by the model The model

is applied to the special cases of Alberta and Nova Scotia and ir is

’found that it is confirmed to a high degree by the data. Hence, it is

.suggested that at least for these two regions, tﬁf lack of significant oo

1ong-run change in wage inequality can be explained by the Bame inter—

_ actions and adjustments as embodied in the model Finally, on the

s

basis of the results of a numerical analysis of the model and various SO
:tests of hypotheses it is concluded that the long*run differences in

:'.wage levels between these two reéions are primarily due to differences-“f":

¢

o in’ average levels of productivity and differences in labor mobility to o

-

.




I wish to’acknowledge the?invaluable guidahce and assistance

provided by my supervisor Dr. g ‘H. Norrie.

and detailed comments.bffered by him throughout the various sta&es of

)s

.

',this thesis are greatly appreciated I also thank Dr._S D. Lewis and

Dn} Alan G. Green fOr carefully repding the manuscript and making many

~ 3

_valuable suggestions for its improvement.f- '_' e S ' Hé

i

Special thanks are also due to Linda Anhorn and Marge.merich

”:for typing the thesis, and to the Canad2§Council and Izaak Walton Killam'

‘ Memorial Fundwfor financial assistance."’_»,;db : }49 “f,

‘gi;'fﬁi ‘ Finally,'I am greatly indebted to my wife Donna for her

The generous encouragement‘

o

4 -




.
-~

. . ; . . TABLE OF CONTENTS L : ]i o

L=l

. | }AGEn

| ABSTRACT . . ... I A C CLl ] Ce e v
fu"Ammmmmmmnmsi.} .,ii.,.... Ce e S e

TABLE O] OF CONTENTS . . . . . i e e T vii

©LIST OF TABLES . . . . . . +'u e\ . . e C _

;”‘_LIST OF FIGURES e .:.i.,t . . ;4. ;,. ,‘;-, Con e it

- ;CHAPTER I: INTRODUCTION .V. ,i,’.>;l.v, . ,:,*;.{’..,’. . |
‘ 1 1 ThL Nature of Canadian Regional ‘Income Inequality . e .-,‘1 1

1 2 The Problem . . . ;j.t.i.‘; e Fa G &

1 3 An Overview | R .I. fV;‘}.. e ;’:v..tv.*; .ill;i.”.". 12

xp;rcuAPTER II:- AN ANALYSIS OF LONG—RUN TRENDS N CANADIAN 'REGIONAL .
: ' N : L INEQUALITY ' . " _' " . . "» .. . . e . O‘ . s - L] s e . K 15 ., '

A 2 l Introduction c. T T T P £

3 2 2 Methodology.. : ;.. R ;q.‘. .';.. e s e 16
"i” ”~“2 2 l Measuring Regional Inequality ;qf._;',r;}.b. «oos 16
’ .,;v\“ _ ;

2 2 2 Indexes of Regional Inequality . .’,': c . } « o I}Zi;'”

o

Z.QQIf_Regional Delineation ; .“._f i-; .. ._;_.vif.”éfuu 25

2 3 Long—Run Trends in Regional Income Inequality‘;_ﬁ“L[t;,_.'_‘[31

Mmmary of Existing Research on Trends'in o : -'[é:{
\‘ana' an’Regional Inequality Lae e ,‘. ‘o R B

\of the Trend of Regional Inequality ; . L
dn_PerﬁCapita“Income, 1926-1971 .'.<._,‘. b se 38700

-

;Modified\Analysis of the Trend of Regional
‘Ihequali 4; jCapita Income, 1926-1971 ‘

f?j-';jizsvf

Y



‘viii B

@
,2 3.5 An Analysis of the Trend of Regional Inequality
. ' / ,1n Earned Inc.ue V¢ Capita for the Period -
' 1949—1971 e e e e e e e 51
. ‘ ) . L - :
A~v214 Trends of Fact-.z 2o+ ‘acu | with Pegionalllncome
' Inequaé%&ty.. : : ..n.'........-,. 55 .
2.4.1 Existir cwieacch om 1 ors Associated %rith- o
! -Cena . legiznal Incc.:s Taeguality .. .‘._;". 55
T 2.4.2 Ar Anaiys. - of the T~ .a of Regional Inequality c
' - in Employme -t Bases, .949-1971 ., . ... . . . . 60
2.4.3; AnvAnalysiA e »d of Regional Inequality
: ) - in E’;rning‘:' ‘I:'V':‘:'EV !'Ir ;_'r, .i.(/c 1971 L I R B n. . 63
2 5 Summary and COHCIHQionS e - "T ¢ e e ae et 66
CHAPTER: ITI: THEORETICAL ASPE(,I‘u Ob REGTONAL WACE ADJUS‘I‘MENT S
B . N ¥ a . .- Lo
3.1 Theories of Economic-Adjustment . e .,.';','.J, B At
'3.2 Theories of Adjustment which Stress Commodity , ooy
MOV&D‘ents : « e e e "\ IR TR S S Y v e e e e e ':. . e 71
3.2.1 Trade T"h'eory T TS P 7
: . . -. R ‘ .
2 3.2 2 Income Theory T TR .;, .d.g. . .15
: f3 2 3 Demand Dominated Growth Theory C R AR
B 3;3 'Theories of Adjustment which Stress Factor Movements et '79; 3
- 3.3.1;=The Basic Theory of Migration .. ;i;.;”;-}v;ix‘. . ,79T"
E 3.3.2, EXpected Earnings Differential Migration :F.M\‘”lwf A
o _rFunctions ‘1' I .T._. SR -
I —*3—3"'3 Interregional Migration_andeage Adjustment . e 86 .
l:?- S 3 3. 4 Supply Dominated Growth Theory Iy ’DI i e s - f901'
S * L
3.4 Theories of Adjustmeht which Stress both C/mmodity ' S S
) and Factor Movements e e e , o e e e W " . - 95
3 4., 1 The Borts and Stein Models of . Regional O
' Adjustment T .,.',«._, . . 95. -
» o : B et
3 4 2 Disequilibrium Theories of Regional Adjustment L 96f g

.yréxg;gfyiv..



J‘ ' 3 5. Conclusions . .« - .-.f; e e e ; PR 100
- HAPTER Ivs A MODEL OF REGIONAL 'WAGE ADJUSTMEyE” R K
}1 4.1 Introduction . ,:. P .J,.e .. . .f. JL 'nf';?* .v...- 103.'
o ::' 4.2 The General Nature of the Model iOh

.~‘4;3 ‘The Model R S e', el ;5.75.{ S 107

4.3.1. Production Technology e e °""f.'_i’;:‘,i . 107

»
.
.
.
.
[
.
.

- 4.3.2° Labor Markets R 5 b R
4.3.3 Capital . . R
4.3.4 Factof Prices"..; ;_; .n;“.f. e e Lo . 121
4 4 Basic Characteristics of the Model .4.3;5.,;1. ;‘;:.';‘; ‘ 122 N
4 4.1 Basic Crowth Characteristics of a Modified R
Version of the Model . . . . - e e e e e e 125
4.5 Numerical Analysis of the Model RPN PP &
R "f"4e5.11 The General\Nature of the Experiments ..t;7, R %}2
4.5.2:.Experiment Set I (Static Case) ‘; e‘, e ilee e 138 ».'
L4503 Experiment et 1 (Dynqmic case) R B
o 4.5;4 Experiment Set III (Dynamic Case) v ee e ”154

2

“ ? 4.‘5_.‘5 ExPeriment Set IV (Dynamic Case) -‘ S .18

4 6 Smmnary '.f'._..j_. .);_.f R soe 163

’—*-—cmm-—«—m—&m%uommma.uonm OLREGIONAL WAGE BT RRTE
: % ADJUSTMENT: THE CASES OF ALBERTA AND 'NOVA SCOTIA . . 166

‘:g5;1n‘1ntroduction ,'.’;'; e e ; . .-Q_;.;”..(';f._ﬂf;v. :.166_:“‘

al Wage Inequality: =~~~ 7
IR LI

169"'3

13e‘5.2' Explaining the Constancy
ER ',Hypothesis I PR

S;Z.i‘ Validation‘cf’ty'-
f’jS 2 2 The Data ;'f ."5.,3vﬂ 3
>-5 2. 3 Estimating the‘Model h';;;-,'ec.].,; .13,4ﬁ-'-  17? ,fg.

' -h‘ixi-“ _ e ‘i. e ;t';mgmeeﬁ L

N
N ~



, 5.3,

5.3.5.

544 General Conclusions ;_ﬂ~,'

@ CHAPTER'VI°

6 1 Summary and Conclusions .'a‘

1

5.2.4 Estimated quatidns .

Factors in Wage Inequality:-.

X . . . . R . ’ .
Explaining the Level Of‘WhgetInequality

.

vDifferencezbin Natural Rates.of Increasep .

Diffetentestin Produetion Conditions

-Differences in Migration Conditions .N.‘.“

3

'

\

SUMMARY CONCLUSIONS AND. POLICY IMPLICATIONS .

A S

6.2 Policy Implications ,', .f,

‘BIBLIOGRAPHY
| APPENDIX I:

apPEOIX 11

'APPENDIX IIL:

INDEXES OF CANADIAN REGIONAL INEQUALITY

TRy -‘._. e s & & e s
4 - N

6 3 Directions for Further Research

THE METHODOLOGY FOR ESTIMATING'REGIONAL '
|CAPITAL STOCKS . . . .

L)

e
IR,

"Differences in Saving or Capital Formation‘q
Qpnditions ‘ﬂ"f . s

ESTIMATES OF ‘ANNUAL MIGRATION FOR ALBERTA AND
RN

'NOVA SCOTIA,. 1950-1971 .
l 7;3;,/

\,: ~. -t

: \»“" ‘i

\

179

187

187.

190 -

D194

197

1;01
. 2Pk

. 206

213 .

. 236

188

. 211

T3

225

.(;244E?;s]

Y



) _l" v o . .
* LIST OF TABLES—
- Table © B . v'i 3 Descriptioni'
_;,.»" L S ’ ‘
S T DO Unweighted Indexes of: Regional Inequality for .
' Selected Countries R T T S
“ . A‘IJ' i . - .
1.2.1 Percentage Changes in Provincial Popula ions for
SURTRE Decennial Census Years,‘l901—l97l . R T R
RO B N
'1.2.2° Equalization Payments to. the Provinces. for. Fiscal P

L

,-7 2.3,1 : OLS Regressions of Indexes of Dispersion,‘Auw;and V&ﬁ, ’

fn Time (T), 192&%1971 .o ,;u SRR .;.”; :,. . :';f‘b

o
¢

2;3.2: Results of Regressions of\Relative Personal Per Capita .

Income (yily) on Time (T) for Nine Provinces, 1926—71 e

2.1?2}3;3A OLS Regressicns of" Indexes of Dispersion,'A" and v .,'

2.3}4. OLS Regressions of Indexes of Dispersion, A and V

s uw - [N

Con Time CT),-1949-71 P ST IVCIN DO L SEINR S

T e B A R T S R iy
_2#5;5 Results of Regressions of Relative Personal Per Capita '

gionelﬁDisﬁersiOn5of“ .

nd V , on Time (T),‘.,

’ ?‘2.3 6 OLS Regression of Indexes :
# + 2 .. Earned Income Per Capita, A,
1949-71 ... L

s

. Years Ending 31, March 19581971 . i . s e . .fk

R'ZQZQI' Subregional Income Dispersion o i e

" ‘on Time (T) 1926-28, 1938—41 and 1946—71 . .“._,.; c

.;ncome (yi/y) on Time (T)‘gor Ten Proviuces, 19U9—71 ?"°fﬁg K

. o.-»:. a’ s -8 .'n » s e e e 8

31

40

2 3 7 'Results of Regressions of - Relative?Earned Iz come Per .

SR o e Capita (y /y } on Time (T) for TeﬁﬂProvinc s, 1}49—71 i'.

) 5?5;1{ 'Initial C°nditi°n8 snd ASBigned ?arameter Values for fhe

4 5 3 _-Conditions for Experiment Set II - ,;;,:j;i;]{ f.;gﬁ

",4.5,45 Conditions for Experiment Set III .,,-,fgg. ;;Q 5 . a:af;iﬂ

E f’National Economy A ?.”‘f"; B I T i SN O 'ﬂf”{jljgi

‘. 4 5 2 Conditions for Experiment Set I .f,ﬂ. ;g.'if.jg7;jﬁ-; ag,§2;139;

54

146

RTINS

160



 4.6.1 Effects of Changes in the Values in Key Parameters‘”‘ L T R
- . on the E@uilibrium Regional Wage Differential c et speee 1640

’5.2.1>- OLS Estimates of tpe Model of . Regional Whge: 1ﬁ“. S
) ' Adjustment -‘ . A- = - . .u . . - » . v',‘u. L . .o ;o, ¢ e . e . . .@‘ ) 180

53,1 Natural Rates of Increase in Nova Sﬁotia and Alberta, 8 _;A',x--f)-
N 1950’-1971 . ;i . e 7- ‘. .o\ .o « e \'i o 0’ » . v 'jf L .‘1 .' 189 ‘ {\\n\."

~.
5
’ u
LR
~
B
Y
) oo
.-
1
%
;
P -
N ‘ :
A
.
<
Sy
L
Le
“
‘s




. ;Pigure_

2,4.1

L, 2,42

4.5.1

©4.5.3

. 4.5.4

jRelative Regional Wage Time Paths r Experiment

o

@ . . LIST OF FIGURES

Description

Employment Base by Region and Coefficient of Variation -

. of Rbgional 'Employment Bases, 1949L197l e e e s e
‘Regiénal Earned Income Per Worker $8 a Percentage of the.
‘National Average and Coefficient of Variation of Earned-
‘Income Per Worker, 1949—1971 e e e e

‘ Relative Regional Wage Time Paths or Experiment Set I

v

Set IT «o v v v vt v v e e

Relative Regional Wage.Time Paths - or Experiment

‘Set 'TIT '« v v & v v o . S

“Relative Regional Wage Time Paths for Ekpériment>7
Set IV e e 4 .. n_ X e o e s s e e e S te e s

o ! &
L)
)
5] {
e
o -
’ Lorte
5% L
oy e
. T i
L \A ‘/..".
. B
A xiii s
“ G-"Jr;

Page

61

64
141

'145~,

157.

161



a significant part of Canada '8 history

”v_been analyzed ‘and summarized in Jéffrey &

' Patterns," Economic Development. and Cultural Chan o
 (July, 1965), pp. 3-45. ‘Two very fthorough studies of regionai‘inequal-
ity in the United States are: Rifhard A. Easterli

" A. Hannn, State Income Diffe
University Press, 1959). _///*‘;"

CHAPTER T
\ o . INTRODUCTION

. ‘\ . . . * >~I“-{‘v &

1. l THE NATURE OF CANADIAN REGIONAL INCOME INEQUALITY

In many countries a common . circumstance is the existence of

~ . A

\
sharp disparities in the fortunes of regions within the country.l This

-

phenomena commonly referred to as the "North~Sodth“ proble s has been

‘.,,,

observed*in cot 28 at all’ levels of dbvelopment and at all levels of ‘vﬁ

affluence,; Canaaa is no,exception in this regpect. "The existence'of

. v
n

1arge regional variations in economic activity'has been dJocumented for,'.,»'
, ! ‘ o

o
)

A salient characteristic of the Canadian regional problem is

o~

its severity in relation to that in other industrialized countries

‘I

.Williamson 8 study,3'for example%iindicates that of the six countries.."

[

lFor example, seé Marvin McInnis, "The Trend of Regional

“Income Differentials in Canada," Canadian Journal .of Economicg, 2 (May,

1968), pp. 440-470, and Alan G. Green, Regional Aspects of Canada s

;‘Economic Growth (Toronto' University o; Toronto Press, 1971)

2The evidence on regional\inequal' : or many countries has‘ "
. Williymson, "Regional In-

- A'Description. of .

2, 12, Part II,

‘equalitv and the Process of Nationa evelopment.

, "Interregional”
Differences in.Per Capita Income Population and Tokal- Income, 1840—

1950, T:emds in: the American Eg6nomy in theiNineteen h Century, =~~~ - . .
3-140.and Frank - 7 .

(Princet0\~ ‘Princeton. Unive;éhty Press, 1960), pp.
ntials, 1919-1954, (Dy han

,vN:C;; ‘Duke - .

T3 ST e
. °Ibid., p. 12, L

.
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in Kuznet's Group I (the highlv'deVeloped countries) Canada,has,’in

‘terms”of an nnneighted 1= 1 c’ gionel disparities, the most;severe

problem. . A number of inter at ‘onal comparisons based on an nnweightedﬁ

coeffic_ientofj'yariation2 dcw piovided in Table i.l;li_ i
s | SX& ;3'  TABLE 1.1.1° BRI

UNWEIGHTED INDEXES OF REGIONAL INEQUALITY (V ) FOR SELECTED

G

COUNTRIES (Based on 1950—1960 data)

‘Kuznet's Group .. : - Country , . v

I Canada - .259
I T . ~ " United States

I - o . © Sweden v .

I . R . K . ’

I
I

.189
168
. o . United Kingdom. 156 . .
’ﬁhj‘ ‘ s New Zealand il Lo .082
B2 NO Australia . : - ;078*
... Group I Average - I ‘ ¢ .. 1554
T , . A Finland . -~ 276 .
m o, ./ Norway L
I " T France , o 215

JIT . . » o W. Germany - S : .ZOS'if
I o ‘Netherlands : -~ . . . .128 .

' Group*II'Average'h o Sy G »""".215‘ ;

‘ Source Jeffrey G. Williamson,."Regional Inequality and the . o
'3»_Process ‘of National Developm::: A Description of Patterms," Fconomic
Development and Cpltural Chanbc, 12 Part II, (July, 1965), p. 12.

, ; T : { § '
8. lThat is, unweighted with_respect to the relative population
. ize of each of the regional units. - o
o ' ?Thisxinpex is defined vs:’ o e ‘“‘t,tff
- T L . \?,w IR S S

‘ ‘ . " - ‘-"‘ LT o "..

| ) e : R R . L
where‘NY//Z;;ber of regions, yi income per capita in the ith region,
and y = national income per capita ISR N .

v




.y SN v,
, . . -'L

: : ‘ . v Wy,
Canada does not reveal any significant trends toward%t

- elther divergeuce or convergence during the thirty-
five year period 1926 60.lv o

I
{

IE

: ,The McInnis study2 reaches the same conclusion for the‘period 1910-1962

'and suggests that this observed long—run constaqcy may in fact represent‘
- some kind of long—run equilibrium. In addition, Green 83 study of Cana—
_dian regional inequality suggests that existing levels of inequality can
" be traced back to at Least the period 1890-1929. -

: » Another characteristic of Canadian regional inequality is that~-.
regional wage inequality appears to be the single most importanr facior
= in per capita income inequality An analysis of income disparities by
,Chernick 4 for example, indicates that roughly three-fifths of regional ;_

o

uper capita income differentials is due to regional wage differentials,i—f‘ ;

", with the residual due primarily to- regional differences in manpower

Mmiiization. Moreover, existing research on the rather large inter— Jlfv/f_f

1
/

' regional differences in earnings, although incomplete and analytically

oo

lWilliamson,‘_"Regional Inequality, p 30.,'

: , chInnis,~ The Trend of Regional Income Differentials in .
‘“Canada,f 448.‘v7 : .

- 3A1an G. Green, “Regional ASpects of - Canada 8 Economic G?owth
'1890-1929 " Canadian”Journal of Economics and Political Science, 33
{,'Onay, 1967), PP 232*245..v'*_ DR SR ,

, L - 4S E. Chernick Interregional Dieparities in Canada Staff v
o Study 14 Economic Council of Canada, (Ottawa. Queen s Printer 196@},
_,p.‘26 - L _ , o

‘ag



deficient’ indicates that only a. small part of these differences 1s’ ,:

accounted for by the more obvious factors such as regional differences

1.
in industrial structures: and rural—urban distributions., Denton, for

Lo

" example after attempting to account for the observed«regional differ—i

.ences in earnings by differences in industrial and occupational dis—.3

tributions, age composition, hours and weeks of work average levels

v of education and rural-urban population distributions, concludes

‘g;‘._. even at the level of mere statistical distri— oy
butions, the- factors examined do not account for much

Lo IR of the observable variation in earnings, something

| more basic must be sought.. -'_ o . e

) “ A'final characteristic of Canadian regional inequality which '

is relevant to this study is that just as with per capita income'q

r.\

. inequality there appears to be nd substantial change in the degree of\

v trend is not a. result of offs&tting changes in the earnings positions

-

: 1 2 THE PROBLEM

7f Study No. 15 (Ottawa' Queens Printer, 1966)

ine&uality in earnings per worker over the period for which data areu., -

available In addition, as will be shown in Chapter II this particular

v

of the various regions. Rather, it is almost entirely due to a long— "

g . ,,‘

2 run constancy in the,relative regional earnings positions,m R

/~<,

The above mentioned characteristics of Canadian regional

!

”‘inequality appear to: be inconsistent \ith basic economic theory which

et
3

“ ,"

; 1Frank Tl_ﬁenton, An Analysis of Interregional Differences in : "
""Manpower Utilization and 'Earnings, Economic Council of . Canada Staff v

Ibid p 13.

e 5 <

O

11 s
® oo

-_’predicts that wage rates will be equalized at least up to some constant o



: differences"in rates of development and growth and explicit government
: seem to indicate a quite efficient adjustment. In short the problem
‘, aspects of the problem are. outlined in more detail in the following
r:fparagraphs
vinequalities generally rely on adjustments through interregional flows
‘types - those which among other things assume free commodity trade'
~with factor immdbility and those which assume factor mobiIity with or
.without free commodity trade. The most widely acknowledged theory of
:'On the basis of this theory, Samuelson2 proved that given certain

,assumptions factor price equalization would result from trade in thev'g

: ,absence of facto

’ sfig“v” "2
f; of Factor Prices," Economic Journal 58, (June, 1948), PP- 153-184

‘representing mobility costs,‘across regions Since this tendency 1§ -

not evident in Canada it would appear that either the types of adjust—

_ments embodied in the theories have not taken place or else they have

¢

been insignificant. If the observed Canadian trends are evidence of a

'iilack of adjustment however,Q here is a problem of explaining how the

KRS

;f‘observed long-run trends have been maintained in spite of large regional

\

policies to reduce regional disparities. Clearly this situation would'

s’ to explain the observed Canadién\trends in regional earnings and
income inequality within the framework of economic theory The two e

The economic theorig#&;elating to adjustments in regional

f\
of people, goods or-funds 1 These theories are generally of tWo basic e

,'—-—*TT S

the first type is the Heckscher—Ohlin theory of international trade.w'

»*

"‘j“ents. Now if this theory is carried to the fili_

.,‘.-l ’
)

1These are outlined in Chapter III.

P, A. SamueIson, "International Trade and the Equalization

1
v

Ty -




special'case of interregional trade,l onelwouldlenpect factor price
equalization across reglons. ) This in turn'WOuld'mean a convergence ofr
‘ regional earnings per worker and per capita incomes,'sincersuchlincome
differences in. Canada are largely due to’ differences in factor earnings
| Although there is evidence that interregional trade in Canada is highly
efficient 2 there does not appear to be any significant narrowing dn’
regidnal inequalities | | |
An example of the second basic type of theory has been pro—
o vided by Mundell.?‘ Basically he showed that (given certain assumptions)

in a siguation where there is perfect factor mobility but restricted

- commodity mobility and any initial differenca in factor prices, factors
A : e ‘l" - |

would move in such a way as’ to equalize factor prices and cemmodity

prices, and eliminate further factor movements.' This prediction is also

Y

consistent with that of most partial equilibrium models (whirh may or e fd

- . ¢

may not require free commoditv trade) Mbst of these &ypes of models

operate within the framework of Marginal Productivity Theory Ihey (‘f‘ o

ooy

T ‘ 1See J R Morbney and J. M..Walker, "A Regional Test of the i
Heckscher—Ohlin Hypothesis," Journal of Political Economy,. 74, (Dec., .
1966) pp. . 573-586.. here, in addition to arguing ‘that the Heckscher~
“Ohlin theory is in some respects more realistic for interregional than -
international ‘trade, (for example because there are no tariff barriers: ‘A,JV’
Lo« interr%gioﬁal trade, and demand patterns are similar across regions), L
they provide some tests. which: lend support to such a. theory of inter- '
regional trade.~“f‘j“j.‘“,., o _ :

2See Wayne Thirsk Reggonal Dimensious of Inflation and

i 'hf Unemployment Research’ Report prepared for Prices and- Incomes- CommissiOn

., (Ottawa: Queen's Printer; '1973), pp- 36—37.- ‘There he shows a very high
' correlation between regional price changes in traded goods._’;i-a_

o 3R A. Mundell "International Trade and Factor Mobility, :

American Economic Review, 47 (June 1957), pp. 321—335.-_'r : '

-

A
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' ) ‘ : ‘t’lx) . - ) .
generally view labor and capital as seeking their highest return by
; .

moving in oppOBite directions- labor flowing to the higé;wagsyregion v

——

and capital,fi wing,to the,high—return_region.f These flows tend to ;)#_M
raisefthe cagital-labor_ratio and hence the marginal.productivityqof-
labor and thus the real wagehin.the low wage.féélan”Eﬁa‘iﬁsa-similar

k manner tend to depress the real—wage in the initially high—wage region.'

In this way, regional wage equalization is brought about N

While there is a lack of research on- the direction of regional
capital flows in Canada1 there has been a. significant amount of work on
»interregional labor migration 2 The latter provides conclusive evi—’
dence that such migration is in the right direction (that is, from
low—wage to high~wage regions) - It must also be noted at this pointA‘ o
'that even if capital movements are not in the right directien, such |

'labor migration should (within the ab0ve theoretical context) produce\ ,b

a 1evelling in regional inequality so long as perverse capital move—

e e
) :

'ments are not overwhelming'in'relation to the labor movements., In aEy
_case given the continued and rather substantial interregional migra ion

flows in Canada it is sometwhat surprising that there has not been a%«

: lWhat little evidence there is on the direction of regional s
‘capitdl flows in Canada is consistent with the hypothesis that .capital

. tends to flow from the high income regions to-the low income regions.
v{See, for example R.E. 'George, A Leader and a Laggard Manufacturing -

_ Industry in Nova Scotia, Quebec and Ontario (Toronto: University of

- Toronto. Press, 1970) and Canadian Bankers Assbciation; The Banks and .
the West;, brief presented to the Western Economic. Opportunities

’“Conference, (July, 1973) "f-fﬂr ; _ o :.fffu_‘f

-

- : 2See for exampld’ T. urchene, "Interprovincial Migration and -

'"Economic Adjustment," Canadian Journal of, £ Economics, III,’ (November,
'1970) , pp. 550-576 and C. Laber and R:X. Chase, "Interprovincial ‘
Migration in Canada as a: Human Capital Decision,' Journal of Political
'.Economz 79 (August 1971), pp. 795—804 ‘ : ;

v~ P - PR, . . : [ PR <
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signi;icant decrease in regional wage and income disparities. Perhaps'

even more puzzling~about this lack of convergence is that the important |
elements of both basic types of theories(kre met in the Canadian case;
not only is there a high degree of interregional factor mobility but
also essentially free interregional trade.* s % |

o Part of the problem to be dealt with in this study involves
eknlaining how the observed‘wage and income inequality-in Canada could
have been‘maintained’over time'particularlvahen’there have been large
differencestin“regional rates‘ofldeyelopment:and growth.v Perhaps the

best indicator of such differences is the change over time in the

'regional distribution of the national population.f The percentage changes

in the provincial populations over. the period 1901—1971 are presented

'L‘in Table l 2 1., It is evident that not only have there been substantial g

differences among the regions in overall rates of growth over the period

»1901-1971 ‘but also that there have been considerable variations in

,growth rates fbr/i@dividual regions over this period.“ Saskatchewan,'

—n

_for example had a 440 per cent increase in population over the period

_,'

- 1901- 1911 and-a 7 -per cent decrease over the period 1941-1951._ ‘Many of

& N ’

f these. changes in regional growth rates are associated with such develop—."‘

Rl

,ments as the settlement of . the Prairies, the decline in: the competitive

5

"3fposition of the coal and steel industry in Nova\Scotia, and the -

‘_fregional earnings and incomes has béen observed over ‘a period in which ;-;."

discovery of oil in Alberta. lfh

. a

Y

Further, the lack of Si%ié:icantconvergenceof~CanAdian'

.;'there have been continually inrreasing efforts bﬂigovernments (particularly

:,'over the post-war period) to reduce regional di;parities.‘ For example,»-ajf

o . ‘)"t .
(

AR
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~

- fiscal equalization payments to the provinces have’risen steadily
over the post—war ﬁerfod (see $able 1.2.2), and by 1971 amounted to
'more than nn% billion dollars annually These payments now amount

‘ to as much as 65 per cent of provincial tax revenyes from-provincial 'fy
' ) ~ ‘..:‘s;l'ﬁk ' AR ' . '
sources S W

In addition to these expenditures, federal government ex—

: openditures on regional development have shown a steady increase, . o N -
> : —

rising from 0 7 per cent of total expenditures on government ser—
'vices in 1963 to about 2 -6 per cent in 1973 These expenditures
are now made by the Department of Regional Economic Expansion (DREE)

and involve many types_ of programs, the majority of which are aimed . fj o .

at reducing regional disparities. These programs include Regional

‘2 T .
'Development Incentives (RDIA), Special Areas, Agricultural Rehabil~
. itation and Development (ARDA) Prairie Farm Rehabilitation (PFRA),

Fund for Rural Economic Development (FRED), ‘and those under the Cape N

Breton Development Corporation.. The total cumulative commitmentS" ’

=,

.. (excluding guaranteed loans) to. industrial incentives, (under the‘*

Area Development Act and RDIA) as of January 1972 amounted to morel.'d .

.‘,,,

i than $270 million, while infrastructural assistance in special areas

. had by the sam time reached more than $100 million.g» R

- : Canadian Tax Foundation National Finances, 1972 73
'.(Toronto. 1972) Ch lO S

21b ) p. 75,

S 3Canadian Tax Foundation National Finances, 1972 73
(Ioronto' 1972), pp.'148~150 S N .
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| g
'-”thesis‘ Chapter 11 begins by‘ 1ining some basic methodoIogical con—'

‘Ysiderations and summarizing the existing research,on the t\

”-(British Columbia 8- and Newfoundland's relative per capita income

1. 3 AN OVERVIEW

It is in light of the above mentioned factors that the long— e

run nature of Canadian regional inequality is investigated in this

ends in :

IR Canadian regional income inequality. Following thisi/an/gnslysis of._, B

o the long—run trend 4n: regional incOme %lgquali in Canada over the'.

,*y

"periods 1926-1971 and's949-1‘ilfi’//resented. This analysis takes=

'-.account of several possibl% shortcomings of previous analyses and is:’

— -

: specifically designed to assess the plausibility of a "long—run

\1;equilibrium interpretation rf Canadian regional inequality. It is_'

'shown that any levelling there might have been over these periods isgft“'

slight and almost entirely due to a fall and rise respectively in

;aw' -

'fpositions. Therlatter part of Chapter II is devdted to summarizing

-flresearch which indicates the importance of earnings inequalities is

Jagisting research on factors associated with Canadian region 1 inequal—' L

.*r‘,

’V'ity and analyzi///the long—run trends of some of these fact rs._ There'fo7';'"'

: "it is shown that much tde sameupatterns hold with respect ‘to trends in"JQf?,fﬂg

4

vregional disparities in\earnings per worker and the peréentages of thei

" population employed as trends in per capita income diSparities.‘ Theref

o 7has been a“ remarkable long-run stability in the relative Tositions of ';f

L the regions in terms of these two variables.; On the basis of previousffﬁn

=

\'ia,regional income inequalities and the trends established in Chapter II E[f:l)'W‘

s ol

.'attention is focused on explaining the long—run pattern of regional wage 'l{}f?h

;inequality in Canada. 3
: pﬁw ST




In Chapter III a: summary of the theoretfcal*aspects\of ,;-'itl‘ v
B . " v N O ' . ‘ ) ’ . ,{'—
regional wage ad xstment 8 presented. After critically discussing '

w

I -
b,

various models applicable to: regional wage adjustment and their relation“a T

Y

to the problem set out in this study, it is concluded that existing
models are unsatisfactory from: the point of view df reconciling xhe ;:;‘vﬁi“'j:vT

n Ll - s

observed trendSMin regional wage inequality with economic theory. /For

i the most part these models involve a: static type of/analysis and are‘~-’;v.é‘f;”

e

[ oL e

: based on extrem{ly rigid and unrealistic assumptions.x
S e ‘ EON ) \ o
B e On the basis of this summary and critique of- existing moaels, o

s K ,!'. ,_i\ X ¥

a dynamic and more.. realistictmodel of regional'wage adjustment is bx;tu_' L'}h :

e NC I ¥ ]

presented in Chapter IV.Q In analyzing the characteristics of this i ; ;J S
model it is found thatleven with interregiomal commodity and factor. o .

obility there does not- necessarily haye to be.an equalization of i”?;{bfn=; .5

f‘r .regiohal wages, even.up to some constant representing mobility c;sts.,'

.‘s,, -

-wln fact, this modql produces-a steady state equilibtium-regional-wagé ‘wa:

_ differential the level pf which is related to factors such as the f.”T'f‘fvili

‘ T"‘J-' S, ‘ 'q"" . . ,‘ ,v', . 's}’, i
v,fi requnsiveness of interregipnal migration to per capita income differ— R R
S - ‘ g : .’.‘A ‘

51 -\4" ‘
entials and generally exceeds that predicted by static‘models.. Further,. L

SRS
3 .

in the stea&y state equilibrium produced by tse model’fﬁ“ﬁe\is,con~ ,fn;',fS}ff

tinuous adjustment (that is, constant interregional factor and commodity .
: . 39‘, A) V'. Cos P ,".' :
flows ovet time) It is worth noting here that if the observed Canadian';w\

patterns are viewed as constituting a loﬂb—run equilibrium of the typef:;-ni'~‘”

kS

produced by static models (that is, where«the equilibrium wage differ-}} fﬁﬁf!ﬁﬂ

-

bl'f' enfialnequaqumobility costs) then interregional factor movements should

o e .
f N S T, R

be app;oaching zero. This latter tendency is not observed in the E
' Canadian case.méunfig,:~f'*.. '5V'.”.gt A-‘."W ‘:f~‘r-,;'d:&';n'l'~

AR Con i




;; In Chapter V: this model of regional wage adjustment is applied

N

‘>'~ to the cases of d%;a Scotia and Alberta.. There it is indicated that ’

[§

e

- j the observed constancy over ‘time in the relative wage}levels in Alberta

‘;and Nova Scotia ‘can plausibly be interpreted as. a long-run equilibrium

TS of the type produced by the model It ia also shown that the differences._p

. s
3 -] . \h

in the relative earnings positions of Alberta and Nova Scotia can be

38

explained by differences between the two regions in production and
-~ migration equations.‘i ' 'ib“ 3.,f' a 4.»“ L |

\\;\,, T Finally, Chapter VI providea a general summary of the results o

of this study - and a brief diséussion of policy implications and : °

. directiong\for\further reaearch. :
- B c : ; \_ I . ‘°, v ) : , ) )
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regional i :ome” inequality. The emphasis here is on the long-run :

lmethodological elements are diecussed.

e CHAPTER II

AN_ANALYSIS OF LONG-RUN TRENDS IN”CANADIAN REGIONAL INEQUALITY

el

- o w e
2.1 INTRODUCTION

' The ‘main purpose of this chlpter is to up—date some of the
existingvresearch on trends»in Canadian regional inequality and’ o
-% 1

determine, given recent experience and a- slightly different approach

whether theﬁgong—run trend 1n regional inequality is one of: convergence,

divergence,’or constancy A brief summary and critique of existing

research on these long-run trends precedes the various snalysea of .

»

-_ trends in regional inequality. In the'analysesvpresented here«attemptsbd-

0‘

N are made to remove‘the major criticisms levelled against this existing

research Particular attention is paid to deterudning whether the

N\ :
trends for individual regidhs indicate gome type of long-run equilib-

"-c.k.,' ‘.»- . s

which there have been any long—rtm changes in fac,tors associated with

o

B 'J)_.:
]

_trends in regional inequality 1in employment basesl'and earnings per

- worker. ' Before outlining the main results of this research some basic

“

The—regional employment basge is defined as the percentage o

: of the regional population which is employed.

. . '
et

B B

7

e
.

: \rium.' In addition tan”attempt is made to EValuate the extent to t SR



2.2 METHODOLOGY e o \Q\
2.2.1 MEASURING REGIONAL INEQUALITY ,’ o |
Regional inequalities or disparities can be defined with
respect to a multitude of economic variables. “The appropriate
definition however will largely be’ determined by the nature ‘of the
inquiry. In this chapter the focus will be limited t¥ two aspects of
regional inequality - that concerned with regional differences in"
average levels of welfare and that concerned with differences in
‘levels of - regional activity. From the first point of view the
'emphasis is on income received in a region while from the latter point
' of(;iew the emphasis is on income produced in a region. The main
a.reason for this particular diatinction is that if. one is interested

L : A ,
in studying standard economic market adjustments in regional wages -

and incomes (as distinct from studying the effectiveness of govern-~h,“"”

b ment policies to reduce regional diaparities in welfare) itnis
important to remove exogenous adjustments such as’ central government

‘ equalization transfers.p

7.

16

\The usual proxy for the level of regional'welfare is personal '

income per capita or personalcdisposable income per capita.?

income series are included in the National Accounts on a current dollar
basis for the years 1926 1973. The main advantages of using the

National Accounts income series are' (i) they are available on an

annual basis for a long period of time and (ii) they are provided on»7

TN »

These"

'"; a suitable regional breakdown, in this case by province.lp The main ff" .

o

x’ﬂlsee'sectionf2.2;3L_f1;3‘;‘j"g{" BRI ddt..vg.



alternative to the Nat\onal Accounts data are the Cenius data, but

: they are deficient im4severa1 important respects. In addition-to
: P

';excluding farm families in the Census survey the data may include

a response bias. Mbst important of all however, most sections of

, this study require annual data while Census data are available on

L

. -AI.

’at best a five year basis.,‘"':

Sevéral criticisms can be levelled against the use of

,income per ca i a as an indicator of ﬁegional welfare.' A.bouchar2

,argues that hou: hold rather than per capita income should be used

‘r& N

<when making regional comparisons since in general there are certain ‘

economies of scale in household expense. Further, he argues that :

in order ‘to make such comparisons regional income statistics must

. - be. adjusted for regional differences in income distributions, price

levels, consumer debt patterns, intermediate goods like automobiles"v

-

and urban services, housing imputation procedures and imputation

&

ﬂprocedures used for income in kind (other than housing) After o

'j;attempting these kinds of adjustments he finds that for one year the

'spread from the lowest to highesf income province narrows from about "'

- 707 on’a per capita basis to about 282 on a per household basis.;
While a similar set of adjustments to a long-run income

"series would be particularly interesting they are f po8

Alan Abouchar,-"Regional Welfare and Measured Income

17

jDifferentials in Canada," Teprint series of Institute for Qualitative e

Ai‘Analysis of Social anc Economic Policy, University of Toronto, e
(December, 1971)

.“




-

I on the basis of current incOme per capita.

the paucity of regional data. Thus even if one accepts that such

. adjustments ‘are justified it is impossible to determine how regional’

'inequalities in real levels of welfare have behaved over time.'f

8 -

An important shortcoming inherent in using the income per

. o g -

capita series as-a proxy for regional welfare is that the figu ‘are '

.la/
e

available only in current values. Thus it is poasible that due to- ‘

L regional differences in prices the level of inequality in real income o

!

1per capita is Substantially different from that in current income per
7capita. In fact it has been argued by Coelho and Ghalil that when
o jdifferences in regional price levels are taken into account the problem .

- of regional diSparities in the United States virtually disappeare.3,;”1”

v found that while the money wage differed by about 12 SZ

differential was' found to be insignificantly different from zero. _lt}fP.

.is thus suggested that it may be inval d to make regional comparisons

”:1; Although price indexes are not: available on a regional basis

’ from Statistics Canada a set of proxy indexes haa been calculated.v‘;.

<\r

’ , . S
~ 8.E. Chernick2 used price indexes for major regiﬁﬁal cities to construct o

’"a set of regional consumer price indexes.‘ Basically, he evaluated a

3

lPhillip R.P. Coelho and Mobeb ‘A. Ghali,: "The End of the

zﬁNorth—South Wage,Differential o American Economic Review, 61 (Decenber; ”i“l
;1971), 20 932-937. : c , el TR R

T

2S E Chernick Interregional Disparities in Income, pp. 47—51.-




. v » I . ’ ‘ 3 .
common market basket (covering about two thirds of the items in the

;:normal CPI) in each of 12 regional cities as of January 1963 and'
-ﬁ'then extended each of the price series through time Hé using the S
"A'published consumer price indhxes for each regional city.i B

While such a series is useful as a first approach it has

‘some rather fundamental flaws which could bias regional comparisons.'

[

'First the basket -of goods and services upon which the indﬁx,is

baqu>excludes shelter which accounts for around 1$z ‘of. the consumer~ ‘

~

'basket and'which varies widely in cost across regions.l Secondly,r,f
| ther- mayv be biases incorporated through the assumption that average
: prices in’ metropolitan centres accurately reflect average prices in ﬂ :

the province as. a Whole.- This bias could be significant.if there
SN B ‘ A
”7are large differences in the cost of 1iving between large urban areas .

‘and small urban and rural areas since tgere are substantial variations ; .

e fl.across provinces in the rursliurban distribution of the population.‘}'-

If it is accepted that Chernick 8, regional price indexes rﬂ:wﬂ'i
'-are at least indicative of regional price variations however, they

. \ ' Tl',"- N
ﬂfoan be used to ;how the welfare.bias of current income per capita = o

"f=figures._ When real income per capita computed ‘on’ this basis is v?fiff'

7'=compared to current income per capita, B

1On ‘the: basis of Canadian Real Estate Association housing

",Isurveys, average house prices in 1973-varied between $19,056 in 'j‘xi:,py_*;‘ﬁ
‘Sagkatoon to $41,264 1in- Toronto. Note, howe&er, the possibility that’;»",‘p;
such- differentials may..in part: reflect differences in tastes,. qualityr; o
‘and size. See Ca‘adian Real Estate Association, Multiple Listing R
Survey, reported in The Caigrry Herald (November 8 1973)




. . . there is ‘some’ deterioration in the _
;position of the lcwer-income' rovinces. ifi’ the - - 1
' interregional distribution of personal income e

~‘_'This evidence suggests that current income figures will tend

s B Sow

| ,to underestimate the severity of regional welfare disparities. Further-

i{more, upon deflating the current income series with the proxy price ;1

L +
i'~indexes Chernick found that the long—run,trend in regional inequalities

L~ //

in current income per capita seems to accurately reflect the trend in L

2,

fsuch inequalities in real income per capitaﬁf Although undolfated

v'income will be used in this study the reader should keep in mind that

»

, this measure probably is an underestimate of the true level of regional

' _inequdlity- PRI L A P R f . Z'.,u. i

As noted above, in addition to analyzing regional differentialsvfl'

“from a welfare point of view this study is concerned with the process

',important to exclude purely exogenous factors (such as taxes and

.‘of adjustment in regional economic activity.m In this regard it is ;

/ .
A

‘”7

transfers designed to reduce regibnal disparities) from any measures b

'of inequality.

Various elements in personal income do not always reflect

qtreturns from economic activity within a- region. A preferred measure of’*q%'

fgnregional activity would exclude government transfer payments interest,g

g,

: fﬁfdividend and net rental income and wage income accruing to persons in

'.,>1; L : - --/"" :
T8, E. Chernick Interregional Disparities in Income,'p. 49

e 2Ibid., p- 51 ,f.;f i yi.t“



a region as a result of activity outside of the region. .Such a pro~

\
cedure of excluding these components is, however not without serious:*

| problems. Given the data there is no: way of differentiating between ff :
income earned within and outside the region' While it would be safe

to assume that very little wage and salary income would be: earned .

outside of’ the region, the same cannot be assumed with regard to -

t interest dividend and rental income. One method of solving this.'
i‘problem is to- exclude entirely from the measure of regional activity

i kS

-all components which may in a large part be earned in activities

. outside-of the region This procedure will be used here As a proxy-;
. for regional economic activity or participation, earned income per ;'
li capita" will be us-d.}_ It is defined as wages, salaries, and supple—
mental income, plus net income received by farm operators from farml

, production, plus net income of non—farm.unincorporated business —Alt.

"‘ excludes interest dividend and rental income and certain income

‘flows associated Tith corporate enterprise and government.

2 2 2 ‘INDEXES.OF REGIONAL INEQUALITY

In meesuring the interregional dispersion of any variable B

v’. such as- per capita income it is necessary to- take account of the ,t‘jg
position of each and everv region in relation to the national average, f;:l"“

There ‘are several available indexes which can do this.‘ One such index ‘; o

’~/

R 1This income measure has»B};n used in earlier studies by .
Chernick and Denton. ~'See Chernick, “ibid., . p. 23 and Denton, An .

Analysis of Interregional Differences in Manpower Utilization and
Earningsﬁ%p 1. SR




is the éini“coefficientl This measure‘was first proposed as an index

of income inequality hf«Motgan,l and 1is given by,the1proportion of .
~ the area underfa 45° diaéonal linebnhich lies;betneen the Lorenz:
"curve and the diagonal line. - , ‘. ﬁfﬁ 0 - ,; '?ﬁ~£ T

: A problem with using the (ﬁni coefficient ‘in this study is -~

that it would be influenced by changes in the regional distribution
of the population,2 and therefore it would be difficult to make any J
i”.intertemporal comparisons on the basis of this index Since most _.

'H‘of the focus of this study is on the causes of regional differences :

'iin the level of economic activity and changes therein over time ‘

v James Morgan, 'The Anatomy of Income Distribution,V Review - *
of Economics and Statistics, 54,.(August, 1962), pp. 270-283. See. '
- ‘also, .N.C. Kakwani and N. Poder, "On the Estimation of Lorenz Curves’
for Grouped Observatione," International Economic Review, 14 (June, . .
'v:1973), pp. 278-293. R St _ ;; *;)/
21f for example, per capita income in regioh A remains 50% " :
of that in region B over two periods but the population shifts’ from.;'jﬁ;' !
~a 40-60 to a- 20-80 distribution the Gini- coefficient will fall
;’.Consider the following hypothetical CASE._ﬁv '

Period 1 -l, S 'LT' Period 2 ]‘fif Q3f¥3d
' REGION A REGION B 'REGION A REGION B

INGOME . ' ST 200 . <600 105 f. 8407

" _POPULATION . . .. 40 . . . 60- 207 .- 80
lPER CAPITA INCOME o B .5_‘j o 10 ,vs' 525 0 10 5

'In both" cases per capita income in region A is 50% of that in region
B, but while in period 1,40% of the ‘population . (region ‘A) has®25% of -

-"the ‘Income and 607%. of the population (region B) has 75% of. the income,‘}h;]jﬁ
.oAn: period. 2 20% of ‘the population (region’ A) has 11.1% of. the income" Co
~ and -80% of the population (region B) -has - 89 9£ of the income.v ~Thé [

. Gini’ coefficient therefore falls S B U A T



.,basis of a falling Gi/ﬂ)coefficient..‘

reglons are best viewed as having'equalrweight‘as observational units.

That 1is, the;weight given to each region in the calculation of the"

index of inequality should be independent of the relative aize of

i

each region sfpopulation. »It should be noted however, that if the

focus on regional inequality was strictly from a national and welfare

‘viewpoint the Gini coefficient WOuld be ‘a satisfactory measure.ﬁvFor

example if the refative per capita incomes in a set of regions
remained constant over time while at the same time there was a
K N .

R 'redistribution of the population away from the low income regione 1£“

‘i'could be accurately concluded that national welfare had risen on the

Y

B
e

/ e
TA much less complicated index of regional inequality in

"v_tErms of computation is the relative mean deviation" index. This

-';It is defined as.w

o where yi = income per capita in region i y = income per capita in the

‘;;nation,'and N number of regions

442 443. e

.‘.. P - o - B
, .//(‘-_ R i
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-index which has been used by McInnis1 is baaed on absolute deviations» _3:‘

b"of the regional variables around the national average for the variable. o

lMcInnis, "The Trend Qf Regional Income Differences in Canada, B 3:



!

e

This unweighted index attaches equal weight to each region
without regard to any possible regional differences in population

size, density, geographic area or structure of economic activity,

f and thus avoids the problem,associated with the Gini coefficient.

.a,)

One of the more widely used measures of regional inequality

is the "coefficient of variation.". It measures the dispersion of
regional variables relative to the national average anjﬁis defined
(in the unweighted version) as: the standard deviation of the dis-.'
triovtion divided by the arithmetic mean.’ Symbolically.‘ff :

“ -

@

- for measuring the- dispersion of . al distribution. As such there are. i

several distinct advantages to using it ds a measure of regional

. inequality. First it is sensitive to- changes in the distributibh

o

: of regionallvariables since the values farthest from the mean are

weighted most heavily.. In this regard it should be noted that the»;;;'l:

¥ .o

choice between the relative mean deviation measure and the "_o':°

- efficient of variation measure does involve a judgement about the

-

v/, -

seriousness of varying degrees of variation around the national mean.

If it is felt that an income differential which is twice ‘as large 7:-:J

o

. as another is more than twice as serious the coefficient of

: variation" is the appropriate measure.;“f

‘f where all variables are as previously defined

’9 s

24

o o

: >This measure is a standardized veroion of the usual statistic _



‘measure is quite amenable to a decomposition of variance type of .

‘ analysis.2 The latter can 0 used to determine the relative con-‘ -

. various components of regional income.‘\j i;;

25

. -
g

{

A second advantage of using the coefficient of variation f,~;;/

"measure is that its value is independent of the absolute size ‘of " the"vj

. units in which the variates are measured 8o that meaningful compar-' .

isons can be made over time . and across countries.1' Thirdly, this

o

A

i”tributions to regional incomﬁ inequality of variatihns in the ‘

P

Given these considerations the unweighted "coefficient -

e

of variation" (V ) best suits the purposes of this study. Thus it

I -
will be used as. the measure of inequality.. In. some of. the~£ollowing

ﬂ"”"

, ot sections the unweighted "relative mean deviation" (A ) will also

?

~ would show increasing regional. inequality as absolute. regio al incomes fliﬁ'-'v
' diverged." -Whether 1t is more appropriate’to measure regional in- o e

be given for comparative purposes... ;A,;' e ,T‘ ‘m"' ks :.v'>“ SRR

'2 3 REGIONAL DELINEATION

A question of fundamental importance in any di‘cussion of o

regionél{inequality concerns regional delineation.v In the considerable

i \_,A ) o i .‘ . ] X »"TA _v_:‘_‘_ . -‘ ‘

lIt is important to note that: if the standard defiation was ﬁf,V’ o
not. divided by the mean the measure o inequality would be. sensitive,

\ to the absolute size of the units: ~Thus; for example, in the case: of

‘a constancy®n the dispersion of’ relative regional incomes - -his index 'Féé

equalities by absolute or. relative income is-a moot point as- arguments RN f-
for and:-against: invariably come down to questious in’Welfare egbnomics» FTE
_This" problem will not be: dealt with: here., Following tradition, B
inequality will be. measured in terms of relative income. di#ferentials;

- An additional problem which arises is; that’ changes over time .and ‘space
“in’the absclute deviations of ire gional indome are mot’ easily Anter- .
preted - See EiJ.R. Booth, MInté; regional. Income Differences," Southern
Economic Journal 31 (July, 1964), pp. 44~51 SO o L

- zgee Chernick,\lnterreg;pnal Dispari es in Income, Appendix ff“jf~i7
Note B- R T A L Pt T
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o

literature dealing.with this topic the géneral conclusion is that o

| '~

there is no unequivocal definitionhof a region.1 Rather, it\appears
P

“i that the appropriate set of regioﬁ depends on the nature of the

. -&\-’ ' -‘ «
analysis and the.type of proﬁlem_ ng iﬁxestigated. The criteria

T

o used in selecting regions in thi#r,gadzrwill be set out below.,'

Meyer2 summarizes three.traditional approaches to defining

aregions. The first stresses homogeneity with respect to some oneAi,

or a combination of physical, social economic or other character- .
%

w

the third stresses political or administrative coherence. The

1

homogeneity ‘eriteria simply required that regions be:. chosen suéh

e that variations in some. variable or variables be minimized intra—v_i

<

regionally and maximized interregionally.3 This approach has been- -

o L olEE
used extensively by the Federal Government to designate regions*~

. iy
requiring agsistance and usually involves”variables such as

.
. e
o 7

unemployment and income. i"a

:;llv”'H i

b

-

AR AfSee 3R, Meyer, "Regional Economics:ﬁ/ﬁ Survey," American
Economic

istics The second stresses nodality or polarization concepts andh>-”'

eview, 53, (1963), pp. 19-54; M.B. Ullman and R.C m“-

. "The Geographic Area in.Regional Economic ‘Research," in Regional - e
g Income, Studies' in Tncome. and Wealth, 21, (Princeton. Natioénal’ Bureau v

:of Economic’ Research, 1957); D.M, Ray;,. and B.J.L.. Berry, "Multivariatef;

Socio—Economic Regionalization: - A Pilot. Study in Central Canada,"-

essentially one;of stratified sampling

1965); P. Camu, E.P.- Weeks, and Z. W.»Sametz,'“The Development of 'a 68
. Region System,' ,Economic Geography of Cahada, (Toronto' Macmillan of .
Canada, 1968),V&£. 261—283 e e Lo [

o . W”‘ ; S ﬁ:'V-\i. -;'u".-f

e

5,

3Stateld{ in this way, it can,begseen that this approach is
e

et

re regions are the strata.'

. _ Regiondl Statistical Studies, (Toronto'» University of Toronto Presa,f”.



5 Whilefthe'above three:crite s ) for_regiOnal delineation

'” lare most’ commonly used they,do not
f{example;suggests regional‘delineatioA
| ::This approach'relies heavily on:"grohth pole theories of develop-

-

ment and growth and stresses large centres as the coré\of economic

', <y e
B 1

2progress. Regions thus defined are particularly useful in relation if
‘:lto regional development policies 2; Yet another methbd of delineating

’ regions is embodied in a study by Camu, Weeks and Sametz.3
Whatever the ideal delineation of regions for a study of bi:

L . /
' regional inequalit there are several important considerations which

f-.“ .

'.; effectively 1imit the range of choice First, since one. of the

nultimate goals of research in the area of regional inequality must

. ke
’f-be to aid in the formulation of policies to reduce this inequality,,-
; the regionaI system ueed should have political and administrative_u
-coherence.; Secondly, the regions must be chosen such that they
///,/COnform tolsome iet of regions used in statistical compilations if

v[_‘any empiridal work it to beﬁattempted This immediately 1imits the

:.aust the list. ‘BreWis,17for ;%i

\on the basis of . growth potential'

S choice to., (i) the 243 counties or" Census Divisions, (ii) some ;:{{‘_;157

o X . ’)4, - Q . -‘y_ '---, . .' .
IR s 1T N.- Brewis gional Economic Policies in Canada, (Toronto.
Macmillan Company of Canada Ltd.d 1969), pp.:48 50 .
2

tRegion.— Tﬁe Evolution of an Idea in'the United States,™ in John

-Friedmann and William Alonso, edsr, Regional. Development and Planning,:#‘

A Reader, (Cambridge, Mass.. M I3 T Press, 1964), pp. 497-518

3P Camu et al., ECOnomic Geography of Canada.

ST

See, for example John Friedmann, MThe' Concept of a Planning<f~”

oy



o based on (i) are generally not nodal units qu hence any regional systemv

cE

: . [ : ) C -
I . : - s WY
N ! . . . \
. X o )
| . o B . ,
: : - : . : : . ‘ . :
o . S

vé

.A.. ’-, (

"combination of these 243 units, (iii) the 10 privinces, or (iv) soméz\

icombination of the 10 provinces. I

. v .
, WY aa

Two of the main advantages of using a set of regions based

on (i) or (ii) are that counties and census divisions are relatively

x

ﬂ:homogenous and they do not straddle political jurisdictions. A third ’

14 o

‘ possible advantage is that such an approach would produce a “etro§~

regions sufficiently numerous for regression analysis. ﬂSet against

these advantages are three important disadvantages. First, the regions

lZ

'.wy based on such units would ladk functional integrity. Functional

v‘when people live in one region and work in another.' The greater the

S

-integrity means that each region is tied together in the sense that,

for example,'the population centre of ea<h region-provides the demand

M.

3]

' processed goods and services to the rural Area. Secondly, being

'~elatively small and not’ being nodal units they are more likely to have

& [

‘_serious edge effects than the provinces of which they are a part. In

R

the study of regional disparities'"edge effect" yould be introduced

. .0

Kl

3. .
set of regions for regional analysis. Finally, and most importantly,

o

[

i‘.fmost of the types of data which are required in: this study are not‘

available on an annual basis for counties or census divisions.

3 . g.‘.

o . A “ o

Camu,HWeeks and Sametz1 have suggested a 68 region system

1‘ . . . : Ly . . . . N . , - o

, B._Camu_et. al., Economic Geography in Canada.

-

“

28

,for agricultural output and supplies emt loyment opportunities as well as - |

extent of this "fuzziness" between regions the. less useful is such a .



iwhere each’ region is basically the nodal type consisting of one or "
more counties or census divisions and therefore consistent with.

-’ census data While theircsystem minimizes the problems of‘"edge
zeffect" it runs against the problem of data limitations mentioned
Wfabove ,‘ . | -

o SN :
s' _ A third possible regional breakdown from a data avail- .

ability viewpoint is the 10 provinces. Not only would such a break—'

~down produce a'set of egions with a large degree of functional
Lintegrity but aIso, due to the size of the provinces the "edge _fd

"effect" would be minimiséd A 10 province regional system would

thus appear to satisfy most of the basic°criteria for an econom-

A\

ically useful definition of a region

Unfortunately, however, even at this level,of aggregation S

some of the statistics for variables employed in this study,are

'l noet available on a provincial basis “ In some cases where the

'statistics are based on samplesl and where the samples are small

(as is theocase in provinces 1ike Prince Edward Island Newfoundland ‘

and Saskatchewan where the populations are relatively small) the
~ degree of sampling variability exceeds the disc10sure limits of
'jStatistics.panada. In such cases a 5 region system is commonly

'used; consisting'of:

'~1For ekample; unemployment statistics,

29



(l) Atlantic Region (includes Newfoundland Prince Edward
Island, Nova Scotia and New Brunswick), L : S . ' R

l;..,fz) mmbc,j

(3) oOntarte, - 3

,;¥;§;£fzx\frairie Region (includes Manitoba, Saskatchewan and
Alberta), q-;»v’hji ;\;f“\“““f;.ﬁ,_. , T yf- _l ".f”
(5) British Columbia. o | o
It nguld be expected that this 5 region system w0u1d exhibit
. an eyen more pronounced degree of functional integrity and a- lesser degree .ih
l.of "edge effect“ than a 10 region system, 1argely because each region
"is divorced from its neighbor(s) by some. cultural or - physical barrier.v-" ’
-:' Furthermore, this 5 region system appears to fulfill the homogeneity |

criterion,f\Using Census income data, S Shedd calculated the

:“unweighted dispersion of per capita income across subregiqns and

‘l regions in order to compare the degree of homogeneity within regions

: »to that across regions., His results are given in Table 2 2 l.
- . :
In only one case - (Quebs') was the subregional dispersion

| findex higher than the interregional diSpersion index (0 294 versus 0 219)
'It would thus appear that this 5 region breakdown w0u1d be satisfactory

-

ffor studying regional inequality.

. < 15, Shedd, Factors in Interregional Income Differemces in
- Canada, Unpublished Ph D dissertation, (Southern,lllinois,University,
1971) R S B

: . . L P
B L ; . . - R e S
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,‘,

On the basis of the above arguments a 10 province regional
W*‘fbreakdown is employed for the mpst part kxthis study Only in those
cases where provincial data are unavailable(is the 5 region syatem
:ssed.- -[i' - “ v § . N
TABLE 2 2.1 ’5f

SUBREGIONAL INCOME DLSPERSION ;

T T 'COEFFICIENTEOF Gl
ey : fREGIQN ot VARIATION . o o
e 1:{“ S "{f;;, R ']'”fft(vsw)z-
o Adlantre, o F w7 e
A “.Quebec ;. . v 294 =
~ Odtario . - "3 o ~15Y : L
~ Prairies D L1830 S
Britistholumbia S V134 R B
Camada o .219 - W
R - . ) o § o~ ;

o Source.- S Shedd F.ctors in
. Interregional Income Differcn(ms N
. Canada, Unpublished Ph.D. dissertation,'

’-;YEEEEEérn Iilinois University, 1971),: SRR

La2.
2.3 LONG—RUN TRENDS IN REGIONAL INCOME INEQUALITY z‘fil"‘ R
o 3 1 A SUMMARY OF EXISTING RESEABCH ON TRENDS 1IN : [";;il;'*i3

i CANADIAN REGIONAL INEQUALITY

. Perhaps the most exhaustive study of regional income dispar-lf e

,ities is a Staff Study of the Economic Council of Canada by 's. E

._.Chernick.; This study, which is mainly descriptive in nature, outlines

P

i

‘.\".‘ T

"S.E. Chernick Interreg_onal Disparities in Income._5,fff?7"if'":r“f
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- the nature and severity of - the problem and discusses trends in regional

-~

income dispersion for the period 1926-64. The study is based on the
National Accounts Statement of Provincial Incomes and employs both a E
ten province and a five region breakdown.

With respect to the trend of regional inequality in personal

’ ki
income per capita over the period 1926—64 as measured by the unweighted

coefficient of variation, Chernick concludes that- = -:} -v”*;?f'"'__”_ .
~./1,:‘over ‘a- period of Canadian economic history
R spanning ‘dlmost forty years,.the interregional : o
" structure of ‘income has’ hardly changed; and the R

~degree of regional participation in national = - o :.Fléff»

.. ~ecorounic activity that obtained in the mid-sixties
- is. much the same as it was. in the mid—twenties.l__z‘

o There were however, many short—run fluctuations in regionalo
inequality as- evidenced by Chernick's study The index rose sharply

just after 1928 reached a: maximum during the early 1930‘8, and then
d

- fell to a mdnimum during 1945 Following this there was another sharp

increase up to 1950 andrthen a downward trend._ From this it is evident ‘*
that any concluaioné about long—run trends in regional inequality will
depend critically -on’ the period of history used as evidence. h"
Using earned income per capita as a measure of regional
activity Chernick found basically the same time pattern as when‘

personal income per capita was. usedh’although earned income per capita

r,

generally produced a higher index th‘n did personal income per,capita’“‘

Ibid-. pp.-11 12

2This latter fall ig’ largely~related ‘to . the equalizing effect

particularly on the Maritimes, of the war effort and the’ recovery of the -"f-f“‘

Prairies from the drought and low wheat prices of the 1930 s.@r,ﬁ‘



_That is, ':_:7- _:3,ﬁ“ ﬁl";
’11;To the extent . that earned income per capita reflects
~ the volume of economic activity and income generated
., within the geographic boundary of the province, the <
degree of provincial participation in national economic
. activity is more divergent. , '
,On the basis of earned income per w0rker (a proxy for regional
' productivity) the index of regional inequality was found to follow the

" same basic trend as that based on personal income per capita and to be '

v,somewhat 1ess than either the index based on personal income per capita

or. earned income per capita._ The latter-would'in turn indicate-signifi—.‘

t

'cant regional differences in manpower availability and utilization.p'”"

. Several other aspects of Chernick's research are relevant to

“- vt .

-‘this study First,‘on the basis~of regional price indexes bafih}"[

‘regional city aurveys he calculated the coefficient of variation for
l’real personal income per capita. As indicated,earlier, thie series is

‘a-_slightly higher than that for current personal income per capita but

4

the long run trends in these series do«not appear toxbe different.?oA“fsf'

A second important reault is that on. the basis Qf an unweighted

.

}l;coe££ieient Qﬁ.!éEiEEEEE_for the various components of personal incomei_fg'

\\.

per capita’it was found that government tranafer payments and non—farm-

unincorporated business income, have generally been in the directiﬁn,xg'f:'

oy

B cUE S
: of decreasing regional inequality At the same tfﬂe, it was evidentl]:

v

_ which increaaes regional inequality.l The trend of the dispersion ofﬁf;rfﬁr”gﬂﬁrr%

. \ [4

labor income over time has been about the same as that for personal

N

llb d., p. 25

that farm income and property income tend to be distributed in a. wayigiﬁ-.

,33:

ey . . -
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.



r

. income per capita and thus appears to have exerted a neutral influence

'eon regional inequality. )

A second piece of research related to this study}is that by

"-wlike Chernick'a, is largely descriptive. Using national income data

' for the period 1926 62 he also finds that the interregional dispersion

' of ; per capita income has remained relatively constant for the period .

"taken as a whole and that over this term there has' been little change B

{:in the relative positions of the individual regions. In addition, )

. -

he suggests that whatever alight convergence there may have been was

‘?t”:stancy of regional inequality.zf*"

B his work on the question of the extent to which“v

"ja result of a redistribution of income through government transfer
'i':payments. Thus, as far as endogenous regional economic adjustment is

.';concerned this buttresses his conclusions about the long-term con-7“ o

o

b

e this constancy [isJ a product of some peculiarity
'of the initial years of. the geries, 1926 and 1927, o
’arbitrarily chogen' because they are the. first years

“for which the statistics are available?3 S e,

In *is attempt to deal with this question,_the author used "

census data to construct estimates of:regionalgper capita income4-~

oo,

1Marvin McInnis,'"The Trend of Regional Income Differentialsf9""

in Canada.‘ B R o S e

21bid. . 445..
' 3Ibid . p '445
4

lThis particular measure was dictated by data availability..,-uf*'f

Lo

P

N The income measure used is. participation" income which is O
-jdefined as wages and: salaries: plus the income of independent business._'ﬁ.*

‘b' Marvin»McInnis.1 His work -on regional income differentials in Canada,-7j*§“5'-“

The substantive contribution of McInnis 8. work however is ;ff:r«gﬁlln

e



:for two. census years prior to '1926. Od the basis of these estimates he
found that a,long-term constancy in the interregipnal structure of
“income extends back to at least the census year 1920-21 énd is not

limited to the period 1926—62 At the same time, he found that the

<

- level of inequality in 1910-11 was significantly greater than that in

'f',l920-21., This was largely due to the extremely high relative position o

: of British Columbia in the early years. Between the years 1910-11 and

N 1920—21 participation income per capita in British Columbia relative to -

':that for Canada fell from about 1862 to 121%._

35

In a third study of Canadian regional inequality Alan Green,Z,wn,

on the basis of estimateg of groas value added per capita for the

\

'7?fperiod 1890—1956, concluded that the level of regional inequality was .

[

:about the same in 1956 as it was in 1890. He found however, that there ‘

-

£ were changes in the level of inequality over the intervening period._5In1t -

":ifact the most interesting aspects of Green -3 research are his attempts
to relate these changes in regional inequality to Canadian economic o
vfgrowth and the redistribution associated with the settlement of'new‘

_ jregions. On the basis of an" analysis‘of regional inequality over the
ffperipd 1890—1929 he concluded that,g

Rapid countrywide economic growth between 1890-1910 e
was accompanied by a growing disparity: among .the. provinceS',,
in average and peY worker terms whereas' the slower national
growth during the second period [1910—1929] showed leas R

o7 . ‘ .

lSee Table IV ibid s p. 447.-
2
(Toronto' University of Toronto Press, 1971)

Alan G.: Green, Regional Aspeggsrof Canada 8 Economic Growth

RS
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change in these newly established levelstlu?

Williamson2 also made an attempt to. extend. the estimates of

‘ regional inequality back in time in order to determine the long—run
'Erend. Comparing indexes of regional inequality based ‘on the share of'
-agriculture in the regional labor force (as a proxy for income per |

: capita) for six census years beginning in 1901 Williamson found that

1 the level of inequality rises from 1901 to a peak level in 1931 and
then declines to 1951 , Also, ‘the index in 1961 (as calculated by

'Chernick ) is about the same as that for 1901. While the proxy for

. income per capita is quite imperfect and does not take account of the'

f\

:.possible effects on regional inequality of differences in levels of
: activity in the nation when making comparisons his results are
llnevertheless suggestive.;?

The bulk of. Williamson 8 research%is devoted to describing

= ) - / )
-ffthe relationship between the 1evel of regional inequality and national‘ﬁ
| jdavelopment. In general he finds that there is a pattern of increasing

:inequality during,the early development stages and decreasing inequality

_}during the more mature stages of national growth and development., This- S

' pattern is supported by an international cross—section of twenty-four

inations and by various time—series analyses. An interesting result

‘ g Alan G. Green;b“Regional Aspects ‘of. Canada 8 Economic Growth
ﬂ1890—1929 " Canadian Journal of Economics and Political Science 33,
'(May, 1967) P 242, -

v c 2Williamson, "Regional Inequality and the Process of National
Development' A Description of the Patterns,f p. 33.'__
3~Chernick Interregional Disparities in Income, P 12.‘fhit'é
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e h0wever,tis that Canada 1s somewhat ofﬂan'exception to this. generalized

- . . - .. ’

pattern.
' A criticism which can be levelled against the above research
;is that while there is considerable evidence of a telationship between :
variations in the degree of regional. income inequality and variations in
the overall level of - activity in the national economy, little attempt
has been made to take this relationship into account-in determining ‘
long—run trends. Clearly if it is at all significant accurate estimates
of long—run trends can only be determined on the basis of a sample in/ /

‘swhich the end—points represent similar BVerall leVels of economic

ey o L , R
activity. As will be seen_in later sections,:conclusionsg

'end-points chosen for the analysis.

Further to this, little attention has been paid to ‘the

] ¢«

effects which exceptional occurrences such as’ Wbrld War II and the

depression of the 1930'3 had on regional inequality lt is quite. T
‘ evident for example, that 2&}19 the Canadian war effort involved

favorable exogenous effects on the Maritime economy, the drought and

R depression had very pronounced and unfavorable effects on the. Prairie o
economy. It is unlikely that an- unbiased measure of any change in
B

;, regional inequality asaociated with normal regional adjustment can be o
. obtained unless such factors are taken into account.
A shortcoming of most of the studies summarized above 1s that

they have not provided any type of systematic analysis of the trends

for the individual regions. The summary measures of regional inequalitygg f‘ :

-



which are typically &ﬁgloyed dovnot prdvide7anyvini0rmation as‘to .“
;_whether the trend in regional inequality is due to constant relative
' positions or offsetting changes in the relative positions of each of

' the individual regions This latter type of information is particularly

'

important from the point of view of determining nhether or not the

\observed trends can be interpreted as some type of long-run equilibrium..'

. \

All of these points will be taﬁeﬁ into consideration in the analysis of
e 0 - ) |
5 sented below.‘ -

‘trendsia
Co2.3.2 _AN”ANKLYSISvOFanﬁ7TRENDfOF REGIONAL INEQUALITY

~-g; IN PER CAPITA INCOME, 1936 1971 'f@% 1~j~

The main purpose of this section is to determine whether more S

' ;recent experience alters the cOnclusions of earlier research on the

AN

trends of regional inequality cited above,l and to determine the long~ .

' rum trends in the relative per capita income positions of individual 5 -
A ' o
vregions The lauter is necessary in order to assess the validity of any

long-run equilibrium interpretation of Canadian regional inequality.o |
Using the provincial personal income per capita series from‘
the National Accounts Income and Expenditure, the ' coefficient of
| variation index (V.. ) .and the relatiVe mean. deviation" index (A )
»Were computed for the period 1926 1971 These are set out in Table l in i?f"
,bAppendix I : One series of inequality measures is calculated with//. ;
o ‘ It will be recalled that the ‘most: recent analysis (by Chernick
}»f Jnterregional Disparities in’ Income) is based on: data up- to 1964

C -

' . 2Statistics Canada National Accounts Income and'Expenditure;.of“l'
’1971 (Ottawa'- Queen s Printer, 1971) : ' T
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Newfoundland excluded in order to isolate the effect which the addition

of this province to the nation in 1949 may have had on.the long—run 2 ;‘>

trend. , o - ;A; T

Time: trends were fitted using Ordinary Least Squares (OLS) to
determine the long—run trends of these series over the. pe;iod 1926-1971.'
. These estimated trend 1ines are summarized in Table 2 3 1. 1t can be |
vseen that there is a statistically significant long—run decrease in the‘
1evel of regional inequality over this period However the process is ;
very slow Accerding-to the es_timates,lv‘;w and A- fell by only one-
:.fifth of one percentage‘point perfyear;‘ In comparison to the decrease ,:

.“.

- fin.regional 153%;aif' experienced by most of the cou tries An 0

CREIA
T

Williamson 8 sample over a shorter period of time "fs;decreasé.is‘ o

slight. For example,‘over the thirty year perio 1930—1960 the decrease
in regional inequality in Sweden and the United tates was roughly five :-"

and three times respectively that which would have occurred in Canada
over the same 1ength*of time with the rate of convergence estimated

‘above.z The actual differences in rates of convergence were in fact much

A\v'

’ greater.v;v" o ;1' B

In addition, an examination of Table 1 éAppendix I) reveals f'"'ﬂ}“.f

‘:»_ that the process is quite irregular.< That is, there are large shortﬂrun

\

A L -*

increases and decreases in. the degree of regional inequality over this thfv"'

&

period.5 In the 1ight of these results it would appear that for thei*

‘ . 1The,critical t- value for 44 degrees of freedam and a two-
' tailed test atvthe 1 per cent 1evel is 2.7. o :

' 2See Williamson, "Regional Inequality and the Process of
National Development' A Description of* Patterns," Table 5

. '_'5"
Lol
b



1926—1971 period at least any- levelling of regional disparities in
Canada has been slight and relatively unimportant, particularly in

‘rcomparison ‘to that experienced by. other developed countries."

e 'f‘ , TABLE 2,3.1 T f'}“f
oS REGRESSIONS oF INDEXES OF DISPERSION, g 804V

.,'

ON TIME (T), 1926—71. (t~RATIOS IN PARENTHESES)

. | REGRESSIQN‘:I:': ,‘ - % ] Auw_' - c _':?'_'“,T(. | B
OLS ESTIMATE: . .‘f}_va',f::Auﬁ;ejzsls;f .ZT";_'T'.gjfgz = .56
| TP S G e B
REGRESSION 2: Sy =‘c'+ oT e
, , S aw R o
TOLS ESTIMATE' . SR ‘;vgw = 29 3 = 2?* ;n 5 Rr% - ;58

The coefficient of variation does not give any information asv‘-“‘”

“to the 1ong-run stability of the rel&tive regional levels of per capitagﬁ*f,:
.income ~In order to determin# whether the long-run pattern of regionalg",:'
. LA et At
u_inequality is perhaps the result of a peculiar interaction of continually -

1 shifting relative positions of the provinces relative regional personal

,per capita income was calculated for each of the provinces for the period

r

/

f;l926 71. These figures are giventin Tables 2 and 3 in Appendix I.; ,-:}/43;}, 3

~’/57 lIdeally provincial comparisons should be based on’ income per o
capita in province ‘1"as a percentage of a-national” average which excludes j
‘that province. In the case:of Ontario: -and Quebec, due to their: large
- relative gize. (with respect to income and,population), this- method would
. ‘give much higher relative ﬁpsitiOns than indicated-in Taple 2, but the- R
'long—run trend would be. unaffected.” -For: example, excluding Ontario in gwpx‘

.. the calculation of the: national _average, Ontario's relative, position dn 7
wuz(1949 and 1971 is 131% and 128% respectively versus 119% and 116% .

g respectively if it is not excluded in the calculation Such differences

are minor for the smaller provinces.'
: 2

& . T . . 11'. «* o

gl L
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To determine the longnrun trends for each of the provinces provincial

income per capita as a percentage of national personal income per'

.’/ . <«
[

- apita was regressed (using OLS) on time. Thesetresults areepresented
in Table 2. 3 2 / -~: ;ti i RO b fuﬂ, .;‘.‘ t ‘;é
Perhaps the most outstanding trend over the period 1926 td..

1971. is the signific&nt and fairly regular decline in British Columbia 8 ;;;;/

'hlrelative position. The estimated coefficient on tfme suggests that “’/ Y
.personal income per capita as a percentage of that for Canada fell byQ‘
, about one—haIf of~one percentage point per’ annum/ovg;,thts'petiod
. A second unmistakable trend:fs:fhe/long-run constancv in :hs.tv‘?.; i;%

- relative positions of Quehec and Nova Scotia. This is indicated in the , iﬂ }

Table by the small and insignificant coefficients for the time variable
in these cases. The trends for tl: relamive positions of the remaining
: o
L provinces are much more difficult to interpret., For example although

1’the results for Saskatchewan indicate a significant convergence (at thelf

ESd
N R

5 per cent leve1$ over the period this is due mostly to its unusually ‘ﬁjf
poor relative position during the 1930's.w In fact, the plots of the

RIS SRR =;g‘;v R

fegressions for the predominantly agriculture based. provincesl suggest '?ﬂf'u-xg“

- : ; IR ' '@ .

@ sthat this Was the major reason for the indicated statiatically ,‘j;

KA . Ll 0 ; ,

- A

_ The depression and drought of the 1930's had its greatest
_ impact on the agricultural sector.. Due to its almost: total specializa- ? .
.; tion in agriculture Saskatchewan was by far the hardest hit .at. that time.,
The ‘relative personal incame per, capita position of Saskatchhwan fell
from over "100%. in 1928 to about :44%: in 1931,  The- ‘national average’ was.
h not again achieved until 1948. . The" provinces of. Alberta and: Manitoba 7
‘followed. Saskatchewan Ain texms of the/severity of the bmpact of the
depréssion. S e '

..') N 4} . : ‘:o"v L ’ (." A

.
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R TABLE 232 %, S
RESULTS OF REGRESSIONS OF RELATIVE PERSONAL PER CAPITA

INCOME Gy /y) ON TIME (T) FOR NINE PROVINCES o .
(EXCLUDES NEWFOUNDLAND),,1926 =71,

=

-OLS ESTIMA?ES FOR THE EQUATION‘ ,
yi/y C + aT (t ratio in’ parenthesis)

.Mean Relatiﬁg;@gr L

“Prov. | IR o ':.' R® Supte
o : .- . Capita Income €3)

51.3. .18 . .30 5.6

. P.E.I.
4.

3 . . a’

S
LR L

»’74.2’

(67.6)

.02

N

i 00 -

'N.B;

64.0

(3.6

' ‘11

(3.9)%

25

66.5

Que .

2

88.1

“vL(sa.s)*”rj

=04
(- 93y

v

© o 87.%2 -

"' Ont.

124.3

| *
(116.4)" -

! ‘-‘207 .
ﬁfS-Q)*

37

C 11906

Man,‘

97.3
(-1.3)

‘ ; *
(73.6)

-.06

Lok

" 95.8

Sask.

70.7
’ *
(14.2)

42

@2.3),

10

80.6 .

'L'Altg;_ ‘

7 92,0
. k-

.20
LA
(1.8)

fﬁiv.f07*,‘.'

~

" 96.7.

B.C.

129.8

i, 0)*

,-’45
(—10 4)

Q71

119.2°

-,

‘////*Indicates signiflcance at the l/ level

'CFof'two%pailpdjtégt.) //

[«]



one—fifth of g percentage point per year. - f’ ‘ ’*f“f\~;

. in regional inequality in Canada has been largely due tola steady .

. . ’ - . . . - : ¢ ' AN :
Foaw T o : e ‘ % : ” . ’ ‘ e
W | 5 Y. ; | 43

_ . . t : : o . A -

’significant convergence., -In order to*remove this bias to the long-run i
trend this period fs eliminated from the sample in the following section

“With respect to the cases of.Prince Edward Island and New-‘”

b " 1

lBrunswick it should be noted thar the indicated slight convergence is

due almost entirely to improvements in their relative positions after \'
1960 Prior to this period a constant trend is apparent In .any case;i
the rate of convergence is’ extremely small*—— between one—tenth and ;i.

. 7]

7"Toqsud.up, it appears that the relatively small long-run decreas

decline in British Columbia'sﬁabove average-relative position. The

remaining provinces (excluding Newfoundland),'while exhibiting“much'

greater short—run variations in their relative positions, do not . show

any substantial gains or. losses over the period 1926—71

2.3. 3 A MODIFIED ANALYSIS ‘OF THE TREND o REéIONAL
P A’,} INEQpAlITY IN PER CAPITA INCOME 1926~ 1971
: The preceding analysis was based on the complete period l926-
vl9ll lhis peribd includes a major depression and a major war and it is
'possible that the inclusion these events may lead to a bias in the trend

of regional income inequality Among the major disruptions during the

depression was a sharp drop in the relative positions of the provinces

. whose economies were based on’ agriculture._ The war, on the other hand

/

brought a number of'equalizing factors : Ehese included the policy of

decentralization of‘war production and military establishments, the

, uniformity,in pay scales of the armed forces, . the introduction df

)
-
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'family allowances, and the increased activity in the Atlantic seaports
' which provided considerable stimulus to incomes in the lower income per
capita provinces,.1 In addition, the war“period saw the recovery'of
the Prairie economies | | o

-: In order to remove any possible biases resulting from theae :
S evets the complete cycles associated with the depression and the yearS'
if 1hich the bulk of the war effort expenditures were made were removedb
from the 1926 to 1971 incqme series.w On the basis of Chamber's f
‘"referenCe"fcycles the years 1929 to 1937 inclusive were eliminated
in order to remove the depression cycle and the years 1942 to 1945
inclusive were deleted in order to remove any possible war effects;

On the basis of the remaining 33 observatiOns the two:‘if
“j unweighted measures of regional inequality, _uw and v :, were regressed

‘on time. The results are presented in Té ble 2.3.3.

It is evident that while there is a- statistically significant

levelling of regional income inequality,the long—run rate of change

D

.is extremely small - slightly

et W .

" per year Furthermore, in cgf“ring these results with those for the”j

2

‘complete period 1926 1971 (see Table 2 3 2) the rate of decline in.lm

regional inequality is even less when the war and depression B

periodS‘areiexcluded It should also be noted that this decrease in if

: 1This effect can be ‘seen- in the relative income figures for
Prince Edward Island Nova Scotia and New Brunswick given in Table 2,

'(Appendix I).

. 2See Edward J Chambers, "Canadian Business Cycles and
'Merchandise Exports," Canadian Journal of . Economics and Political R
Science, (August, 1958) pp. 406 410 B :

Te than‘Onertenth of one’ percentage point‘
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inequality, slight as it is, is almost entirely due to a fall in the
. relative income position of British Columbia.
TABLE 2 3.3

OLS REGBESSIONS OF INDEXES OF DISPERSION, Au AND V ‘,i

. ON TIME (T), 1926-28, 1938~41 -and - 1946-71. (t-RATIOS N PARENTHESES)

.- REGRESSION 1: e A =€ +aT
o . ; uw.

OLS ESTIMATE: ~ - A % 23.1 - .13 R% = 41
N 26.6) (6.6
_ REGRESSION 2: S S T S CE
oLS ESTBMATE: .. v_=27.0-.13r - R%= .45

L'

e A

S Ge s el

0 ‘)

2.3.4° AN ANALYSIS OF. THE TREND oF REGIONAL INEQUALITY ‘
| IN PER CAPITA INCOME FOR THE PERIOD<1949 1971 |

section investigates the trend of regional inequality in

the post—war period The attempt to establish the trehd for this period

L is made for two reasons.‘ Firsrw it is possible that the impact of the

- ‘war expenditures continued well bpyond the years in which the bulk of

i

;them were made That is, it may take some time after an- initial shock

7for the long—run equilibrium (if such exists) to be restored If this:

)’n ~

_:1s the case then even the preceding analysis would produce a biased trend.

" -

‘-An analysis based on the period beyond (say) the 1ate forties or early ‘f .

s

,fifties should not suffer in this respect A second reason for choosing

L3 .

45
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a2

thig period is that the research in 1ater chapters, which relies on the
results of this chapter, is limited by data availability to this period
p Since the goal here, as before, is to establish long run -
h rather than cyclical trends care must be taken in choosing the end—‘m
points of the sample. Clearly, if. &he level of regional inequality is
systematically related to the overall level of economic activity then o

choosing end~points which correspond to different phases of the cycle
s ’ ’ .
- would lead to .a bias in the treng line. There is some evidence that

‘ the level of regional inequality varies systematically over the buadnessf
. cycle Chernick concludes that: m' R . E
. . i :
. while the national unemplpyment level does
© not .tell the whole story, periods ofwhigh economic
" activity in th& post-war period lave been. accom-
panied by a wider spread in the nterregional
structure of labor income per capita. )
N B . r
H'anna2 has found a similar invense(relationship between the coefficient
B

of variation and changes ié the 1eve1 of national income in the United ’

States Green3 found a similar relationship, at’ least for the period

k, . e

v 1890—1%&9 in Canada Given this evidence it is crucial to determine -

- the phases of the post~war business cycles 80 that the proper end yearsVQ'
; N .

can be chosen.‘ The immediate problem posed however, is that of deter—*

vl mining which cycle is relevant, the cycle as- determined by ‘the: national‘
’ unemployment rate or., that determined by changes in national income.éﬁ'

P

Chernick Interregional Disparities in Income, P. 11

“Hanna, State Income Differentials 1919-1954, p._35
T “?Green,)'Regiondd Aspects of Canada s Economiengrowth 1890-
1929 L p.s24z. DT | o ;
' 4Chamber s reference cyclestcould_notrbe-used'since"they do
not’ include more recent years.. R S oo s

! : A
) 1

.\a}‘
o
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: »The)problem arises in that these two cycles are not always in phase
For example, the unemployment rate had reached its peak in 1971 while
1‘the change in the Gross National Product reached its low point in the
previous year. : '

Since Chernick suggests a relationship between inequality and

' 1
the unemployment rate the relative national unemployment rate _was used

by,

- to isolate the cycles over the post~war period This criterion suggests

A .
that 1949 would be a choice consistent with 1971, the last year for which o

provincial data are available 21_ .
ey

On the basis of a sample period of 1949 to 1971 inclusive A

and,VUQ were regressed on time. ' The results are given in Table 2. 3 4
-, L/- v

- There it can be seen that the post—war trend in regional inequality (when

‘—Newfoundland is excluded) is approximately the same &s that for the much

\

.'1onger period 1926 1971. 1In both cases, while there is | a statistically
significant decline in the level of regional income inequality it is l
-slight and relatively unimportant at least in comparison to that ob— :f”

’ _served in other developedwcountries.. It is interesting to note however;‘-:
:?that when Newfoundland is included in the sample the trend becomes more d;'f‘b

regular and the rate of overall convergence $s ié%reased As will be

r'i.;

"Aseen below this is due to, the steady increase in the relative personal

: income per capita position of that province since joining @nfederation

t
. "Lq5‘-" . .
lThat iiﬁﬁthe end years are chosen such that they both saw a-

I_high or Iow unemployment rate relative-to that for the intermediate years.
It 1s: 1mpossible to choose years with approximately the same absolute"

' ylunemployment rate ‘due to .the significant upward trend in (structural)

unemployment over this period S ,_w v

L ’In both. 1949 and 1971 national unemploymenﬁ was at a »g_‘ ;
'cyclical peak. - : I D



OLS REGRESSIONS OF INDEXES OF DISPERSION A and Vuw"

o . TABLE 2, 3.4

- ON TIME (I),‘1949—71, (t-RATIOS IN PARENTHESES) L

ol

REGRESSION 1, (excludes Nfld.): A = CH+aT ;_,a} E j\_r :

Ctuw

 OLS ESTIMATE: . , Auwh= 24,5 = 51it . R®=.52.
(19.5) (~4.8)

~ REGRESSION 2, (excludes NELdL): V.= C+oaT

"
o
~

oS ESTIMATE e V. =30.3-.221 R

| REGRESSION 3, (includes Nfld.): - A =  G+ol = = o
OLS ESTIMATE: . - dfoﬁﬁge;zgnagv,;zar,g;;"

T

O @ ( 3 2? i
B . 'ﬁ ﬁ

REGRESSION & (includes Nfld o ‘1vu%,=’ . + aT T

OLS ESTIMATE 8 TS ‘.vuw = 35. 9 RIPE o SRR GO A

e ey

. . . . . P o Ik
g;ip . o L . , e

As noted earlier the trends for some’ of the individual prof"

.vinces‘were biased due to . the inclusion of the’ war and the depreseion;""hvj-
v,years in the sample In order to remove these irregularities, trends:f
v . T ‘ - » .

: twere fitted for each of :he provinces for the post-war period The,

iresults are presented in Table 2 3 5. By far the most prononnced trends S

.«.‘.\

evident there are those for British Columbia and Newfoundland



TABLE 2.3.5.
RESULTS OF REGRESSIONS OF RELATIVE PERSONAL PER CAPITA
INCOME (y,/y) ON TIME (T) FOR TEN PROVINCES, 1949-71

OLS ESTIMATES BY PROV. FOR THE EQUATION: = >
yi/y‘é C + aT (t ratios in brackets) '

s

Frov..ﬁ'w' . -.7~1 ‘a ,;v' Rzr _Meah-RelativévPer-‘Long-Rﬁn
. e L ~ Capita Income (7) Ranking

NEl 324 .67 .92 . .s5.9 10
oy o @sux o o
'.P.‘E.Ig_ . - -38.4 .YIS‘YZ_; : ,‘60_'. T " 57.4 R : 9
R » (]_1‘,_1)*";_ . (5."6)*" ‘ SRS T
N.s.  66.2 .23 .51 74.3 7 _
o CBTO* L (Dx R
N € 1) L & Y e T
- Que. . 78.7 . . .2b  .L..65 —87.0 5
- Omt. . 120.3 —-.1r . .31 116.9 . . 1 .
LT es.* L (=3)% -y |
" Man.  104.5. . -.26 . .37 95.h4 .
A & Y ) L AR o FL) L REERTE R T
| Sask. 110.3° . -.67 19 . 86.9 . 6
S Ae®E 22y S
- Alta. . 110.7 - =.30 .34 100.3 . 3

' L (345)R e (=303)% . A R
B.C.  136.7 . = -.63 .8l 114.6 - - 2.

' ' '-,(58;0)*‘J (79,5)51., AR ‘75 o »

LS — g ; o
‘v:"._ . . N - [

R T A ST 3 L S
' Indicdtes significance at the 1%.level. (For a twg-tailled test.) .

A
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”post—war period-at about 0.6 of'aiperh‘ntage point per year; Further,;'

the relatively high coefficients of determination reflect the steadiness
. ‘, ) ‘

of this trend

i

As indicated in a preceding section. the trends of the Prairie

: Provinces are difficult to determine due to the effects of the abrupt
kY

swings in agricultural markets.' Ideally, in assessing -the trends in

such cases the period should include t»out the same number of "booms""
L)

and'"busts in suchvmarkets._ The plots of the regressions for Alberta,

Saskatchewan and Manitoba indicate that. the divergent trends for these
: provinces are. largely a. result of the extremely buoyant agricultural
markets in the early 1950 s. If as expected the data for 1973~74

. indicates the recurrence of such conditions uhis trend will be completely

altered and for Alberta and Saskatchewan at least will provide support
for a conclusion of a long-r n constancy. There is some evidence that

Manitoba 5 relative income position has’ deteriorated slightly over thisA

oA

period o e s
. R . I3 A""

_ The'cases of'Novafscotiadand New Brunswick are’also*SOmewhat

difficult to interpret. Although the results in Table 2.3. 5

statistically 31gnificant but slight gonvergence at a rate of.abggg @f gggt ;
" one—fifth oﬁ one percentage point per year, %his result dependsi§ritica%ly !
.On‘the’time period used.‘ If the period 1946—1971 is Jf;d rather §han |

.1949 to'19ll'there is no significant trend It would appear that due to lj

the spillover effects of the war effort both of these provinces were :.

Lt A

: favorably affected until early 1950. These effects tend to. cancel the e &?ﬁcf

trend beyond this period In any case it would probably be safe to.
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‘ conclude that any levelling in the relative positions of Nova Scotia and

[

New Brunswick has been very slight. Prince Edward Island by comparison,
has shown a fairly. steady improvement in its relative position at a ratev

of about one-half of one percentage point per year. Al>

' Although the results for Quebec show a statistically signifi—"fW5.

cant convergence o :r thlS period the rat!’is small (about one—fifth of

one percentage point per year). In addition, the trend appears to be

"non~linear. The plots for the- regression show a slight 1evelling over

the 1950's and then ‘a relative constancy over the 1960 §. Ontario, on
the other hand, has tended to regress toward the national average at a g
rate of about one- tenth of one percentage point per- year.

| In general then, the slight decrease in the interregional s

disPersion of personal income that occurred in the post~war period was

largely due to a convergence in the relative positions of British

: Columbia and Newfoundland and to a lesser extent due to a convergence in _

. Prince Edward Island s position. The remaining six provinces have- ;:1

.

v'ﬁexperienced little if anyvchange in their relative income per capita '

positions when account is taken of the sensitivity o% the long-run

| trend to the end—points of the sample period there is no convinc1ng e

ev1dence of either convergence or divergence. e '\

2 3.5 AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITX IN

- ﬁEARNED INCQME PER CAPITA FOR THE PERIOD 1949—1971
As noted earlier personal income per capdta may not be the'fd
best figure upon whlch“to calculate an index of disparities in regional

participation., Not only does persOnal income include government trans— o

fers which are exogenous from the view of regional adjustment but it

B

“

A

A
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contains some elements which do not reflect returns to activity within
the-region. Earned income per capita as defined above1 excludes both
bgovernment transfers to persons and those componentsuof regional income
; 'which depend on activity outside of the region and thus msy be a better
basis for a measure of endogenbus regional adjustment..
Indexes of dispersion for earned income per capita'for the
1949—1971 period and the results of a regression of these indexes on'
- time for this same period are’ given in Table A (Appendix I) and Tablev
2.3.6 respectively ' Several interesting trends are evident in these
results.‘ First, comparinthhe figures in Table 4 (Appendix I) with
those in Table 1 (Appen%iy 1) indicates that the. degree of regional
ineduality as. measured by differences in earned income per capita is

slightly more severe than that as measured by- differences in. personal '

‘income per'capita., Second, comparing the results in Table 2 3.6 with

52

/.

o those in Table 2 3 4 indicates that while both indexes show a statistic- |

ally significant decline over’ this period, compared to the decline of

?é%the indexes based on personal income per capita the decline dn §§giona1_é .

inequality in earned income per capita is less The coefficient for
* time indicates that the cogificient for time based on earned incdme

c per capita falls at about 0. 17 of a percentage point per year while that
for. pers&%al income per capita falls at about 0 3 of a percentage point,

‘per. year (See Table 2 3. 4.) - In addition, inequality based on earned

income per capita shows greater short~run variation than that based on ”.:,

B

personal,income‘per,capita.

ISee-page 21.



v : TABLE 2 3. 6

OLS REGRESSION OF INDEXES OF REGIONAL DISPERSION OF EARNED INCOME'

,,,,,

PER CAPITA A. AND V UN TIME (T) 1949-1971

(t—RATIOS IN PARENTHESES) o SR .rs
4 i . . ' } . i

(in¢1udes.nf1d;):‘ : 'A;w.ﬁ__' c +Jar.fv9 |
;f{, OLS ESTIMATEQ"}cffdg,:.p'ff;",,‘"' A= 25, 2~ 23T~  RP s
SR R o Gy ey
REGRESSION 2, (includes Nfld}):’ﬁi.i‘ V=  CHar ,
. \'OLS‘EsrrnATE}' oy eese e | g2 = .6l

e e (76.8) "(=5.8)

In general then, it appears that from a regional participation

g viewpoint regional inequality has shown a. small decrease ov thhe post-:'”’ﬁ :

e

" war period. Further, this decrease ia even 1ess than that in terms of

personal income per capita.l This would tend to reinforce the con- _1

=,

L clusions of previous research that there has been 1ittle change in the
o degree of inequality in regional activity in Canada over the post-war

. : SR T T ~1:7;&" R . i - :
» period EERRR - "y u» R T

- The .7 tive earned income per capita positions fbr each of

the prov1nces for tha“post—war period are given in Table 5 (Appendix I)

-.»The results of the regressions of these regional relatives “on a time .

"‘variable are presented iugiable 2. 3 7. These indicate that the provincial/
.l> . - e B . . . - . . »IV N 3 )

lSee Chernick, Ry egional Disparities in Income, P. 23.

) r

Prior to W.W.: II%he trend ' sed on. earned income per capita is very: o

simllar to that " based on. personal income per capita.,qx IR »ls;,,“&‘,v

ORI S -y
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 TABLE 2 3.7 ,;vv-7

5

RESULTS OF REGRESSIONS OF'RELATIVE EARNED INCOME PER CAPITA//

(yei/y ) ON TIM: (T) FOR TEN PROVINCES 1949*1971

o

. oLs ESTIMATES BY PROV. FOR THE. EQUATION. }: I T
| yei/y = C *?UT (t ratios in brackets) CLE A

 Prov. - 'i C C  ?'vl ST aiff‘_‘:Rgl Mean Relative Per Long-Run *
R R ' Capita Income (%)  Ranking -

Nfld. 476 46 .80 sk g
oo (69:8)% T (9i2yk DR e e T

- -

. —— < - - - ~ : - - -‘ - T - " 7 L
- P.E.I. 48,5 © .23 .18 - 2 2 S (1

N.s. 67,3 “5‘1 S SR o676 0 g
o Osx ey e T

N.B.  '} 62.0. - .11 - .08¢ .. " 63.3 T
“ (56’6)* l'%§(1;4>iiﬂ o ST R s S

"N

Que. g1 26 .61 80 g

SR, (138.0)% o (s.7yx

CoOmt. 12101 L RANTES & A §.l20;o  ';=/,%[f; 1.0
| Qe 0¥ L9y o T e T

o Man ;4101 0. =40 RTINS L R 962 SR ,.4 e
St (8. 0)*“" L (F4.9)* IR : o

o Sask. T 999 i Zgi L2 ss7 5

. Alta. 1870 =40 40 102 5

Bc. . 12100 58 75 ,”' ;14,f3gy?“”,{2é§‘f,>
. B AT 250 L S R et + SO

B L

S

) \
]

- Indicates signifi¢anqégat.;he,lz 1evé;’(for»:wo~;aileditests).
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o during the early 1950 s,

trends are. basically the same as those based on pe;f,

- . C el . LT Ld

’

'capita, although somewhat less pronounced /The clearest trends are“f.'”,;

_,’._, ]

as before, the steady and significant decrease and increase in the

\

respectivj:}elative positions of Brit182;Columbia nd Newfoundland

While thefe is a statistically significant.'

v

, vergent trend*for be

Prince Edward,lsland and Quebec, the rate of improvement in their‘

e

relative positions is extremely small Although some trends of a. ng

Q

~diver ent nature‘are* ent for the Prairie Provinc s the  same - o
$:4 ?

-

T L - . ¢

T s : o
. cautious interpretatipn of these trends as was given earlier should

e

' bo applied here asuwell.; S

i Thealargest differences between the provincial relatives

: for earned income and personal income show up for the provinces of

' Ontario Nova Scotia and New Brunswick » Whereas previously there was

] —

L evidence of some levell/gg/in their relative positions (albeit slight)

in terms of earned income per capita there is not even evidence of a J;b R

o .( <~

' statistically significant convergent trendv Thus, pver the post-war

Jperiod'zphese provinces shares of economic activity have remained ,~,
virtually constant."ﬁ.w‘ _ C 1_;7 . .

2. 4 TRENDS OF FACTORS ASSOCIATED WITH CANADIAN REGIONAL INCOME
. o J ) v = X
R NEQUALIT

2 4 1 EXISTING RESEARCH ON FACTORS ASSOCIATED WITH

B CANADIAN REGIONAL INCOME INEQUALITY

In any attempt to explain the 1ong—run trends in Canadian‘f"'f"'

unusually favorable economic conditions in the. agricultural sector I

- .,
i

1AS already noted these trends are, primarily a reSult Of ”}, o

e
2y

o

: . | /‘J{I< “

P
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:E{'of Toronto, 1970)

e

regional inequality‘§it would be desirable to have an explanation for
“\— [y
the degree of regionaI inequality at some given point in time.' Unfor-

"tunately, there ‘have been few systematic studies of thegdeterminants

of Canadian regional income inequality Furthermore, for.the most

part the studiés’ that have been done have concentrated on statistical

rather than~economic.explanations of such ingguality : More will be

. said about this below. . The most important studies in this area of

Q.

.'régional‘inequality inclide those by Chernick,, Dent’on,gﬁ and- Poduluk 3

"Other motre specialrzed studies have been done by George4 and by Caves
A , P :

Q .

and H?‘lton.5
"The results of Chernick's research which .are “relevant to

this study have already been mentioned in preceding sections. One
conclusion however,which is worth reiterating is that about three— -

fifths and two-fifths of the inequality in earned income per capita6 L

ya
/
/

areldue to inequalityhin earnings per'Worker and inequality indf:

- . - . . . . .

lChernick‘41nterregiona1'Disparities in Income.

2Denton, An- Analysis of Interregional Differences in Manpower
Utilization and Earnings. .

e
>

I

3Jenny Poduluk Incomes of Canadians, D. B S monograph : ;,h'

(Ottawa. Queen 8 Printer, 1968)

-

S TN George A Leader and a Laggard (Tpronto; - University -

)

W

Prospect and Retrospect, (Cambridge, Mass,. Harvard University Press,
1959) - :

8

6

per capita is due to regional variations in earned. income per capita.

*;' Richard "E. Caves and Richard H. Holton, The Canadian Economy

Recall that the bulk of the regioné;/yariations in inctme

56
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employment bases1 respectively. Givenmthis, it is clear that ‘the most

important element of any explanation of regional income inequality will

bevan explanation of regional wage - inequality. It should be noted that -

’the.inequality in employment bases is- related to the regional structure

of partic1pation Trates, unemployment rates and the age distributions

of the regional populations.2 O;_ ' L ’ :
The study by Poduluk employs 1961 Census data and examines

the importance of fodr factors\in rec onal differences in average incomes ﬁj?i

of make w0rkers.' These are' (1) ti. . age structure of the labor force, :

.v’,

(i1) the rural—urban distribution of _he labor force, (iii) the’ level

the rural-urban distribution of the labor force-account for part of che 7
_ The regional employment/base is defined as the percentage of
the regional population which»is e ployed S L
‘ 21f Y = earned income, P = total population and L = total ‘ '
" employment, then. o i . S R o
o .
' Letting Pl = source population (that is, non—institutionalized popula~‘=“'ﬁ

tion 14 years of age and over) le— residual population P - Pl’ P = -
the part1c1pation rate, U = total unemployment “and LF = the labor- force,j .
"L/P can- be written as: ) _ ' . o .
R _ L~y - P+P{~U R L SR
_ v P .] v P] P 1+P Aﬁa .
where u* = the. unemployment rate. Thus it can be seen that earned in—‘:ﬁ

".cOme per capita ig positively related- to earnings periworker, the partici-“:
pation rate, and the percentage of thevpopulation'classified as source

b
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2

regional differences in average earnings of maleS, most of this Z
inequality remains te be accounted for.- It will be recalled that
Denton who looked at earnings for all workers rather thanﬁjgst earnings

for male workers, and considered several more factors than did Poduluk

reached basically the\same conclusion. .
l The studies of both Denton and Poduluk are statistical and

v

» symptom orienEed rather than economic and causality oriented. Both\-

v .
- *

;use the "standardization" method of analysis2 which involves the'
,)u,uu.. s ~
c'eneration of various Weighted averages.’ Although this method may be

,}’“
- useful in’ terms of suggesting some of the factors associated with
d 285o0clated

o —/ .
N .

"regional inqome differences, it is not ubeful in’ terms of explainidg
St : ‘u-vn/ L
the basic causes.3v For example, although regional differences in

unemployment and participation rates are found to account for some '

) ‘of the differences inaregional income per capita no explanation is
. wfi i
?24

@f?ered as to why regional unemployment or participation rates vary.
e g

é Clearly it is this latter type of explanation which. is required in

R —

: order to make policy recommendations.
° < “" 5o ) . . B
' Perhaps the most damaging criticism of the standardization

.o 2
c;- oy

proceduqayused in the above mentioned saégies is that it assumes that,

3 arefindependentvwhen.in‘fact

Lo Co S

. R L B e
“", 2Seé Frank Hann » State’ Income Differentials, 1919-1954
(Durham, N.C.: Duke Univ rsity -Press, 1959), "Appendix B" for a
discussion of the standar ization technique.,. L P

. +
31t should be n‘ted that: Denton was fully aware of this

o shortcoming of the stand’rdization method of analysis. ‘ R
. . o . X ’ j,.’A .4

LN . i o - X - C

[
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hthis'is rarely the case.’ Many of the variables, such as unemployment

;.impdssible to get at the underlying cause of regional inequality unless

and participation rates,l are closely related and’it is therefore

., such interrelationships are taken account of in the analysis.

While statistical explanations-are'less than’ideal from'the

_point of view of unde;standing the true causes of regional disparities,

H,and 1negualities in earnings per worker:or wages. Further as- indicated,a

ﬂ”they do act as guideposts in isolating the most important factors in

s

- regional inequality. It is in this 1ight that attention is focused .t £y

on regional inequalities in earnings and employment bases in this S
. . o7 . : . . _ . r

It will be recalled that the two factors in regional inequal— '; R
LY R

ity in earned intome per capita are inequalities in employment bases '

regional inequalities in these factors account for roughly two-fifths ”

“and - three—fifths respectively of the inequality in earned income per

‘.capita. Given this, the long—run trends of regional inequality in. each T

of a long—run equilibrium interpretation of the trend in, Canadian '

' ~of these factors must be established in order to assess the plausibility

N

"
regional inequality. That is, it is necessary to d@termine whethﬁ%%ﬁhe

trend in inequality with respect to” earned income per capita~5et out 1n f

 the previous section is due to offsettrng changes in inequalities with _~-[_p j

-

1See for. example -N. M Swan, Response of Labor Supply te © - o
Demand in Canadian Regions, Discussion Paper 116, (Queen s University, ' N

1973). There .the participation-rate is related to,- among other vari~- .

‘ables, the {memployment rate. Both the "discouraged worker" and- "added

"“worker" hypotheses for participation rates involve a relationship

' between unemployment and partioipation rates.

.
a

[
1
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3 respect to- employment bases and earnings per worker, or a relative long-

run stability in each If there is .an- increase in- regional inequality

. in employment bases but a general convergenceﬁfl wages, any explanation ;
'oi the lack of substantial changes in Canadian regional inequality must
vinvolve an explanation of the 1ncreasing inequality in employment bases.

[

f Only in the latter case could one suggest a long—run equilibrlum of

o

the type predicted by most economic theory

O 1

2 4.2 AN ANALYSIS OF 'THE TREND oF REGIONAL INEQUALITY
| | IN mmnmm BASES 1949 1971

Since annual data on employment are’ ‘only available on a five'_‘:
region breakdown for this period the measures of regional inequality .
" in the employment base must be limited to that. basis. Regional values»
vfor the employment basel along with the unweighted coefficient of k o
' variation are glven in Table 6 (Appendix I) These values are graphed
.in Figure 2 4. 1 From this data it can be\seen that there is consider—
.able regional variation in employment as a percentage of.population
(with the Atlantic and Ontario regions showing the largest deviations '

-

from the Canadian average) ‘But there is no significant long-run trend

’

fin the regional dispersion of the employment base. The coefficient of
variation in the early 1950'8 was about the same as that for the 1ate
'j1960 s The slight rise in inequality during ‘the intervening years was;

' largely due to an increase in the Prairie s employment base and a fall

~in that ‘of British Columbia.

l'I‘h.e regional employment base is defined as regional employment ;5"
as a: percentage of regional population.,‘ ”
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Over the 1949 1971 period all regions tended to follow the’ ;
"y shaped pattern for the national employment base. This particular
pattern was due to a fall and subsequent rise in thefproportion of
he population in the working age categories, coupled with high
unemployment during the 1ate 1950's and early 1960 'S.

The general long~run constancy in regional inequality in

employment bases could either be due” to a general constancy in the

. _regional. dispersion of unemployment rates, participation rates and age -

distributions or offsetting changes in the dispersion of these factors.”"

~

In an attempt to determine wHich of these explanations is valid the

C long run trend in the regional dispersion of each of these factors was

analyzed 'On the basis of this analysis,,which:is not-reported'here,'

it was concluded that there was a general constancy in the dispersion

of regional participation rates, a general constancy or possibly a
slight decrease in. the dispersion of regional unemployment rates and
‘a continual but slight decrease in the dispersion of regional -age
distributions. The slight levelling in regional age distributions

along with the possible slight levelling in the dispersion of regional

unemployment rates did not significantly affect the trend in inequality

in regional employment bases because of the peculiar interaction of
- these factors across regions. While Ontario improved its relative_

position with respect to. unemployment rates its age distribution

-'regressed towards the national average.” Similarly, while the partici—" L

pation rate in British Columbia rose towards thg\national average its .

_age distribution fell toward the national average. -The improvement:s'

62

&



N

g}fbht rigse in the Prairie 8 relative participation rate was offset

by an equally 1ight deterioration in its relative age distribution.

~ AN ANALYSIS OF THE TREND OF REGIONAL INEQUALITY |
C . IN EARNINGS PER WORKER, 1949-1971
Using earned income per worker ag a measure of earnings per
worker and a five region breakdown the regional relatives were cal- .
N culated along with the - coefficient of variation These figures are

presented in Table 7 (Appendix I) and graphed in. Figure 2. 4 2

As can be seen from the index of dispersion there has been co

“some levelling over the period 1949 1971 in regional inequality in. |

' earnings per worker. This has been the main reason for the slight

{‘convergence -of regional earned income per capita noteg previously It

is important to note. however, that the observed convergence of regional”
earnings is almost entirely due to a steady and quite rapid decline in

B British Columbia 8 relative position.l The relative positions of the 3

2

other four regions have remained fairly constant over this period

1A regression analysis indicates that British Columbia s

- relative position in terms of earnings per worker fell by about 0.76. of 4

‘one percentage point per year over: this period
' 2

63

;ﬁ;wﬁl”‘ It will be recalled that while ‘the bulk of regional varia—:

ji“‘ ‘tions in” earnings is unaccounted for, regional differences: in such

; factors 48 rural—urban population distributions, age. distiibutions .
Fﬂof the labor force and education ‘'of the labor force _statistically

,account for part of - this: inequality.l An ‘analysis of the long-run B 5-‘.4"

LR ggxends 'in these factors revealed .that with the exception of inequal-

ities in rural-urban distributions (in which case there has been some

cmmtmm mmrtﬁm.-g;vt.__p.ﬁ .,“fA SR T
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Two cases of particular interest with regard to earnings

differentials aré ‘Nova Scotia and Alberta.‘ Because certain data

required to test the model of regional adjustment set out in Chapter IV

" are dvailable for these provinces, and because they - represent interesting

cases\in‘terms of economic adjustment, they will form the basis of the
explanation of Canadian trends of regional inequality proposed in this

' thesis. It is therefore. appropriate at this point to look at the long— .
: run trends of the edarnings positions of these two provinces.

T

Using estimated employment for Alberta and Nova Scotial and

o

data on earned income for the respective provinces, earned income per

employed worker in each province as a percentage of that for Canada was

~

'. calculated for the period 1950—1971 These figures are, presented in

Table 8 (Appendix . Considering first the case of Nova Scotia, there

is no convincing evidence of either a convergent or, divergent trend.
) 4

While its relative position in terms of earnings&ger worker shows some P

improvement towards the end of the period thisychahge is within the

year—to-year variations throughout ‘the period Furt ;rmore, rough

/1relativehearnrngs close to that in_l970.

-

o

l'See' Chaper ¥, “Section 5.2.2.

i It must be stressed that in the cases of«both.ﬁ_vayScotia and(
Alberta conclusions ;about the long—run trend depend critically on the
end-points and’ hence Qne can\be easily misled by the data in Table -8 .
(Appendix I). - Because of th sensitivity and the lack of well defined
" criteria for choosing end-points for these cases it was: felt that little
‘could be gained from a statistical analysis of the data.. ' P :

- o B



ae longerun tr:nd fox ﬂrnings in Alberta relative to that
‘for Cr ia iy also probably beci i erpreted as one of relative
cons” .ncy. As noted in earlier gac _ons, although.there appears'to.be a
dow . :rd trecnd “n Alberta's relati: position this is largely due to the

eXc. :tionally strong performance '°© the agricultural sector during the

. ear.y _iI3's If the last yez a the sample reflected equally buoyant |

conditions this trenc . wt be apparent.l’ It is also possible that

. /

.the higher—than—a Se earnings position in the early 1950's and the :“.“
_subsequent ﬁall to }>low—average represents some short—run‘adjustment to
the large scale investments related to the development of the oil and

gas- industry in Alberta. ‘

| It is also worthwhile to note that. in terms of the relative
vp051tions with reSpect to employment bases of "these provinces, (see

‘Table 8 Appendix I) there has been little change .over .the period 1950-

1971. In the case of Alberta the long—run trend has been almost
7

perfectly constant. o o ,; - A : S ,

| 2.5 SUMMARY AND”COI‘#CI',USI'ONS :

‘. o On. the. basis of the foregoing analysis several.conclusions
1i»\can bewreached First,»any 1evelling in Canadian regional‘income '

) inequality has been slight. When major disruptions in the economy over .
‘the period 1926 1971 are taken into account the long—run decline in

,g‘regional inequality as measured by the coefficienttof variation is

'about one-tenth_of one percentage point per year. If the experience of

- lCompare Table 2.3, 27 and Table. 2.3. 5 above. When the longerv
) period is used, there is no significant increasing or decreasing trend
~in Alberta s,relative income positlon. N R L e



h _ regional inequalities in employment bases and earnings per worker as .

2

P 1
“»th’
‘other developed countries in this respect is used as a benchmark this e
A ) T o _":t‘f“vv,

» :
4 ,t.

levelling appears relatively unimportant. M»" ' gﬁ:"

'

b Second the long~run trend iﬁ regional income inequality

, w

“depends to gome ‘extent on the in e measure used When earned income -
bper capita is used’ the amount of 1evelling is less than when personal

income per capita is used. ﬂkis suggests that there has been a slightly

greater decline in region_y\inequalities in welfare than in economic
S N o -
- activity or participatid§ Clearly, it is the latter type of. change

.

'vwhich is relevant to thé predictiéns of most models of economic | “ -

12

,adjustment. ’ - , i: o ‘; hj_, _ ‘,f~ -'~"3’ , o

Third .what little decrease there has'been in the degree of
.Canadian regional inequality has been almost entirely due to a fall in
“’British Columbia s relative income position and a rise in Newfoundland s.‘
This change in Newfoundfand '8 positiontmaY”in part reflect ‘an: adjustmentjv~
towards a new equilibrium upon entering Confederation. While ther ' ':e.V :
‘f.been some slight changes in the relative positions of some of the )

8 * @'ﬁ'
_remaining pro@&hces, for the most parﬁ there has been a remarkable

[

’stability in their long—run positions.l In fact if changes in earned
income per capita are. used as a measure of economic adjustment most of

‘,the provinces display a constant trend in relative income per capita

. Fourth much the same patterns hold with respect to trends in
. R

~

‘ w1th inequalities in” earned income per capita._ There has been a :

-

'.constant trend in regional variations in employment bases over the

.period 1949 l97l The slight levelling in regional inequaliry in;r,f

) earned income per worker observed over the period 1949—1971 has been e

-1

S
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almost entirely due to a steady deteriaration in British,Columbia 5

p% '\

above—average-relative position. ‘The. remai ing regions, including the

o s l

. special cases of Alberta and Nova Scoti& appear to have maintained a
. "P /
-fairly stable relative position in terms of earnings per worker over

N )‘
s

this period S :

, In light of the above then, the trend‘in Canadian regional S
_inequality is probably best interpreted as some type of long—run
'equilibrium where the individual cases of. British.Columbia and @:v{
‘Newfoundland constitute exceptions. No attempt is made in this study
}to explain these exceptions' rather attention is devoted to explaining

what appears: to be a relative stability in the positions of most of the
‘fregions. . o » _; ‘ : » - 2 ® ' 'ﬁ

.. . . . ) . ' .

Given this interpretation, any. explanation of the lack of

' psubstantial change in the degree of Canadian regional inequality must

involvé an'explanation of the 1ack of significant change in inequalities

[

°

“';‘in both employment bases and earnings per worker.' Such explanations ;"

68

however must ‘be built on a solid theoretical foundation. \WhiIe there is o

\

_at present a: significant amount of literature relevant to regional
: 3

adjustment in earnings per worker,.there is very little relhvant to e

' recently that some attention has been focused on the causes of regional

e .

:v_differencei\in such factors as participation rates and age distributions.l .

T :2;:§ for example, Neil Swan, "The Response of Labour Supply to‘_"
na

" Demand in dian Regions," Canadian Journal of Economics,’ 7, "(August,-
1974); pp. 418~433, and Frank T. Denton. and--Byron G. Spencer, ' Analyzing
‘the Economic'Effects aof Changes in Fertility.u A ‘Simulation Approach "

ZWorking Paper No. 73-06 (Hamiito%Jl Ontario. McMaster University, June,.'

*‘;'1973) pp. 1-34. .

'n_lregional adjustment in employment bases. In fact it has only been very/ '

.



Given ‘the: confines of this thesis and ‘this lack of an adequgte

‘[ theoretical foundation then, attention is limited to an explanation of
.:the long—run ‘trend in regional earnings inequalities. It is worth
'-noting, however, that such an explanation should go. a long Way toward

understanding the trend in regional income inequélity since about

three—fifths of this inequality is due to this factor.- The following' '

‘Chapter is devoted to summarizing the theoretical as%ects of regional.f

‘earnings adjustment.

a 69 .
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. CHAPTER III

- THEORETICAL ASPECTS OF REGIONAL WAGE ADJUSTMENT

3.1 THEORIES OF ECONOMIC ADJUSTMENT

SN . In this chapter the long-run trends in Canadian regional wage

nd income 1nequality set out in Chapter II are related to varlous v/_ ‘

M \ ]
economic theories which have been _or can be advanced to explain regional
nt., Particular~attention is paid to evaluating each

i economic adjust
of the theories wi in the context’ 6f the problem as set out in Chapter -

" This summary and?critique suggests the most important avenues of
- .

regional adjustment nd 1ndicates the basic requirements of ‘a; more}

- ]

. adequate and realisti model of regional adjustment. -Such a'model‘is,

i presented in Chapter»IV
. 7

‘VRegional economic adiustment generally involves one or.a’ com=

. J @

bination of 1nterregional fivr of goods, people, funds and technology,
. h 4

These in turn are interrelated with adQUStments in other variables, thc
" most~important of which include régional wage rates, price levels, terms o

of- trade, unemployment rates and returns on investments.»

There are numerous strands of economic theor? relevant to
¥ ..

regional adjustment and each places a slightly different emphasis on.

EY the economic variables and the chain of eVentSvinvolved ih the adJust— Ao

E

- s - \ !
ment process. For this reason there appears to be no "best”,cla551f1—
» ‘(\‘v'

Bl . “.

catqry scheme for summary purposes The somewhat arbitrarvlclassifi—

-

cation used here discrfminates among theories which\emphasize commddity 51

1

AT e
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;“trade in the adjustment process, those which emphcsize factor mobility

in the adjustment process, and those which combine bot§

o

3 2 THEORIES OF ADJUSTMENT WHICH STRESS COMMODITY MOVEMENTS

321 TRADE THEORY LU T ,

Although trade theory was’ developed to ekplain international

'P_

-trade in goods and services it is i&,some ways better’suited to. explaining
interregional trade l There are twg basic types of trade theory the
‘Classical or Ricardian theory and the Hechscher Ohlin -theory. - Within

the Ricardian theory2 trade among regions is determined according

. to comparative advan qPe, which results from differences 1n.relative
'efficiencies in production due to regional differences in factor 1nputs
or. technology Although this theory predicts higher per capita incomes

. ;for the region with the greatesf absolute advantage, this prediction is

based on’ a model which neither explains how ‘a region Qbmes to have a,

. & ’ v,
comparative advantage in cer/ain products and how this may change overg s

R

time, nor takes account of interregional movements of: capital and labor.'

The Hechscher Ohlin (H~O) theory has largely supplanted the

classical trade theory ~Not only does it predict the commodities which

a reglon will spec1alize in but it is quite amenable to various

\\ vt

SN

, 1For arguments~along these lines see J R. Marooney an J M.
Walker, "A Regional Test of the Hechscher-Ohlin Hypothesis," Jourhal of‘
Political Economy, 74, (December, 1966), PP, 573~586 )

. AR :
ey 2For a summary of this theory in a regional context see "A.D.
"~ Scott, 'Policy for Declining Regions: A: ‘Theoretical Approach," in "
,Areas of Economic Stress in Canada, edited by W.D. Wood and R.S, Thoman,
(Kingston Ontarlo"Industrial Relations Centre, Queen 8 Univer51ty; 1965)

Y 4 S
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extensions. This theory argues that given certain assumptionsl regions

Cwill tend to specialize in those commodities which use #ts relatively

'._abundant factors most intensively in ‘their production.

.

In addition to showing the realism of many of the assumptions ’
'th the H-0 theoryminya regional setting, Marooney- and Walker2 have
attempted a regional test of the theory using U. S data and found som
support for a regional version of the theory Specifically, they fo ind

that on the basis of a North—South breakdown there tends to be an D WA

kO © 3

[ < ( )
inverse rank correlation betweén industry'capitalflaborfratios and
changes in the corresponding industry location quotients.

The main attractiveness of the H-0 theory in relation to” the

','problem ‘of regional 1nequa11ty lies in the extensions which give. pre—
A . “
d1ctions about. factor price movements. Samuelson3 proved that under
-8

the H-0 theory factor price equalization would result even in the com-
plete absence of factor movements He assumed two goods and ‘two factors,

perfect competition, irreversible factor intensities at all factor prlce ’
(

ratios, diminishing marginal returns in the production of all goods,

identical linear homogeneous production functions for each good in both

o

/////re/ions (countries) and no complete»specialization. If complete

: . l'I‘hese are convenienthy summarized in R. Caves, Trade and
_ ,Economic Structure, (Cambridge Mass.. Harvard University Press, 1960) .

2Marooney and Walker, " A Regional Test of the Hechscher—Ohlin
Hypothesis, p- SSI . . ‘ ' » v -

3P A. Samuelson, 'International Trade and Equalization of
Factor Prices," Economic Journal, 58, (June 1948), PP- 163 184.




o one unit of the factpr from one region to the other.

t

o

Specialization is allowed factor prices will not be completely equafized
across. all regions but there will be a tendency towards such equalization

" Many of the assumptions in the factor price equalization

theorem are extremely restrictive even for the regiona case. Relaxingb
some of these assumptions and allowing for transportatio chts,‘differ—

ences in regional production conditions for similar«goods and regional

differences in ‘the quality of -factors of production would mean incomplete

_-equalization -
Perhaps the most unrealistic assumption of the regional variant

of als theorem is that of regional factor immobility.v In“aéregional
,contexs capital and labor are usually highly mobilE\and can'?zrm a

subs i-ute-for commodity movements Mundell1 consid€~ed the case of
tactor mobility and commodity immobility, and showed that iven a set of
s sumprions -similar to those embodied fh the factor price equalization T
theorei, and given an initial inequality in }actor prices, factors would
move sJ‘as to equalize factor prices, commodity prices and eliminate

fu.ther factor movement% With this approach the)&xistence of migration

IS or costs assoc%%ted with capital movements would prevent complete

factor price equalization.._2 s o ' - P

: IR, A. Mundell International Trade and Factor Mobility,"
American’ Economic Review, 47 (June,’ 1957) .

.

]

See L. Lefeber Allocation in Space: Production Transport ,
" and Industrial Location (Amsterdam North Holland Publishing Co., 1958).
Using a similar model, he shows’ that with transportatioat costs, regional
factor prices would differ in equilibrium by the marginal cost of mov1ng

o

s S : o k 1

!

L
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- In reality the regional case lies somewhere between fhe two
extremé cases considered by Samuelson and Mundell There is both sub-b
r'stantial but imperfect factor mobility and a clOSe approximation to
free commodity trade. It would be reasonable to expect that if ,the <“
basic assumptions of the equalization thEOrems hold, then the movement
towards equalization of factor returns should be much more rapid and .

.much more complete in the regional case as compared to the international

- -

case
A major weakness of the trade theory outlined above for the
purpose of understanding regional adjustmenc is that the problem is of

'a dynamic nature while the theory is largely framed in static terms

\

__—

While the technology of production alOng With the quantities and qualities

3

" of factors of production -are given and fiXed in the theory, factor-price

v

6.
movements occur in a worI/ 4 where factors of production change and grow;

resources are depleted and new ones’ are discovered, technologies change

and are accepted and implemented at differEnt races across regions, a&d
. -~ B . .
./‘1‘ AR LY

g

. regiong for similar skills and occupationg. In ‘this case the equaliza—
g_tion of factor pmices should produce ‘a tenden gbward eqnalization of
'per. capita incomes. ) T IR ‘

bl

S

o

L

o

a,u
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I

: ‘ L , 1 | _ .
. where demands .and tastes constantly change.™ o : S

. 3.2.2 INCOMETHEORY e : L

Various macroeconomic models of income determination “have been

<

no- 2 ) .
adapted to the regional case.’, The two most common adaptations éie those -

involving %he Classical And KEynesian approaches to income determination
j.In both cases regions are viewed as being linked primarily through inter—
regional trade and.hence most . adjustments are through the balance of pay—
‘ments which in turn involve adjustments in regional factor and commodity
prices or unemployment. ' ,i“- SR f_ ’ A <

Within a classical framework wages and prices are assumed to )

. be flexible, responding quickly to changes in supply and demand If

- labor is immobile ihterregionally any disequilibrium will be corrected

fby changes in regional wages and prices To illustrate, if a region
2 4
: suffers a decline in its exports it is predicted that the resulting

‘excess supply of labor will have two effects First, as wages in the

“_exporting sector fall there will be worsening of the regions terms of,

'trade tending to encourage exports from the region and to’ discourage
&2

'imports to, the region Secondly, the fall in the regions wage level

' will tend to raise ‘the return on investments in the region producing ’

: It should be noted that several attempts have been made to

take account ‘of these types of factors. See, for example, Irving B. )
Kravis, "'Availability and Other, Influentes on.the Commodity Composi- =  »
‘tion of Trade,' Journal of - Politiv Economy, 64 ,: (April 1956),

f,pp. 143 145 .
' 2388, for example,‘H,l 8x _gsbn Regional Economics, (London' Teenl g
Weidenfeld and Nicolson,,l969), PR 4786 _ . ’
t T I _ g@ R




: ' o
o plied decrease in regional income and an increase it unemployment int

N T e

v

a capital inflow. yThege two effects will restore ‘the balance of payments

equilibrium and arrest any further divergence in regional .wage rates

v

Within the clasgical framework there is no requirement for

factor price equalization. In fact without labor mobility a diver—

_1 »." ,

‘gence of relative rEal regional wage levels would be expected to result
' from any continuous fall in.the demand for a particular region s exports.

In the more realistic case where labor mobility is allowed however, if :
>-migration is. economically motivated and sufficiently responsive to any

. Ky . [ -~ ,“‘.A}
differences in real regional wages in-excess of migration costs, the

.movement of people from. the low—real—wage regions to the high~real—wage

X

regions will produce a tendency toward the equalization of ‘real wages.g

G- -
Lo

. The second main type of model of income determination is that
. } a0
“associated with Keynes. Within a’ Keynesian framework wages and prices
are assumed downwardly rigid Using the exampLe of a decline in a

N
- region 's exports, the fall in aggregate demand would produce a multi—

'“‘the region, both tending to diszhurage imports and thereby restoring |
:the balance of . payments equilibrium and preventing any divergence of
regional wage,rates. This adjustment would be aided by the private net

<asset drain from the region required to finance cﬂe temporary deficit

While these simple models emphasize forces for regional

76 .

balance of payments equilibrium, they ignore the possibility that a ,b‘f;' :

v

. Balance gf Payments deficit could be maintained over the long-run wf'

.through government interregional transfers What little evidence there'

.

¢ ) . o . ot . .




\'case.l In such a. case interregional transfers which tend to allow

regional long~run balance of payments disequilibrium situations to per-

B

sist prevent the changes in regional wages, incomes or unemployment : ~r;l

brequired for the adjustmenﬂ to be complete.“,?f‘ e

Both the Classical and Keynesian models of income éeter;'w'
;mination stress factors which are important in short ~fun . variations in
yincome. As sudh they have limited applicability to. the problem of i
long—run regional wage and income inequality Further, they largely *\«/ fl}"

’ignore interregional factor mobility

3.2.3 DEMAND DOMINATED GROWTH THEORY
There are. numerous growth theories applicable to the regional
f'economy. For the most part, theories of regional growth can be charac—.
terized as. being either demand or. supply dominated The former types b; .
are generally most applicable to lagging regions while the latter are |

'generally most applicable to rapidly growing regions : One of the,fi,

simplest demand dominated theories is the export base theory of regional ,1"

2t

growth ' It argues that the. rate of growth of regional income is depenr“ ':i
O L. i

i'\l dent on the rate of growth of the region ER export base which in turn is

/// dependent on. the growth in demand for the region 8 exportable production.2

"

(G .
7 Tsee Chapt’er v, section 4 2 .
: 2For applications of this‘model, see R E, Bolton, Defense I

Purchases and. Regional Growth, (Washington D.C.: Brookings Institution,

- 1966)3 Fredrick Bell, "An Econometric Forecasting Model For A Region," Y
"Journal of Regional Science,{VI (19 7, p Pp. .109< 127, and John E -
.Vanderkamp, "The Effect of. Ok,t—Migrati n on Regional Employment ,"' gCanadian :
Journal of Economics, IIIM\(November 1970), PP 541 549 .

N



Such a simplified theory is not‘without serious weaknesseswl however, ' \JT:t
most important of which are its lack of consideration of the possibility-
of endogenously generated grow;h and its failure to explicitly take |
| account of interregional linkages. "With respect to the latter, it
does rot take account of the fact that an increase in exports from
c «tgion means an increase in imports to another Which through its

effects on the Second region will in turn affeét exports from the first
> )
region. C

‘
' ‘ 4

AP A much more sophisticated group of demand dominated.models
.are~th08e characterized as Harrod—Domar (H-D) models. “A regional
‘variant of ‘a H-D model has been set out by Richardson.? For the most
part meaningful statements about regional adjustment on the basis of
;'wthe H-D type of model can only be made if an equilibrium condition

requiring all regions to grow at identical rates is assumed 3. This,

‘ 1ong—run trend in regional growth In the absence of‘such a restriction

~

all that can be said is that regions with net import surpluses and net

' s_immigration should tend to grow faster than regions with net import

N

deficits and net emigration. 4

xi N

- lSee M. D Thomas ”The Export ‘Base and Development Stages S ,
Theories of Regional Economic Growth " Land Economicés, 40 (November, - .
_' 1964), PP- 421-432, ‘ . PRy

P e
s

2Richardson, Regional Economics, pp 323—331

Pty X ‘Jﬁ . . . SR
3This is 1arge1y a result of the extremely restrictive oo ﬁﬂ
'_assumption of fixed production coefficients." ' R '

i




3.3 THEORIES/OF‘ADJUSTMENT WHICH STRESS FACTOR MOVEMENTS
| 3.3.1 THE BASIC THEORY OF MIGRATION
Although there are many statements concerning interregional

labor migration in .the literature there ‘does not appear to be a summary

of the theory which is usefuﬁ for the purposes at hand. 1 This first

section is therefore devoted to summarizing several important strands of -

the theory ‘ This summary b gins with a partial analysis of migration in
’ which interregional earning differentials(at any point in time are given

These differentials are ini ially viewed as constituting a state of dis~

equilibrium and within this framework migration is viewed ‘as being a

reSponse to. this state of d sequilibrium | |

Not only does mi yration theory typically emphasize the impor-

—tance of economic factors ong the determinants of interregional

79

migration but empirical studies ‘have provided considerable support for

this notion 2 of the economic factors the most important determinants

of migration tend to be e potential for improvement in income or:

\

lOne of the most complete summaries 1s G. Sahota "An 'Economic
Analysis of Internal Migration in Brazil," Journal of Political Economy, .

76, (March, April, 1968), pp. 218-245. The seminal article in this areg -

is L.A. Sjaastad "The Costs and Returns of Human Migration," Journal of
Political Economy, 70, Supplement (October 1962), Pp. 80-93

2See for example May Nickson raphic Mobility in Canada,
- October, 1964—0ctober, 1965, DBS, Special abor Force Study No. s (1967).
- The author found that over 70% of all migrafits surveyed reported economic
. motives for moving Other recent empirical studies of Canadian inter-
1regional migration include: John Vanderkamp, 'Interregional’ Mobility in
\Canada:. A Study of the. Time Pattern of Migration," Canadian Journal of
Economics, I > (August, 1968), Pp. 595-608; T. Courchene, - Intérprovin‘ial

igratien and Economic Adjustment," Canadian Journal of Economics, III,

Migration in Canada as a 'Human Capital Decision Journal of Political
Econ omy, 79 (August*‘l971), PP. 795r804

¥

: .h P,

IO A
a ‘
L °

(November, 1970) pp. 350~5763 C. Laber and &- X Chase’, 'Inter-Provincial



earnings positions and employment opportunities.l

/

If consideration is initially limited to interregional wage

differentials it is reasonable to postulate that in a “two region system :

( B

/net migration from region 1 (the low wage region) to region 2 (the high

wage region) is positi&ely related to any excess of the potential

~

earnings differential between the two regions over the costs of’ migration

Symbolically'v o L o

C]; £' > 0;

‘\i

J.B.l' hlt = f[(wét-wlt‘:-

where Mi is the rate of. net emigration from region l to region 2 in
period t, s Vi is the wage rate’ or earned income per worker in region i
in period t, and C represents the costs associated with migration. HThis.

may be written more compactly as:

3.3.2 M1t = f(@lt—C);.‘, IR :" e
v.'where O%t = (wzt-wlt) > 0. ':; R i' o fj‘ L E
F'ollowingASahota,2 c is aasumed to- consist of: (i) money

costs in the form of increased expenditure on food lodging and transport,

(ii) non—money costs in the form of income foregone during the period while
e

travelling, searching for, or learning a new’ job and (111) . psychic costs

Sw , . - . . . . ) \

, It should be noted that the primary concern here is wit the'
~determinants of the magnitude of interregional migration éver time: _
- rather than with the cross—sectional nature of migration (where for
"example, factors . such as geographical distance would be important)

_ 2G. Sahota "An Economic Analysis of Internal Migration in
Bra21l ".p. 219, B




‘ associated with such things as changing lifestyles and homesickness. R

The second cost component is essentially an opportunity eost and as such

_ will bear some relation to earnings in the migration sendins region. If

a

this cost is relatively important in relation to total costs the

appropriate specification of the migration function will stress relative
rather than absolute earnings differentials as in 3. 3tl That is, given‘

that o is some constant and aw, represents the: opportunity costs assoc-

;xf,

iated with migration these additional costs- can be incorporated in~
™~

3.3.1 to get‘ - g B \A“ e

3.3. 3 Mlt = f[(w2t =W ) - (C J»'wi;)];

which can be. rearranged to get: -

o

W, -y S

3.3.&2 Mlt =gffig%r——l£ - C‘);i where C' = ﬁg—'—.a;h‘
o . :lt, s 1t

These migration functions could be cast in either a linear or

a non—linear form. T

3.3.2 EXPECTED.ﬁARNINGS DIFFERENTIAL MIGRATION FUNCTIONS

~In most cases the'appropriate earnings variable in the

4m&gratien function will be the expected earnings—differential since the

o,

R

81

» ~probabi¢&ty Qﬁ cap*uring higher wage jobs through migration is generally .

S, e

o 1

less than one.” Thusi3 3.2 might be revised to:.

"u_

3.3.5 Ml f[P .(w

i

| R N

2t

;f'fS 0; where P is the probability of capturing a high,wage job in

A\ \

regi;n 2. If it is assumed that migrants initially join the pool of

. l
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unemployed workers and that the selection from this pool-is random'the o
probability,of'getting a job in region‘2'will be proportional to the

unemployment rate there.1 fThat'is, 2t is proportional to ﬁi—-where
t.

2 is the unemployment rate in region 2-at time t.
v'This approach can be extended by taking»intO'account .any
?push“vfactors associated with high unemployment in. the sending region,ﬂ;_’/;gF/
in addition to,the pull" factor associated with 3.3.5 above., That is,
migration from region 1 .to region 2 will not only depend on ‘the pro—'

_bability of gaining a higher paying job in region 2, but also on the

v

probability ‘of losing and/or being unable to obtain &urther employment 5.

i

in region l Assuming that this latter probability is proportional to
the unemployment Tate in region l 2 the expected net gain from migrating

g . . '
[ o e !

(ENGlt) is: R o T L .
N ) ‘ - \ - . r
3.3.6. ENG = [(— " w )— — W ) cl.
i : lt UZt 2t l \lt ‘
and’ L . o oo , . . ~‘ ¢ ’
' - G Y. £1 8 ' . . o o
\3.3~.'7 Mlt ngNGlt) ; £ > 0.-.’. | o o

"It is important to note that under 3 3 7 an infinite elasticity

' of migration with reSpect to current earnings differentials would only

. 1A similar approach is used by M. Todaro, ”A Model of Labor S
Migration\and Urban Unemployment inuLess~Developed Countries " American
Economic Review, 59, (March 1969), p p 138- 148 R :

. . \ :
Actual unemployment rates may not be; the best indipator of

.labor market | conditions when the, migration decision is made because such
;migration ma affect the level-of. regional unemployment. - Thay is, the '’
appropriate ‘measure is unemployment exlante rather than ex poste. See,

G Blanco "Prospective Unemployment and Interstate Population Movements,

f, Review of Ecoﬂomics .and. Statistics, 46, (May, 1964), PP 221 222

14

A .. - SRR



o

be possible with zero regional unemployment.;; In. additiOn it should be'
.-noted . that if per capita income rather than wage differentials are used

in the migration function regional variations in unemployment rates are-
taken account of implicitly That is, even though regional wage differ—

entials remain constant an increase in unemployment differentials implies
. i - : B

an lncrease in per capita income difﬁerentials.

A somewhat different method of incorporating expected earnings

. differentials into’ the migration function is embodied in the human
\ . .\ o
' capital approach to migration associated with Schultz and Sjaastad z ,‘.‘ E

1

This approach which is based on the neoclassical theory of investment

i\

assumes migrants base their decision to. migrate on a benefit cost calcu—n

lation, weighing the stream of expected future earnings differentials

' against the costs. Using a continuous type‘of analysis, Jhe migrationf'l
- function based on this approach is: - o - ST e

where ‘&? = Wéi - W 1§ = the difference between the expected present va ue

i
O

of the future stream of earnings in region 2 and region l Wzg-and“w
oY . ) . ’y , .
< are given bY- L PRSI EETE DT S

: W.'; . / ) ‘i;/ﬁffj-«yiiql

, lIt is interesting to note that much of the empirical work on '
migration involves unemploymenz rdates entering. the equatiqn in ad itive T
- fashion. See for example, Cohrchene, "Interprov1ncial Migration/and T
*_Economic Adjustment " ‘and Vanderkamp, 'Interregional Mobility 4
A Study. of the Time Pattern.of Migration. . This however,. is inconsistent oo
- with the specification grven here-and in some cases. with the researcher's -~ -

-~ owh specification e e L i !

Canada. R :

S L ; o . I . . . "i_l‘,
N & {

: : [
I 2T W. Schultz, Investment in'Human Capital ! American EconomiC\i
- Review; 51, (March, 1961) PP- 1-17. 'Fjaastad "The Costs and Returps of
Human Migration." : . RE, : ; - : :

T v
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future esrnings in regi‘on\i ol
o co N

. LE it i‘fﬁssumed that all migrants expected wage differentials

are the same for all future tiLe periods the migration function will be'\

”:_g S ‘f? Y Y Sl o
' o o B -rn ¢ . S L‘ ' S
: C B Cel-e S o .
. - = e R 2NN . R G
i 3 3. io Ml !r,[;r.§ ?Jt ‘_C],.“‘ o o AR v
*n' ,*—',* g S R LT
where 63} *"f?fzt, e SO O e
AR P . e , B
This\approach to migration yield several interesting results. A

First ‘sipce in mest cases the time horizon is‘related £ the expected work-

ing 1ife of migrants it suggests that-thebstrongest migration response to :f -

earnings differentisls will be among the younger,skilled workers.gv Thus,bq

this approach csn not onl& explain tHe selective nature of migration but

also an imperfectﬁmigration response to earnings differentials.g Second |
- ) 4 i

this approach indicates that migration motivated hy economicﬂfactors may - sf'

be expected even though current earningb differentials do not exceed the

RS e

at

-

- costs of migration.- Third whegher expectations with-respect to futur“’“"“—“

P . 1For an attempt to. estimate W * see . M. Hansen, 'Migratioq ,
- Centres, Growth Centres- and: Regional Commissions' Ari- Analysis of Expeoﬁed

‘Future Lifetime Income Gains- to Migrants From Lagging‘Xegions,ﬁ Southern S
Economic Journal .38, (April 1972), PP 508~517 oL “j;‘f'f <

2Mathematically,
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There are still oth@r directions in which the above migration
L]

gunctions may be extended Several of these are related to the theories

i

‘of. the late : and early 20th century British economists notably .

Ra enstein and Redwood T According to their apProach there are certain

U

"laws of migration"\involvin both "push" and "pull" factors. These
g

push" R pull" factors are‘not limited to regional differences in income

- ‘\.,‘

-and empléyment opportunities. They may . include factors such as. an unfav—

N orable\ change g the region 8 terms of trade outmoded land—tenure systems,
b}

‘or the "bright lights" of the large cities and towns. ‘Within this theory

it is quite plausible that.migration will occur in many cases d//pite the

[ e} //’, / :

,../ .
fact that the migrants economic positionxmay/be worse in the new region.f‘

1 \ Numerous variables ‘can be added éh the Tave specifications to
'take account of the loosely defined "push" - pull” factors/gtzgssed_in

the classical theory.' Some of these might be

(i) the level of urbanization in the receiving region relative to that

- in the sending region as a proxy for the pull of | the "bright lights.

(ii) the rate of investment in the receiving region relative to. that in
P ‘
the sending region as a measure of the "pull" associated with the growth

Y

Y -

A_ of labor demand f;;;‘”rci,fi'ru‘~j >.‘fgj:'i" LL]":».EL -":_f:,h"”f :l
'(iii) the growth of income Wages, or employment in the receiving region

'_y relative to that in the’ sending region as 'd measure of expected :Z' AR
Ao o _ SRR N A : . T _ o )
\ S W lE G, Ravenstein, "The Laws of Migration," Journal of the Royal -
Statisti al. Societz 22, (1885), pp.- 167-227; A. Redford; Labor Migrationv

" in England, 1800-1850 (Manchester. University Press, 1926)
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“

(iv)  the percentage change in the proportion of the labor force employed

D T

'in'agriculture. The hypothesis here is that the greater the exodus from

¢

agriculture (brought about by rapid technological changes in. the

'industry), the greater is the pressure on the supply side of regional

“

v1abor markets and hence the" more. powerful the push factors_in,the _‘

v

9

; —:regi(m.- ! b.'. - ! .." ) A‘.\, ’ . o ‘ o o ! o

‘\

H(V) the natural rate of increase in the region. Inclusion of this

E variable is based oft” the idea that the greater the increase in the

indigenous labor supply, the greater is the pressure on the supply side

! : .4

of regional labor markets and the greater the "push" for out-migration.'

e - . N

\,"-. “»' ‘ * R :
3 3. 3{ INTERREGIONAL MIGRATION AND WAGE ADJUSTMENT

i

Mbdels of interregional migration have typically been limited

to a consideration of the "causes" of migration. As such they are of/

I . 3

1imited value when it is recognized that migration may also "affect" the

. yexplanatory variables (such as unemployment rates and earnings differ-

~.

'entials) in the migration function.v R. Fr-Mnth for example, has

v

\\
7_,i.___.rrzl:rgl.led that hecause these.models do,not take account<of«both the

[migration.:“5fv"'

[ . ~. _.u,ﬁ"_ . . e

—

cause and "effect" nature of migration they are™

v‘_the point of view\of identifying the true causes or determinants of

. .

While it seems reasonable that migration has important effécts f-'

'_30n the regional economy there are no clear indications as to whidh

e

N lR F. Mnth "Migration" Chicken or Egg," Southﬁrn Economic ’i(ﬁf{"?ﬁv
':'Journal 31. (January, 1971), pp. 295—306. f»;' LR T e

T

'_equate even from_ o



i

. variables are most significantly/affected1 or the direction of - the effects.

o Part of the problem here is//hat the effects of migration will depend on
{
both the characteristics'o

.] B --\ v v
'

tle migrants and whether the concern . is with

~

L‘fects.z To the extent that- interregi'nal migration

: ! \ . . . ' .
is highly selective.’ith respect\ﬁg\fgi\iii eduCation it wi 1 not only R
affect economic ariables such as quantity d quality of the 1abor force, B

an\

B short—run or long-run

i

,Variables—-wavfu>

affect regional wage and income ineqnai:tt/ys Even when the time
e ' : 3 .
va'horizon for the analysisﬁif/fixed/th;re ‘are problems in determining the

effect of. migration on

PPl
V

e economic variables. While‘it has been argued, f:fi%

for example, that : fthe short—run the main effect of migration is on.

*regional unemploym nt rates, there 18’ some question as to whether or not
‘\the direction of the effect will be favorable.Bv In this regard recent ..“~
work by Vanderkamp4 9“88€&£8~that with the existence of - large transfer ;}FL e

R R SRR ST

lFor a discussion of the variables which“might be afﬁected by
: immigration -see Melvin /W. Redér, "The Economic Consequences of’ Incregsed .
“w-Immigrationq"~Reviewrof Economics*and“StatiSti """" "ﬁS 'Taugust ‘1963), :
pp.-221—230 - i S o

T ZSee B. omm and,.R W Richards 0,
and Internal POpulation Migration," Economi
- Change, 9, @anuary, 1961, pia 120-130.

3R,G. Gold "Interregional Factor Transfers and Regionsl Uni'
ployment " Journal of Political Economy, : 76 (March/April 1968), ‘p i “R46-

: 4John Vanderkamp "The Effect of Out—Migration on: Regional | Ll
Employment " Canadian Journal Of Economics, III (November, 1970), pp 541~-*'

- -

"Re 'onal Income Inequality
: Lelopment and Cultural

~f-'
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f unemployment in the region.,

_ /"/_ . ] e

N

' Within a, long-run framework it is reasonable to assume that

| . T YeoN
L.

the main effect of interregional migration is on regional wage rates.'“'

' In this case regional wage adjustment throﬁgh migration is usually

"?.demonstrated using a static labor demand labor snpply model The-'v9”"“"

- ./—\/""' ‘.,‘v

‘ fmodel assumes 8" two region system where labor demand in ezph region is"_dii

':(given the state of technology, the demand for the region 8 output and':

€

'5“the region 8 terms of trade) a function of the regional wage rate.g It,-f_

ﬁf is also assumed initially that regional labor demand functions do not _:[jj:”"‘

- shift that the indigenous 1abor supply for each region is inelastic

f_g.with respect to the wage rate and that the total labor supply available o

to the two regions is fixed

N L
[

‘g? Now in the absense of migration costs, an - initial wage differ-f‘fﬁd;,f

S.e,

. ential (w2 wl) > 0 would constitute an incentive forf'igration from “_:-"3”~

e g .' A
'ﬂ‘region 1 to region 2 : This migration, by increasing th Jlahor supply in R

,:region 2 and decreasing the 1abor 8upp1y in region l would tend to _

’"'iwill be where interregional migration is zero and where, ﬁt-

: are incorporated into the analysis, however, the long-run equilibrium ‘f7ffé

’1equalize"wages—in“the>

g-run equ IIB“Iﬁﬁ"in this

fecase will be where the regional wage rates are equal If migration costs

.»w_ \Lﬂ(:‘ -

Ll
'

’333011\ \.._«Wl + c - Wz,




89

where C = costs of higrating from region 1 to region 2.

. n - &

This static analysis of regional wage adjustment leads to

several interesting results._ First, it indicates that the existence of L
migration costs is‘sufficient to prevent complete regional wage equali-

e

,zqciOn.- Second}y, it suggests that the long—run equilibrium wilI be if?flﬂf177
”.characterized by constant regional wage differentials equgl to the cost
o of migr tinﬁ bet'een ﬁée”two regions and a zero level of/Znterregional

migration

ough this prediction of some long~run equilibrium level . "

OEJregional wage differentials may at first suggest the relevance of the'np

model in explaining Canadian long-run trends it should be realized that wi

f““;f 5

the requirement of. zero migration is not realistic.2 Furthermore while *V

\
I

the model predicts a’ long—run constancy in absolute wage differentials, ;](Efgf

L what is in‘fact observed approximates a constancy in relative wage differ—fl:;
entials._ Thus it would appear that the static model is inappropriate for
the study of Canadian regional wage inequality,aand that a dynamic model

is suggested With respect to the latter, the assumptionscof fixed

; regional labor demand functions and fixed aggregate labor supplies are

S much too restrictive in a 1ong-run context..v77ﬂ4_' i“,‘y';ymﬁff::;
:QT . ‘ ; ,—, S . RN oo

'ff) ' Note that if a human capital approach to migration is assumed
the 1ong-run equilibrium wage differential could be. less than C. ‘For' ' .3,
the cage with ann period horizon; the equilibrium wage differential will A
be replaced with' , S , o

g

’(W* - w*) (w* - w#)

- ., +
(1 + r) + T

, ' (1 + r) ]} o
:=“. or W* d W* + S

o (1 + ’f)“ (1"“') 2 B ¢ ST S L AN
2See—P K._Gatops and R J. Cebula,'"ﬂage—Rate Anqusie° Differ-fa'-*=
entials and Indeterminanty," Tridustrial and Labor ‘Relations Review;: (Janu— oo
ary," 1972).5 pp.- 207-212., .On'the basis of .a static partial’ equilibrium modeliﬁf

_ of wage behavior’ they conclude that persistent regional wage differentials .=
el gare compatible with this c0nventional wage theory when a mobility constraint_i_
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, 3 3 4 SUPPLY DOMINATED GROWTH THEOR¥

<u_ o N -".‘"‘j"‘-"'

rwregional variants of these theories are generally~more completeA n- terms =

.'of including interregional 1inkages through goods and factors and arew
. " > v vg. :

less restrictive in terms of the czfditions for equilibrium growth than

Jvdemand dominated theories. For these reasons they are generally bet%er

i? :suited for studying regional inequality. . ;gp;: . y.'»;: 's?,’ 4
A simple supply driven model of regional growth releVant to

a

nithe problem of regional inequality ﬁgs been proposed by Klassen, Kroft

'-fand Voskuil 1 It is summarized in equations 3 3»12 - 3. 3 15 below..;; ;:

s

?f"?*?‘?._-?'t.

53.3113"Mtf

[}
SR
L~

(]

3.3, 14 L = e q

- ""iif”“b'a‘_sy;fff'””
3.3':1'5' . Ly =L =P

¢ L c - .

where P is the worﬁing popula:””

,5ltis included The authors -d
'],tion of inequality implies;

g 1L. Klassen;'Wr Kroft.
f?”in Holland” Proeeedings ofﬂthe,Be
pps 7778 '
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S region, Y is the average income per worker in the nation,_Z is a :

<\'.-structura1 variable which affects regional labor demand (L ) and is;

'4defined as the proportion of the working po%ulation in the region

”employed in agriculture A is an agglomeration factor defined as the» '; 1:??

Ve ,,

proportion of the regional population living in large regional centres, ';.

'“ﬁfvand LS is the region 8- labor BUPP1Y- Z and A are exogenously determined

The solution to this model is. e 2 ’n - f*ﬁi \* : L
T t—l ¥ NI -1 -82 t . BBAt"' ot ,
R e A A B 3
3r‘ .where the assumed signs of the coefficients are:- d>k0;<g;:ﬁ,0, 82];10; Lo
SR ._ BTN 3 . ‘ ‘ 6.‘ ‘ pe .. ) . . R 0
fﬂ; L From the solution to this model it is evident that the level
‘;rf[and pattern of regional inequality depends critically on the parameters
53. In general, the larger is the migration response parameter o,
L ive ta the slope of the labor demand function, Bl, ceteris paribus,
. .'J‘ . L f
?vig_the lower the level of regional inequality. Further, it can be seen that _

'jg“ a widening'o Tég onal earninga differentiala.1 In fact, if o is close to]”;l

'4




fper capita earninga. Within this mode] then, migration behavior is the N

:single ‘most- important determirint o rhe levels of regional inequality..h
Perhéﬁﬁ'the ™ et comm- ,upply dominated models of regional

.
. n" ) )
. growth are those cla 53 Led’as neoclassinal models. Two importanto- -

’.', underlying aseumptiona of these mode1 are that there is a continuous nf.\"'

' model. has also been used to’ evaluate the determinants of Canadian TR

'1function linking factor inputs to “ebiora] output and that factor inputs
i-are allocated such that theiv marg. .l produtts equal their market L

' prices. Given additional assumptions that the rate of technical |
..'progress within each region ia a couatant function of time and that ‘h;,:;if.’
‘there exists atconstant returna to scale production fuﬁhtion for each |

"region.it is- posaible to derive an equation of the form.b“

© e

s v 3.3.17 _Q__ = (!'I"(—' + (1"(!)—" + r’ S '- . ...? ) i : -::__. : ."“f;". ,;

s where Qi = real income or output in region i Ki'n real regional capital

) stock Li = regional labor input and r - rate of technical progress.;gjfh

'Also Qi = in/dt 80. Qi/Qi is the rate of growth of output.n The other f;‘{ffgﬁf

R variables are similarly defined._ a is capital s share of output.»a

N : S
For the two factor case of this model it can - be seen that the

mﬁurate of growth of output 1n each region will be determined by the rate Z‘ffii'{ﬁ
of capital accumulation, the growth of the labor supply and what may

d'7broadly be called technical progress.;'hi'\""’Lahr'ﬁ”‘”'ﬁv

,,:'

e 1Thismodel has been found to explain the pattern of . regional R

‘ g,growth rates in- the U. 5. over. the period 1929-59: with considerable:
- accuracy: . See, J.T. Romana, Capital Exports - and Growth Among .8,
- Regions, (Middleton, ‘Conn.: Wesleyan University Press, 1965):  This ..

;:zregional growth.: See for' example, N.H. Lithwick, "Labor; Capita nd
~ - Growth; The Canadian’Experierice," in T.N. ‘Brewis, Growth and. the v .
”utCanadian Economy, CToronto' HcClelland and Stewart Ltd., 1968) o
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' -
The neoclassical model summarized ahove does not take into L

'kyﬁ»account interregional linkages and thgrefore is of limited uae in.
‘ ‘dexplaining patterns of regional inequality.- This shortcoming, however,
FR v

-'~7ﬂhas been rectified in a recent extension of the neoclassical model by i

/

"*. Sakashita and Kamoike. : In their model interregional mobility of both '

'capital and labor is allowed and this mobility is assumed to be a

response to regional differentials in factor earnings. B

foa ‘} : oo

The Sakashita and Ramoike (S-K) model is’built around a. set -

‘ of identical regional Cobh-Douglas production functions which are homo* )

‘ genous of degree one. and which include two factors, capital and labor, wn':"

. as arguments.; v R NPT
1 S S I »x

_ Inequalities in the marginal products of factors acrossgregion
k'l aare defined as the difference between the marginal product of the factor
din region i and a weighted average of the marginal producta for thatj{fadci'

;;factor in the other regions. It is ¥ssumed that the two factors areA
_ vmobile—across regions, that there are no*costs involved in theae inter—::;:'hu;
L T
'Leregional factor movements, and that the factors move to the regions where L

'. their marginal producta and hence returns are h g est.i Within.the S-K 53*:*ﬂ

"Tffmodel thqugrowth of the factors ie made up’ of two components. that
v fresulting from internal growth ansthat reSulting from interregional

;: movements of factors.-thfr

.’ ~,,,.

As 8. measure of regionalh.

‘_"relativeavariance index

FE 1N Sakashita and 0‘ Kamoike,f"National Growth andIRegional
;JAIncome Inequality,"_International Economic Review, 14 (Juneg‘ ;
e sz3e2. o T — '




:fmeasure and the a priori restrictions on, the parameters in thé/;:del

-they show that there will alWays be a convergence of per capita output :

if the elasticity of outaft with respect to capital (q) satisfias the ‘3L7 oy

L

.. condition that (l - 2a) < 0. Alternatively, if this condition is L

A\

';imposed it can be shown that the requirement that labor migration is o

- . from the low to high return regions is sufficient to produce conver—

-gence. Further, in their model it can be shown that not only are

_ interregional capital flows not necessary for convergence but also that

B W4

:;convergence is possible even if capital flows are from the high return ‘f_'

','-to low return areas 80, long as they are not 80 large as to outweigh the o

'jequilibrating influence of the interregional labor movements,

-y»model is that regional inequality in per capita income will convérge to "qhﬂf

'uzero However, in the case wheré costs of interregional migration are

. ,will equal the costs associated with.interregional labor migiationm,,

Another interesting result that can he derived from the S—K

\

b

- incorporated into the migration function and where capital is imperfect—r S

. *3’\,

| Ely mobile it can be' shown that in the limit the regional differentia;yfﬁﬁh* -

- . S

,\, The S—K model is an important contribution in‘that it specifiesff- 3

“lftrends in regional inequality. To the extent that the model captures

e ﬁ\the mpst important economic adjustments in a regional economy and given o

S

_the conditions for convergence in a dynamic framework and emphasizes theif-‘*;

f-;;importance;of interregional factor movements as determinants of 1ong-run\i;r S

the reasonableness of the conditio@} required for convergence.it does Q“{




el . R H‘\:» IR "

h useful information regarding the speed of convergence.% If it ia rapid
o

N

then the Canadian trend must be interpreted as one where eome long—run

', equilibrium level of inequality has been achieved and is maintained.45.bt;;ff°-
' If on the other hand the speed of adjustment ia extremely elaw it must

be interpreted as a situation in which the 8 atem ia etill converging

1: to aome equilibrium level of inequality but’ ;”t many pore decades wi l

be fequired before thiseequilibrium ie echieved._ To a 1arge extent the .ffh; .

l

plausibility of- each interpretation ig an empirical question and oné f7ff'”ﬂ’
ST

which is dealt with in the next Chapter‘y*-df';;f?;f;yf}ﬁlﬁf*-?”‘””'”

3 4 THEORIES OF ADJUS!MENT WBICH STRESS BQmB COMMODITY AND EACTOR

Movmnms / /

o 3 4 1 'rma BORTS AND smm MODEI.S or REGIONAL ADJUsmam

: It ahould be atteaaed that this model is in many reepects 1
over-simplification of. the- régional econony. Aseumption' '

- regional production functions“exhibiting conatant' t
-‘g! he unrepreaentative of the ‘Cana an case.33-:z :

L . '726 H. Borte and J.L:, St :
(New York' Coiumbia UhiversitylrreBS; 1964)

fﬂ 3See G. H. Borts,
conomic Growth "»' rica




'”:efficieucy of investment 1n the high—wage region than in the low~§pgéiiT;\?°ﬂf“d

' P A
'.', dregion due to either production functions whieh yield higher marginai ' ) e .
:gproducts for both capitei 2md'1abox in the high-wage region or a iise A"¥Siv 2
A 'in the prices of the export commodities fram the high-wage region "i‘.t’lééf;'
Irelative to those from the low_wage region. Ej'if‘ ; -' 94’: l"'ﬁc"‘(iv.llv‘ww

Lo
K2

)
’

(ii) for non~economic reasons people migrate to. the high-wage regipn é
' and the rants transfer cppital wigg)them, or the migrauts demlnd ‘

T = R R IR ﬁﬁ*_‘- -
,i'fr capital once they have completed the moVe._: '{if“"g ;1;_~j.;:. jnj\@ a g
(iii) residents<ef the highrWage region save a higher proportion of 1m1;XV5 ﬁ:

?»"

income and this is invested vfor non—economic reasons, in enterprises R

: while the Borts models do indicate the posaibility of nOn_:.f-.a :
L convetgence of factor prices the condigiozz f;reeuch are;not clearly . ’
Bpecified.' For example, under (ii)}it is not clear that the fact’ thatxllde:}
migrants take chpital with them or demand capital whe;”tﬂéfdirrive 18 .i‘R,,

'“5f sufficient for migration not to. tend to equalize factor prices dcross-

the regions. The basic problem here is that within euchﬂﬁxsimplified

i




_ notably‘Myrdall and Hirschman, have attacked ‘this equilibrium view of
.
.gﬂf regional adjustment arguing that((the play of forces in the market tends

A\to increase, rather than to: decrease, the inequaliti between regionsm n3 .

Both Hirschman and Myrdal (H%M) suggest that development s

. _./ o ) . . )

vl begins in certain regions of a nati n because of some. locational advan-'~ fiéﬂf

'_tag&:oskbecause of some historical ccident.- Once one region has ”

Pt ,‘.‘,;/’ ) ' . . -t

‘achieved a. developmental advantage over,the others certaintﬁorces are -

gset into operation which sre detrimental to these other regions. More ; :
v, ‘ FEE

@?{ 'specifically, this development produces harmful backwash or polarization ‘f%

Jeffects through interregional movements of labor, capital, goods and

ot

< /services which.are the media through ‘which the cumulative process

Qevolves - upward in the luckx;regions and—downward in the,nnlucky ones.ré,{" =
The basis of"the H-M argument is that while emigration from a f - :blk

’poor region tends to denude it of its key technicians and managers andw Fle

aits mo¥e. enterprising\xegng men the immigration to the expanding region

‘h'produces both a highly-skilled labor force and a rapid expansion in :. j“

',demand._.At the same time capital mQVements to the expanding region
rspur inyestments such that the growth process becomes self—sustaining
‘as internal &nd. exte;ial economies are exploited., In the lagging »
‘?djhl;f'ﬂ"'“‘i' :cf'f CFf: ﬁ?, . . "i’:‘éjf"df‘*‘ "'- [‘I*'"? i\,;-;m ’
i

™ - lounnar » Myrdal, Rich Lands and’Poor, (New York: Harpe sa”noﬁ?'
‘.3LCo., 1957) Gunnar Myrdal, Economic Theory and Under-Developed R§§10n8,1~
(London' G, Duckworth 19579 . .. , D o

- g - 2& A.»Hirschman, The Strategy of - Eéonomic Development, (New .
L ﬁhven- ‘Yale University Ptress, 1958). : See also; R.B. Hughes, "Inter-l*' A
',Vjﬁregional Innome Differences: Self Perpetuation," Southern Economic O

’Journal 284;”(July, 1961), - Pp. 4145, _ R o

: '\

B \') -
PO

e . . L e t'fff.,'
3Myrdal Econdmic Theory and Under—Develdbed Regions, p. 26. gtgz¢ﬂ

éuyrdal RiCh.Lands and Poor, f. 27.1¢¢ f_ff

4




?-facturing*to the mére ef)/c ent economy of the expanding region.

' triekling-down effects opposing the backwash effects.- These forces-

{ wash effects.,é

N P
N : ' AL ,
. 'n‘ ) : o . : ‘& . . . . r?;a k

region however not only” is there a tendency for the banking system :

to- siphon of f savings for the richer and more progressive regions where

4 7

"there is a tendency for it to lose income creating activities in manu-

&

Within the HrM framework there are some favorable spread or

e

. m,

:*nvolve the increases in purchases and investments Qy tne expanding
l region in the lawging region and the absorption of disguis d unemploy—lzx

; iment in the laggi g region which tends to raise labor productivity and

[ .

v per capita consumption. It 1s argued°howevef that increasing regional

ki

: inequality ia not observed in more developed nations“ia, according to

SN

Myrdal due to the fact that interferences with the market mechanism :

98

returns to capital are high and secure but also, through commodity trade,'

ilinequality will generally be observed because the backwish effects are i"

:;usually stronger than the spread effects.; The fact that this increasing:';i

extended by the central governmqpt more than compensate for the backr ,' L

e ”d ":' Although the H—M approach to regional adjustment is potentially
enlightening as a result of its aupprezgion of the concept of a stable 3 5 o

,"equilibrium and the equality doctrine" (the separation of economic and

s
non-economic variables and the abstraction from the latter);,. ‘it is so

N loosely specified that in its present form it yields little_ﬂy way of

’ £

i'an explanation of patterns of regional inequality.l Furthermore, little

’- e L'. ’ v. \

1A simulation model incorporating many of the elements embodied

- 4in. the HJM theory is set out by-E. Olsen, "Regional Income ifferences.:
oA Simulation Approach, gional Sciedhe Aasociation Paper XX, (Hague
Conference, 1967), pp. 7-17 ’j> i o -

','

a o



- ‘, . ‘ . -

‘empirical support is offered for their poatulates. In s‘recent evalua-

tion of: the H-M approach Sslvutorel has shown not only is there little

“theoretical justificatiC‘ Loz aediction of . divergence of regional per

capita incbmes on the bas’ : of their model but empirical work indicatea ‘

‘that for the cgse of Italy the market mechanism functions in a way that

' is beneficial rl her mhan harmful to the development of the Italian

South RO

An operational model which embodies many of the elements of

the H—M approach has- been set out by Williamson.2 He argues that while

‘market forces will on balance be disequilibrating during earlyostages
“, of. economic development they will tend to be equilibrating during more B

{advanced stages of development. It is therefore postulated that an e

: most countries over time. Williamson s international cross section and'g

. time series analysia 1ende support to this theory.? On the basia of

R per capita incomes in Canada over recent historical periods. ) fe

d bithis support it would be reasonable to predict a convergence of regional

.
/
[

1D. Salvatore, "The Operation of the Market Mechanism and

- Regional Inequality;" Kyklos XXv, (1972), pp. 518-536.;

<Development. A Description of Patterns.-."

’1';“: Williamson, "Regional Inequal;ty and the Process of National
ER - . ) "‘»v :

.-l'

P ’ .-

' iinverted U shaped pattern of regional ihequality ebould be obéerved in S

: ‘ 3Aa pointed out in Chapter 1;jthefcanadianicasedis1a£‘ekception4<::,‘”
© to this preﬂicted pattern..' - S T s



‘pattern of convergence. In the static models this prediction is based
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3.5 CONCLUSIONS - ) S
From the. foregoing summary it appears that although most of4 - 3: l:
‘. the relevant economic theory 18 inadequate in terms of.explaining = Sﬁ%&%gﬁ;é h
patterns of regional inequality the more complete models which take ‘, i%f.f
,account of factor mobility and interregional trade generally suggest a‘; 1fﬁ

":on the assumption that factors move in search of their highést returns.b'f'

’Within ‘the- more realistic dynamic models this prediction of convergence'p;lfw

', »effectsj\ Whether the conditions for convergence are met in this frame-

v'work is an empirical question. fi'

"if wage regions is sufficient to produce convergence in the absense of

"lxcapital movements so long aa they are nog so large as to be overwhe}ming

7 not only depends on the direction of factor movements but also the _‘:--*‘

spee of this adjustment and the extent of any associated~hackwash :

)
R

Further it is evident that not only do interregional factor :

' -f,movements of one factor alone are sufficient for convergence. In the

'i S-K model for example, it was indicated that migration from low to highityf};'t

As already noted however, the theories summarized’in thi/

“‘chapter are of limited usefulness in terms of explaining the.patterns

.';_ of Canadian regionsl adjustment. Many of the models view the adjust- ;fu':

'} ments a8 taking place in a static world where uhere is no natural growth

j"in labor supply and no growth in labor demand. Clearly this is unsat-_1h».
,-wﬁisfactory given that the main purpose of this thesis is to,explain the

Vlobserved long—run pattern of adjustment over a period whan there'was

- - e

_fmovements play a key role in the theory of regional adjustment but thate_‘;'“

'“p{finterregional capital movements and even in the presence of perverse//',lg”'”‘-”

GQ
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to o
R |

_ both rapid economic growth and 1arge regional differences in rates- of :

,ii growth and development.

b ;Qfalthough it is clear that other factora such aa differencea in employ-

: j,ment opportunities are: also‘important determinanta. ;ﬂarffﬁff

A second ahortcoming of these theories is that fOr the most
‘; part they incorporate only one form of interregional adjustment. For»

: example, although trade theory stresses only commodity movements inter—'

%,

. regional factor movements are obviously also very important. Thirdly, o

’ much of the theory relating to adjustment through factor movements is

AT

h partial equilibrium theory and as such dbes consider the simultaneous Fui'

Q'elements sqch as the cause" and "effect" nature of - interregional
comquity and factor movements.f For example, as emphasized by the
".supply dominated growth models, interregional 1abor movements are both
,a result of ‘and cause of regional growth differences.v Fnrther. the

5.

;7’mobility functions even for the more realiatic models (such as the S—K

'v_model) are poorly specified.. In most casea interregional l\bor—move-v;i‘:

mgnts are viewed ‘as, being guided strictly by earnings differentisls L

.

Perhaps the mnst general criticiam which can be made with
"yrespect to the above models is that they are much too simple and.reatrictive ft

:;Wto adeQuately capture the important elements of regional adjustment. E;rﬁ*;°;’

.h”'example, assumptions of identical production equationa, migration equations, &

<y?oand natural rates of increase are much too confining for the Canadian

Ak

vx*case. These typea of simplifi\\tions however, are not generally imposed
iwithout reason, in most casea they are required to make thefmodel |

frmanageable and to allow the model to be solved analytically. Moredver,ny,;h 5




moﬁtﬁ#f the theoties which are applicable to regional adjustment haVel -

'fbeen dasigned strictly for hualitat&ve analysis and many of the

[

. simplifications are less restrictive with this type of analysis than
xvzw‘with a quantitative analysis.' Clearly, the latter type of analysis ‘p“

f:is essential for the problem at hand.. For example, the analysis must'

v‘-

ii restrictive assumptions in the interest of obtaining unambiguous

‘ fmathematical results is too great a cost._ Thus an attempt is made in;f

the next chapter to construct a mo"' whi‘h is less restrictive in

'this sense and also incorporates more realistic interactions. These f7

“xare outlined in the introducgion to Chapter IV. Rather than deriving~

- A
1_'.a mathematical solutiog to the~model a numerical analysis 18 used to

\\..p-

=4

”\explore the characteristics of the model. '”f:ffg*;_;lgjﬁf_r';i@_' ﬂ};

h"‘wage inequality in addition to the direction of change in inequality;»h”

:f In any case, the view taken here is that imposing excessively

.102' ..

3'; provide informatibn about the speed and pattern of change in regional-ﬁf;”
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A MODEL OF REGIONAL-WAGE ADJUSTMENT

o 3 . . A P
i S . :

..4 1 INTRODUCTION ;iivi-i”»f’ v{f':'.:f .:‘: j ‘j.i:. - ;‘ j",".éw@}

In this chapter ‘a dynamic two region model of regional wage,f‘
- adjustment ia presented along with en analysis of ita main character-
”‘tiatics. In designing the modef'an attempt was made to incorporate §
_:.thoae elementa which the literature auggeata may be critical in the iff
",:'__”adjustment proceaa (for example, interregional factor mobility)
hiﬁFurther, an effort waa made to avoid the major criticisms of the :
Nf'existingﬂmodEEB applicable tokiegional adjustment. These were outlined
h;above. In thia regard the -model.: (i) ia framed in dynamic terms, '.t
‘ev(ii) dncorporatea both interregipnal factor and commodity movementa'
;_interregional factor movementa are taken account,of explicitly and
:';_;interregional commodity movements are taken account of implicitly, ig_fd" Lo
.;'-Qx(iii) employs a more tealietic labor mobility function, tﬂﬁt is, '.?Efti ﬂf;fregﬁ
‘4'finterregional labor movements are related ?b factors additional to '

r[fregional earnings*differentiala, and (iv) takea account of both the

. cauae and "effect"’nature of labor migratiom- that ie while labor='ff.f'”

;»Tﬁ&gration is. partly caused by regional earninga or income differentials, “Qf?fﬁe

:f;f;,this migfation, through its impact on regional labor snppliea, also “ﬂ;f{fi,fwﬁf

\

glnkfaffects theee differentiala in the model.

It ahould also be pointed out that in the construction of th‘

v vf}ﬁmodel,JAttention was paid to defining the equationa in terms of.




".the model i arms of the Canadian experience. ..;‘ ; S

B s N ) :-v| ’ L . . /"_’ﬂ\

4.2 THE GENERAL NATURE OF THEMODEL < — - . S

l regions, excluding Ontario and Quebec. For example, given that the
~,V_Nova Scotia labor force (in 1971) amounted to only 3. 1 per cent of tve
Y‘Q'Canadian labor force (in 1371), it ia not 1ikely that even aubstantial
.:5,out~migration from Nova Scotia would have a significant effect on the

fh aize of the labor force in the ROC.

| ftype. As such it is basically aupply driven, gnoring adjuatmenta on o

.variablea for. whﬁch Canadian regional data exist, or could be generated

Thia)was an important consideration given the neceasit@;uf evaluating

.M

)!"n‘ R |

.
)

Before setting out ‘the model it ie perhapa worthwhile to
,outline ita general nature and establish-its applicability to the Lk

fCanadian caee., The model views the nation ae a eyetem of regions in .

":which each region is related<to the aggregate of the remaining regions

"’ or the rest of the country (ROC) In addition, each region ie asaumed

"to be small relative to the nation so. that while, for example, factorA
movements between the region and—theAROC affect the economy of the B

_individpal region, they do not significantly affect the national 0

._economy.1 Thia asaumption is probably not unrealiatic for Canadian

o

.,

'vAﬂ, v, The model to be presented is generally of the neoclasaical

'm;theﬂdemand~side. For example, ic doea not.assume any of the adjustmentsh"

1

i

L A model which incorporatea pairwiee 1inkages between all f"“"iﬂ‘
-'regiona does not appear. practicable at thig time. For the moat part

.Qﬁjgthe existing regional dgﬁa are not sufficient ko support such a large
'?‘_,model ) : , .

104
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‘ via the balance of payments which regional income‘models generally
‘4 1»-/

include and thus allows for the possibility that'a balance of trade'_

disequilihrium may “be maintained over a long period of time. " This

however, may not be unrealistic in the Capadian case where such a

disequilibrium may be maintained thr gh Feder government inter—
’ regional transfers.2 .'.

Within a neoclassical framework regional (real) wages are )

determined by the interaction of regional labor supply and regional

- labor demand or the marginal product of labor.’ In general then, the ‘}.-'

greater the increase in the marginal product of 1abor within a region
relative to the increase in the labor supply, the greater will be .
) the growth‘of wages within tt region.. Now it will be recalled that,

over the post~War period at least the rates of change in regional

a;.‘ - o S

1See Chapter II section 3 2 2.

2These include,transfers in the form »E-B
d 4P equalizing income tax bases, and those aimed at

employment insurancegﬂﬁgvf

: boosting th e les of lagging zoﬁé; For' ‘example, in 1960, :
deficits oy current account as a per ‘cent of each province's total incomef e

- for Nova S otia, New Brun: Newfoundland and Prince’ “Edward. Island
ted to 25/29{&, 19. 1 36.6. and 42 per cent: respectively.

These defi its were’ in- turn financed by an excess of Federal expendituresig

over- provinceial tax collections to ‘the extent’ o£:-80, 79, 72 and 86 per
/’/Egnt respectively., See, Kari Levitt, "A.Macroeconomic Analysis of the

Structure of the Economy of the Atlantic’ Provinces, 1960," a, paper =

Ppresented to theiHeetings of the Canadian Ecohomics. Association, York .

University, June 6, 1969. . Additional evidence of the role of such -

- transfers in preventing balance of' payments adjustments ‘has been’ pro— L

vided by Czamanski. - See; Stan- Czamanski ‘Regional Science Techniques

in Practice, (Toronto: - D.C. ‘Heath and Company, 1972),:pp. 128-129. His.vV“""

. estimates indicate that for the
Scotia's trade deficit has. been' f:
‘payments. ‘and exhaustive federal government spending ‘in the. province
(part of which is related to. the. military estahé}shment in Nova Scotia)

riod: 1950 to . 965-as a- whole," Nova .-

anced by fe eral government transfer__ﬁn"
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wage rates have been’ roughly the same.l' At the same. time there haVe ;1
4'.rexisted large regional differences in unemployment rates. Noq, whilei ;Ssétq;fp

the 1iterature would suggest that a neoclassicsl framework is then zl.ffb

- natural” one to use’ for the problem investigated in this thesis, thesevhg -‘_*?%t_
two observat101§ would seem to indicate the inappropristeness of the f‘.
:sssumption of basically competitive markets inherent in the neoclassical
'f .framework If this framework Qere appropriate lower rates of change in

- wages should he observed in the regions with high unemployment than.in."l
: those with low unemployment. o : j‘"v f : ""~ : “opf

l.P“,’ S . e

A fairly extensive anslysis related to this apparent psradqx

A

has recently been undertaken by Thirsk2 and Engefman. Their analyses f
flinvolve tests of four hasic hypotheses of regional wage"behavior., ?

: (i) a wage—emulation hypothesis, (ii) a wage—puah hypothesis, (iii) a

‘wage—pull hypothesis, and (iv) a structural hypothesis.t Their findings
lulend considerable support to the structural hypothe3134 which argues ,.
:hthat regional wage hehavior is determined primarily by regional supply

\\‘\and demand factors, and that obserVed differences in regional unemploy- o
a’_ . ﬂ -
o ment rates are due to regional differences in the efficiencies of 1abor

L S 1Seevpp. 63*66 and Wayne Thirsk R: ional Dimensions of L T
,'Inflation and Unemployment, a ‘Research: Report ‘prepared ‘for the Prices _;5yg;,;'“'-
: and Incomes Commission, (Ottswa°* Informstion Ganada 1973), p.»20. '

- ZIbid.[i-

S . 3Stanley L. Engerman,‘"Regional Unemployment Differentials and _ e
"”Economic Policy,"aunpuhlished researchrpaper, 1971.v. ; _i o f,,_.vfa,fp;;ﬁ}i
& L . L v'i‘ i,‘ft_;ﬁﬁ:iie}.wh
o ?_ 4See Thirsk Re ional Dimensions of Inflation snd Unemplo ent@»?*
o pe 890 - There. it is shown" that there are large’ regionsl variations in
o theffz vacancies -~ Z unemployment" relationship.fi:._ MR s




-fmarkets.v That is, while any changea in aggregate demand are diffused

h‘?fairly evenly over regiona, the resulting changes in labor demand resu]

' in differe@& rates of absorption of the labor supply and hence in

‘,different unemployment ratea. These inefficiencies are related to job - .N N

,,mismatching (where the unemployed do not fit the requirements of unfilled . |

.lvacancies), a lack of job information, or voluntary unemployment reaultingl

E _‘when large sectoral wage differentials in the region produce high ;?.y - \;‘[ |

,,unemployment in the low~wage sectors.f - “- | ?v S
On the basis of this explanation of the paradox indicated above |

jthen, the spparent objection to the use of a neoclassical framework is ;n"ahi_-

'removed._ In this study it is thus assumed that the regional wage ;’%idffh

| y behavior is largely determined by regional supply and demand factots.:ir' |

 This assumption 18" further supported by work in this area by Rosenbluth.1- ]vil;;

2 .
He has concluded that there is evidence that the market price mechanism .

B "p .
does in fact operate to allocate labor among industriea, regions, and

‘.occupations in Canada.'
’ 4 3 THE MQDEL '

@i

4 3 l PRDDUCTION TECHNOLOGY

It is assumed that the production proceC

\

j in egio'.i can be

Doy

.f*'

\¥ lcide°“ Rosenbluth, "Wage Rates and the Allocstion of Labor,"Jif‘W-v
dian.Journal.of Economics, I (Auguat, 1968), pp, 553-574,, R




""i in period t,

V',anda>o r>0..‘

"phere'Yi-»- gross product in region i in period & P
1ifor grose product in region i in/perio
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yi
‘foit real gross product in ,

- price deflator B
\\

r:p.versge real capital stock itf region

it'- average 1ahofﬁ:’?w,yment in region i in period t, o

bﬁelssticity of output with reepect to capital stock, (1 - o) = elasticity .g%,f

E‘of oﬁtput with respect to labor employment, r = rate ofutechnical progrese,

”f, It ie further assumed that the national production procees can

;*-be described by the same type of production function and that there

j ~exists efﬁicient interregional commodity trade so that regional price : ;Q;

d gngrejaii}‘tgghs ;g‘ubg;:’rip_tea. njref?er;' to-national-varisbles. =

ifHarrod neutral Hicke neutrel and Solow netursl.;,- L

a ;;levels are equelized.z; That is, 'J ~1'5"{‘;13 {g }g";d

T e '-v.*.-nt' - A rw-t, Vo QA=vy, s W

Tt
B

1In the form 4 3 1 technical progress ie at the same time

, Ul o

S — -

ZFnr Canada, there appears to be a very" high correlation in

~7annue1—pri(k changes in the various components of. ‘the Consumer Price .

‘»fLIndex ‘among all: regione., ‘This is the pattern: which ‘one would! expect

':l*_ﬁin .a market . ‘economy with ‘efficient trade”; It should.be noted however, S
gi*_gthat complete regional’ price: equalization would require zero transpor-i-‘“
‘w\tation costs, and that all goode be tradeable., ) : ,

R P I
AT



fsz~fregional capital stqcks (see Appendix II), ‘estimated: regional employmenti
i'gf'and assigning-a valie::

a0y

In this-model the ragf of tecﬁnical progress-may be brosdly
defined to include not only the labor augmenta on . usually associated

Xwith such things as increases in the avera'; level oﬁ_educstion of the

1abor force, but also that associated with labor movements from the

htYPicaIly 1ow productivity sectors (for example\ ag_icultUKE) tO the f‘h 11'1j'

.typically high productivrty sectors (for exAmple,‘;hnufacturing) and

that associated with increased aggldﬁeration of economic activity.‘vN'ﬁg, |
1in this context it Ls posaible that’interregional migration may affect
'fﬂthe rate of agglomeration, and“vﬂhrough its selective nature affect such

i

factors as average levels of education and the,age structure of the L

d‘ regional labor force.; Ghanges in these would in turn affect the“r“te of

"m

"technical progress. This possibility was investigated. and while the

':analysis was admittedly crude and based on some rather stringent assump—f“

o tions it did ot indicate a significant relationship between the ratenofan“f £

9. L
e s S
'offmigration and the rate of technicalprogr:‘e.ss.lﬁé Although the 1atter doeaajw’ '

iy
LW

| .
Gy
RIS

o lThe basic approach used was as- follows:
-'*Qan identical Cobb-Douglas production functiouﬁappliesrao all regions, =f1+ e
;::then the g;awth of regional output ig given N :

| % T ‘l& x + (1 a) ywhere Q

_growth of regional output.; Ihe other variable ,,r_ similarly defineg p
2" 'Now given Values: for the ‘growth of regional ou puts,“regional capitalr$
2 .'stocks, and regional-employment, the rate -of . technic “p '
u]estimated by applying.-<v ~~., .

r =t -g— Ia — + (l = (!) L ‘. L

< Vs “real personal income ‘as ‘a proxy for regional output, estimated

.to a: of 3 res nals r1t were' alculated fo"“each?




- appear to. be negatively related to the change in agricultural employment ‘f“
o relative to total employment, no attempt waa made tB incorporate

Ainterregional interésatoral labor movements into the model and thus the

[PRE A

rate of technical progress was considered to be a paraﬂeter.,_' AT 'f%t -

Within the model natural resources (including land) are not

S

L conaidered as. factors of production. Not only are there conilicting

-tﬁ.viewa in the literature on the role of natural resources in the growth
St o C
Hvof output,lobut also =there has been very little done on the topic of

o

' «L{measuring thﬁie resources._ While it ie recognized that.regional varia—
. tiona ‘in. the quality and quantity of nadural reaourcea probably have an

;effect on regional patterns of productio and growth of per capita JT,:X' -
| R and gro .
i p l‘ / X .

: output the overwhelming problema in theory and}guantificatigp dictated

;»y'fthe exclusion of natural resources as an’. argument in the production ;fiih.pﬁoﬁ
”function.. This in turn necesaitated the assumption that such resources FE

RFATRCE L e

d %..of the ten proyincea for each of the five year periods 1951-56 l956-61v B
S ¢1961—66 and 1966-71. .These . forty residuals ‘were: then.regressed on. five—}1~v~'T
) year—rates of interregional migration Onit)”'the change in agricultural

,'employment over the " change in: total provincial employment over each five-if L
. year period . (CHAN) and, ‘the change (over éach: five-year period) ‘in the : ”55m;
o »‘,proportion -of the provincial population which 18 clagsified as urban~ {4-33”
n*yfji(CHU) . The: 1atter-variab1e 8erv Ed as. - proxy for the’ level of agglome"‘
i atdond The estimated equation (t atatistica are~given in -
‘”~Q3bracketa) ; 5 B R

p= -4 54 -".21 cuu-— .69 cm + .oan R2.2.1 L
S ) o sy (.31)_; e -

R lSee for example; T W. Shult "Connecti_ 8 Between Natur:
*tfResources and Economic Growth,! Natural,Reaourceeﬂand'Ecouomichrowthwk S
S Jedy, ‘Spengler’ (ed. ), (Washington, D.C.t. Regources: for the ‘Future, -1961).
: p;QFor ‘an.attempt to take’ account-of the 1and factor in’ regional production ){"
...” pee -Horgt: Siebert, Re'ional Econouic Growth. _Theory. at L 5
lg'l(Scranton"




)

[Ae

in regional.labo markets.l In addition it ia aasumed that “the long- -.
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increase in all regions 8so_as not to produce diminishing returna to .

v 4 3.2 LABQR MARKETS

) g.« In the model it is aaaumed that ‘an equilibrium where labor o

et

demand equals effective labor supply igfmaintained over the long-run

run regional unemployment rate is determined by the efficiency of the

;

region 8 labor markete, and that the latter is exogenously determined. sl

Thus, :f T g %; R j."~*} SR ruil‘ }v,;gi B
B 4f374;=L1t'?nLit"f(1" Ut?gLit;_;L7, ) ).fiw YU ,,f

P ;,vl ‘ R Tt ¥ , .

nhere‘Ii L= employment in regien”i in period t Li: = labor demand ih -

. region i in period t, U - unemployment rate in region i in period t,

b

i£,= 1abor supply in region i in period t, and (0 < U <. -{j '1gi'b
i' " The. fegions labor supply ia related to its POPU%?tion by. A.."{T%

}3 where pt is the region s participa;ion rate, 8, ié,the proportion of the,p

region '8 population which is claasified as 1abor force SOUrce populationfh

A

(fhét is, non-institutionalized population 14 years of age and over),rxls*l"

ﬂg-the population in region i at time t and (0 < pt < 1), (0 < st ';);L:;;-i

e e ‘ : .. A . ) Lo U

SRR 1It 18 assumed here that wages always adjust so as to clear if”falg o
the(market. The -effective labor supply ie the total labor. supply less j:‘“ S

structural unemployment.,un~
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v("v.‘»v 4 : ) S -q ’ a '
. quuations 4 3'4 and 4.3. 5 can- be combined to yield
- 4, 3 6 Li “i#ft(ggt); nherecfit = gl TeUf) (pt)(st)l . N
'w‘,iheﬂregion}s population at time t is_givenjhy the identity,:
437 Pi it-l +NIL i*t'-i ','Mit-v.i-';‘ PR
. S . L e o :
‘ where Nfi -1 = the natarsl increase in region i's population in period ’
s
.t l and M &1,= the net rate of migration from region i in period t—l
A - Further, . ".kiﬁ{' .
. ,»4}.3'..'8,;. NI, .= mey '(Pit'-i)';~ |
o where ﬁ‘\I\: the natural rate of increase iﬂ the population in region i
, t= . | g | R
in period t—l and (o < : IR 4 %
One of the most important equations in the model is that for BT
N interregional migration. For this reason it is worthwhile to outline L SR
the development of the particular migration equation employed.» ”\%f -

gﬂ' Although such labor migrstion functions haveagenerally been cast in a :j;ég

As indicated in the last chapter there is considerable support

for the notion that one of the most important determinants of inter—-fx-

posit

P

‘s. In general net outwmigration frdm ‘a region is hypothesized

'a,

112

- regional migration is the potential for improvement in income or earnings .:t CLLe

to be positively related to the excess of any income differentials be—;‘ﬁ’f-' L

tween the region and other regions over the costs of migrating. o

o

“Ugs Py andes, sre exogénously determined.



~?3‘output per’ capita in region 1 in period t and b

I wbere Mi - out~migration from region i in period t, Ln = Niperian 1og,

m’wﬁit

T

iinear,form, a non—linear form such as 4 3. 9 (graphed in Fi

gure 4 3. 1)
:is more plausible due to the implied restrictions of some asymtoticaily

approached upper limit to interreginnal migration and a non-constant B
\ \

’:response of migration to income differentials..-

'4‘3'9“ My = b, f'--bvl‘l‘?‘(‘? H o

'.\"

R

= income or output per capita in the ROC relative to income or

< O b 0 .
. Alternatively, this can be written as,, 1 f, .T I

l

4510 oty o

SN oot M
N . - N

Fig. 4 3 1
It can bé se

A
M

en\tha according to this mobility function,.;

migtation from region i increases as the per capita income differential e

co

. L2 -»“&
increases, but at a decreasing rate.x It is reasonable to expecemthat

_ because of capacity limitations An. such things as housing markets and

¢ 1 RL e c L

. o TR . e e. (Rit) - ..'-A‘“T“:M,.W,“»:-,..,,,;‘ Sl SRR By B
S *\ - . AN ‘ - i S - - e L
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' transportation netWorks, there will be a decreaaed responsivénesa of

-

interregional migration tOvearnings differentials at high ratee of
“;‘migration.> It may also be possible that given differing degrees of
risk perception among potential migrants, as the rate of migration s
_.increases the” proportion of migrants which have a high risk per- ~Ht“>p f

" ception increases and hence the responsivenees of further migratjon _1'

;‘fto income differentials decreases.ig f",' :__Y~i f{-

1"”

\QXV Ino addition to etressing a variable elasticity of migration
‘ with respect to per capita income differentials,l this function rules s
:'out the case of ‘an infinite elasticity over the range of R. As will

y

'-"be seen 1ater, this has important implications for any model of wagezn'

In equation 4 3 9 the costs of interregional migration,.
i\ '

‘stated in percentage terma, are given by ef§0/b1 2 That is, relative.”‘

”5“income per capita differentiale must exceed e bO/Bl before out~,

wimigration takes place ‘ﬂig', ;Jl,l:.‘{sf:“htffi‘fq ‘pfp:f: h“['Li;“:;ipf}‘ :

! | It is alao important tn note that by using relative output ., n' '{»
rpor income per capita as an explanatory variable, the effect on migration : ;hi
-f,of regional variations in unemployment rates is implicitly taken into '”ffﬂ}eﬁ?*

T M R, B\\\N;IV S e e T
. "This 1s given by: ===, =% o = D R A
“Alternative'v, =2 = 1n (Cost).




o account;i For example with a given regional wage differentialk‘an :
5increase in ‘the unemployment rate in region i relative to the national .
Junemployment rate will increase the relative per capita incomeké

p 1differential and hence increaee outdmigration from the region.;-f'

To this point it has been implicitly assumed tnut potential
\migrants react instantaneously to changes in relative regional income h”“
differentials. In reality, howaver, it is probably reaaonable to ,.-.f1 lﬁl_7‘¢f;
s;expect that it will také_esveral periods for such adjustments to be B B

;7completed ‘This consideration leads to’ a 8p801f1¢8t10n of the s

”;ngmigration function which includes lagged migration as: an argument.~ It
fl:should o noted however, that there may be additional reasons for |

uding a lagged dependent variable in the migration function.z,e-

"".Greenwood,3 for example, has includﬂg lagged migration as. a proxy for :

:'the information flow associated with past migration., In general it ;~fl7lhrfffﬁﬁl
his postulated that the greater are paat rates of migration, the greater S
Q'U;the awareness of potential migrants of existing dffferences in income n?f o

v

and employment opportunitiea and hence,{yeteris paribus, the greater ;iitzl;n~:”'l
ythe rate oﬁ current migration., S 15 B ,:;.;“1; R

In order to take account of the case where there is only a :

L o lan alternative method of taking this factor into account f;};‘u'
:-f_involves includ{ng relative unemployment ‘rates along~with relative wage
-,gfdifferentials in the‘migration function.q See - p 82.;. . :

RS

AR 2See T.P. Lianos, "The Migration Process and Time Lags, Journal S
o of Regignal Science. 12 (December, 1972), pp. 425-433 S f—-—f“fh;

T 3M J.;Gneenwood ;"Lagged Reaponse in the Decision to Migrate, A~f.fh
“"jReply,? Journal of gggional §cience, 12 (Angugt,dlgyz), pp 311 324 XN

i~ ==




‘partial adjustment of migration in any one period to income differentials,

a specification patterned on Nerlove 8 Partial Adjus ent Model1 can be

o - e

jfintroduced Postulating that desired migration from region i in ‘ R
; period t i related to the relative per capita income differential T

R N RV -

: fin the same period gives, 'v*"', ":’ h_;' o ‘“mi i __?'vivf_. DI

C/- ""_3-“11 "'M_i - b +b Ln(Rit)’ i

. where M - desired migration from region i in period.t}vf

Further, assuming that the adjustment in the actual amount of ﬂ:;;}

KX

e L !

'i;migration is governed by the discrepancy between the desired amount of

'migration in period t and the actual amount of migration in the QEevious :

V‘period—givesj——

oa

. . ‘(\' p ._". . | v @ S B )
-4-...3\._12.[ ‘Q’i‘t 1: 1) =1‘(M 1c 1),;'- |

"ff‘where P is the coefficient of partial adjustment, andf(o ifrﬁfgl)prr;r&”ifﬁl"’“

Substituting 4 3 12 into 4 3 11 gives, -\f’a'_:f:hi':ﬂlﬁ_ G ey o

4313 M '-rb +I'bIn(R )+(1-r) (Mitl)

?which can’ be written aa, i?. i
4 3. 14 M = a + a Ln(R ) * e (m 1 ‘

. lM Nerlove, Distributed Lals and Demand Anal sis, (Washingtoan,uié*7;’
. :'D C., U S. Department of Agriculture, 1958)%3?{, R LI R R O

SE T
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- where B, ';‘Phi 4;0;]3 - by > o, and'B - (l-P) > o.' o
:W;- In specifying a realistic migration function, consideration

should be given to the effect of the growth of employment opportunities f*

o lon the migration decision. Previous atudies on migration'have generally

;ignored this factor, yet it seema reasonable to expect that the greater ighg”
tthe growth of employment opportunities in.the nation relative to that |
: in the region, the greater will be the 1o§g~run rate of out-migration
_o'}firom the region. This is related to the notion that a region with s
tlirapidly growing employment will tend to offer a wider aelection of
g}employment a greater degree of upward mobility, and lower job search C
1icosts than a region with slow growth in employmentx In this model such |
"t'factors are taken account of tht&ugh the inclusion of the rate of o
f_h_inveatment in the ndgration function.; For ‘a 1ow income region which‘
vfétypically experiences outﬂmigration it ia hypothesized that an increase.
ivjin the rate of investment will ceteris paribus, tend to decrease out—}f:}:f:Vfw
.migration. For a high income region which typically experiences in-ff? |
-iimigration an increase in the rate of investment will all other things ‘
T”'d;equal .tend to increase the rate of in—migration.; As will be shown latet
.;‘these considerations have important implicatione with respect to both
Tthe size of the regional Wage differential and the nature of regional

1

.:“{vwage adjustment to changes in the level of exogenous investment..ragﬁxgp,‘v_.

The final migration equation.nhich ia to be employed in the iR ff“

L R oty R
DR 1It should be noted that the use of investment as a proxy TR
I[;variable could introduce ‘a problem of multicollinearity in the estimation'-'
-+ of theimigration' function if changeg in Anvestment, ‘through their 3:.*Lz
o effects on the’ marginal product of laborf”are strongly related to
e changes in per capita income.,;,ﬁ.l. ERTE T
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i

nwdel ia given in 4 3. 15 below: ‘ ‘ R ‘
4 3: 15 ‘Mi - B + B Ln(Rit) + B OMit ll + 8 (Iit);-; o fjie\\;: ;
“:where Ii = rate of investment in region i in period t and B ,:

. ”I K . 4 .
For the national economy it ia also assumed that an equilibrium

where labor demand equals effective labor supply2 is maintained and
'--h'%\
that tﬂe unemployment rate, the participation rate and the proportion of

the total national population ;hich ie classified as the source -
: ] pOpulation are all exogenoualy given. That ia,;.f

4 3.76- L . nt(,pnt),._,,...__“,__

where L :i- level of national employment in period t3 f ‘
\'gu;(lge}U )(p )(n ),‘(P ) the national population in period t and
(o f,fﬁ: < 1)

It is further aasnmed that there ia no net emigration or

immigration from or to the national economy,3' Thus, '.?; ;{;}f L

1Note that for a. high income region which typically experiences_,;
n-migration, the equation will _be Mi - B + 8 Ln(R ) -+ B (Mit 3.) +
B (Iit)’ where M ' L rate of in-migration to region in period t Rit
output per capita in region i relative to. output per; capita in: the LT
nation in period t and B > 0i Further, in’ this case the identity 4. 3.7
mnat be changed to Pi ”; ?it 1 s NIi it l j?:/_:_;% .r%?;iwf_.;;.
‘H__i ‘ 2Supra. P lll.__ﬁ_,: j.f-'” -' ;- } ;}? :ft}vgcgtvpixcjjj
: 'i ‘_ 3This assumption is less re;:rictive than firat appears.- Net
immigration can be- ‘taken account of in the. model if it/ is assumed . that -
- after landing in Canada, the interregional movements of these immigranta
are’ guide%gby the same - factora which determine other interregional
migration. L o : ,

SOy

e
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B ."‘:4'3"17 A‘Pnt:“E ;Pnt-i"'fmnt-li_ B R “ S T
- where : ', :. ,Vh .

| ".*";3',18 7N1jnc-"1: - R '.(Prvnéfl_.)';‘ - B
sndtnhsre NI t;lﬁeuthe national increasevin‘thednational‘populationin”
X period t -1, #t 1™ ‘the natural rate of increase in the national

! L . . . f L

' population, and (0 < nn' < 1) " v T a' ;--‘fv o ‘ L

4 3.3 CAPITAL

The capital stock in region i in period t is given by,qg, ;

,43191( (1d)+I

1_ itl 1t

“- where‘Ki = average real capital stock in region i in period t d o .> ff? w‘f B
annual rate of depreciation of the capital stock Ii 5- rate of real _T;gf'_ﬁﬁgﬁ,;
‘ “gross investment in region i in period t, and (0 < d < 1) 4'5;‘”f.:g;;f«“wi.”g3?

'* : In the neoclassical tradition, real gross regional investment s

S

ihlmUSt equal real gross regional saving in 1ong—run equilibrium for a ’rx f

closed region. It is implicitly assumed that there is some meohsnikm

fto maintain this long—run equilibrium.' If it 48 further assumed that

L5

‘the gross savings in the current period are a result of savings Tgfﬁsjﬁﬁ

v-_decisions made in the previous period and that real gross regional L

.saving is some constant proportion of real regional output then,»:ﬂ'ﬁ
,-‘-‘_"*:?'»2-,0_ }Iu 'ﬁ S‘icf'f' ‘?1“.91t+1_>~s:;vv- |

‘hi vhe‘re'si real gross saving in region i in period t, -1{- the pro~

"spensity to save out of gross regional output in the region, and

BRI al‘ < 1) S e Dl B e e



<
A
i

In an open region however, regional investment need not equal

saving in the region because investors may move financial capital into o

or. out of the region depending ‘on the return to capitsl in the region
relativ to that in the rest of the nation.' If it is assumed that there

) . -are no osts involved in interregional movements of capital and’ that

there is a one year gestation period involved for this additional capital

PR

in the new region, then regional investment will be given by,l

R 21 i Si¢ = % + al(Qit R az(m(,it-l).,"

o

‘ . or ) : FE . B IR

4.3.22. Ix/zsit-é‘(qitl)+a(witl )’ :

0 - -a2, RK - the return to capital in region i in period t f

B

o where a,

relative to ‘the return to capital in the rest of the nation in period t,p'

)

and al > 0 8, > 0. This capital formation equation assumes inatantan—

'eous adjustment of regional investment to desired levels of regional

w .

120

investment. In order to take account of interregional information flowsff'

5_; tion¢f That ia,,using an argument similar to that for the inclusion of
Eu 1agged migration in the migration equation, a relatively high rate of
Qf regional investment may imply a large inflow of capital to the region .
4

;ﬁf which increases interregional information flows regarding relative
NS

2festment opportunities ‘and” risks._ The equation which incorporates a ‘-
}'-fflagged adjustment is given in 4 3 21 below.»‘-"

PRI 4 3. 21 RN si.t_ (Q:lt l) + az(m(it 1 1) + a, (I

it l)

| fﬁat'f"‘ - : Tl ,.‘ , .
T Tote that "-X¥%3fdthe 1ast term 1n 4.3. 21 and "a." in 4.3.21
: L;imply that cﬁpital flows ‘£O~ regiom?i according to the amoung by which_
~,wthe relative return CRK ) exceeds R R

RN o

1a§ged regional investment can. be included as an argument in the equa- SRS



--T:_adjustment. That is, while the model does allow for structural

€

< 1) for staBility. |

' ‘where 81 > O and (D % .a

3
For the national economy, the capital stock in period t is

2N

~

given by, o , -
4 3.22'1K - k ' (1—d) + 1"; :
' ki

e [

‘v;where Ki = real national capital stock d -‘rate of depreciation of the_
U'capital stock I at I real gross national investment iniﬂtriod t and
(0 <d < 1) " ,t - '..,v;’ '?.':1 ,p.vr;l;r»b L .‘;H;
Further, it is assumed that the national rate of gross
: _investment is determined by the national gross saving according to.
-dequation 4 3 23. : | o |
' ﬁ4.3.23, 1" _-'s;t‘-'c (QﬁéQi)if"°

“

where 87 ¢ ™ gross national saving in period t, c1 is the propeng¥!j3to";
‘"'save out of gross output, and (O < cl o . |

4, 3.4 FACTOR PRICES 1;‘(l :;d"-“

1).

0

Under the aasumption of competitive fsctor markets, factors |

l_'are pdid according to their marginal product.;' Thus, the regional snd },f_,j‘
"national wage rates/in period t. are given by 4 3 24 and 4 3 25 -

e b

r.[respectively.“ It should be notedcthst because of the full employment » |

assumption embodied in the model there must be instantaneous wage A

.-l

o unemployment no allowsnce is made for unemployment niélhe demand

4-i
3

o ‘llThe regional msrginal product of 1abor given the Cobb—Douglas","w
production function in. 4 3. l igz:. . e ‘ v T

BN & rt o l-o it 1.
':aL - (1‘“)A e Koy Lyp (1 “)

o Thetnational marginal product of ﬁﬁor is: similarly defined. _
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12
e
e sA ’

deficient”variety.

_.whe,re"wit- _realwage z'jat'e i.n"‘ region'i in period t.
,"4325 w ~-(1.-,;—n-t-;__ R o
o L PR L L _J L
: L meol o

e

’ wﬁere,ﬁ‘ = real wage rate in the nation in period t._

nt o . .
Similarly,the returns ‘to capital in the region and the nation

- a are determined by the reapective marginal produets of capital and are i_:'g v

\\,

,.,mgiven in 4. 3.26 and 4 3. 27 below. D R
, uf S C’T Q. e
4326 rk,, = a—-—-—it e e T

..; ,".’.f-thé 'resié.nia,li..-‘rét'd,rn to capital‘in perfod t.. = . L 0

4 3 27 rk 6= v‘_;.EE»); ST e e T e T N
- F’TX R “nt';‘ A_,?. o e . e ;
fwhere fk f = the national return to capital in period t. ‘f;~"
The relative return to capital in region i period t (RK )“ﬂ
o o .? :, i, : S

LA m et
. . T n; :

4 4 BASIC CHARACTERISTICS OF THE MDDEL | T
- .‘ This section is devoEed to exploring the dynamic character»f_ggpfpes

‘ﬂjistica of the model set out’ above. rParticular attention is focused onff'v

>

: the following questions;' (i) What are the.primary factors in the

;h?pgrowth of regional wege rates? (ii) Given any initial wage differ- f

1
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~

,,iffiﬁiﬁél,determiaaaes—of—the size of this differential? Cy) Finally, .,* '

»~»“~*if the model is capable of generating a 1ong—run equilibrium wage "

differential what are its stability p;pperties? For example, under |

' what conditions will such an equilibrium trend bexmaintained in apite
of significant shocks (in-the form of increased or decreased exogenous t_,;;_
e investment) to. the regional economy? » . ’A‘ t
| . In order to answer these questions the model.must firet be s

solved.' That is, the wage rate differential must be expressed solely ’

‘.aa a function of the parameters of the model and exogenous variablea,.‘»hﬁtﬁ: .

iFurther, a specific solution in the form of a aolution to a set of v
i’ ,difference equationsl muet be found since it is only through a detailed

- examinati7ﬁ of such a aohution that answers to questiona such as (ii) f'i B

'xi)jand (iii) bove can Be fpund._-

.4:nstock—flow relatiOn hipa, and the non—linearities embodied in the ;"'J

,;gmodel however, such a aolution appears extremely difficult if not DA
-u.; R e, I A O ,¢“,_:[%
. o . - ; AN ‘(" oL

i' Iﬂ dealing with this problem, two possible routes cad’be

,,'QQ inVOIVes a major<simplification of the theoreticalf};fiv::_1jggﬁ
| . 4L 5 L
'structure of the model so that a; aolutio? can’ be eaaily fonnd.l ThisQf,{:L' B

BT

S 1That ia, the wage~di£ferential at time t mustibe expressed as PR
g some functioné&f time alone.;f‘gjﬁv JA;},f_;;cq.‘ S S 2

Due’to the many lagged vatiables, the;j;z?vff:?*fo
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. ‘.~.

o however, would involve‘significant modifications to the key adjustment

o124

- characteristics of the model and thus would probably defeat the purpoae:‘:'

: inequality. : gfj . - i=;g»9‘d5;“:: ”I}‘;tg.f&;

of constructins a realistic model whfch can be related to the Canadian

- e
experience. The second route involves explorationrgf the ﬂynamic

characteristicB of the model with the aid of numerical analysis. With

this approach,‘the model is simulated over time for various parameter

(A/rll F

values and initial condition combinations, and then the time paths of

the regional wage differential are compared. Although this approach »

- has less generality\ﬁhan the first,1 it‘avoids retreating to a-simpler-%

framswork with less interesting characterizations of regional wage

o

In the analysis of the model presented in the following

, sections, the following approach is taken. First, some slight modifi—

o

e cations are made to the model so that expressions for the growth of

L regional wage rates and the relation between the growth of a: region s

o

; allow the Bolution requiri'

the model is undertaken. This is explained in more detail in section

.

~o

wage rate and the 1eve1 of its wage rate can be found These

expreasions will throw some light on. qnestions (i) and (ii) above. It

: should be noted hawevet that these modifications are not sufficient to -

'a

sto answer the remaining questions to be

vfound. In order to deal with td;se questions a numerical analysis of

, 1.
results rather than that of ded".tionj

(*".

W

e ST [ N s

“In the sense that 1 1 that "£ :Glduction from specific e T
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4. 4. l BASIC GROWTH CHARACTERISTICS OF A'MODIFIED VERSION ‘f
N . 0oF THEMODEL e - L ‘;
’._ [ A modified versiop of the model is presented in equations L

lo Zg 1 to 4 4. 17 b‘elw\thes'e modifications, which are detailed below,
) .

Were required in order to determine the basic growth characteristics oﬁ '

regional wage rates in the model but should not significantly affect

the overall conclusions Ca .
- ‘.l

4 4 1 Q =‘ rrt"ati'—a - @,

4. 42 o = r“x“Ll““

s . : .

U “"’4"='f' (1‘40‘)%'_ =
Cee s Bk o . < S

; O R T L R
Ca SRR : T - Nt

- - rk . . : e -l - - : oA
: e'»;:':’ 5 .. - o . ‘.'/ R " . o ST ,,H

i, a K=1- x(a) T

4 4. 9 K_ 5 n- K, (d) T

4 4 10 1= s =a (Q) +a, (RK-—l) (K) s

~ ) A

4 4 11 .?I‘ﬁ =, - e (QC) TR T

4:4513,_L =f (p ) ’f"R;'Ir’Q; e SR
R TR e T
f : T .

a’ g,



_w:ft“ - The modifications to the,basic model include.i

4"

e
bnlh 3 = nem

44,15 B

f?'4f167 m ~4}“’1)0“_4- blR + bz(K?

T TR
4.4.17 R = <;‘-‘_->./<§>. |
. .n

< L s

-~

The variables and parameters in the model are defined in

exactly the same way ‘ag in section 4 3 above l The equations are based
E ]

. - on the respective equatious of the basic model set out’ in the previous'<
L
Lvsection. The i subscripts have been dropped for notational convenience.,v'

W

}r

e

(i) the change from a discrete form to a continuous form. This :

T required that all equations be defined in terms of current variables N

v'(ii) the multiplication of the differential return to capitsl variable\:b“htﬁ;f

"(iii) ‘a change in the specification of the migratiou functidn 80 that

(note that the t subscripts have been dropped) and that &agged

investment and lagged migration be dropped as arguments in the eapital

“formation and migration equations respectively.

1Qrin ‘the capital formation equation by K. This was necessary to find a =

>“'solution to the model..‘;,'

. Soght

year rather than, as previously defined the number per year) is vfg o

‘*the rate of migration (expressed as the number per 1000 population per Qf‘lﬁ"

o v lThe notation such as" K refers to the first derivative of the 'i?;ﬁf T
1:variab1e with respect to ;time. That is, K = dK/dt.’, 3". 1fﬁ - R

“/j:
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~

'inversely related to the rate- of investment relative to the capital -

‘stock, rather. than simply the rate of investment. This.change was

::

also necessary in order to SOIVe the model.
(iv) the addition of the assumption of identical production functions
for the region and the nation. ._ o | ;

| Given these changes, the model can be solved in the following

~ way.. Taking the natural log of 4 4.1 and differentiating with respect
7 to time gives, - f . T N ih.-' '~;1‘h,' £2
IR ORI
4‘».4..11‘3‘._ QT et Gof s L
where Q -.-'d-Q:ana the other variables are similarly defined,
T B L e T T e T
‘ ,‘fPerﬁormingvthe‘aame'operation onT4,4f3'gives;3

-z;.z,.“l'gr V2.2l

QUL _‘j

: *
"where w. is the percentage rate of growth of the regional wage.

. Substituting 4 4: 18 into 4 3. 19 gives,
: ..‘?-‘.‘-.20 W" r-"" “E ;“f R R O ST

l: That is, the growth of the regional wage'tate is positively related to _ﬂ'{f“

fthe rate of technical progress and the rate-of growth of the capital

/'} _stock and inversely related to the growth of labor.t The growth rates e

. of the latter two factora are determined as fo"ows. f’“° e

[;fa 4 7 and 4 4 lO gives,i hf’
= a(%) + a I QEB)- 17 ..d

Taking 4. 4 8 dividing by K and subatituting in 4 4 5 4, 4 6 4?3;.;;}{
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«

. Now from 4.4, 1 | 3
. rt K. a—l Ll vv,i'“' o S
- (L> B
¥
) LTy jﬁzg L
2699 K o @y S
4f6.23 " QL)Q te. - S

gubgtitgting'4;4;23'ipt9]4-4222'éi§93’- : .
; - S

B 4;4;22'

:_Nu:

‘_andﬁ .,.‘

N .
"

AN
Se?

The expression for E— is dprived 1n a simhlar fashion and is ,
’ TR S : U T
: given by, o B P I R

o

Now substituting 4 4 25 and 4 4.%6 back into 4 4 21 and o

simplifying<z;élds,_ o f" l}' ',fg”“." DU A
ag.o7 KoL My oo sal i w Se
ARt aG Torel ““f-,.az“%z;.’;i—._.a, 8
T On the-assumption that the proportion of the tegional .
population which is employed (f) is constant 4 4. 12 yields, “ .:f'A“_:

';i_ 4 4 za

awvvf‘

S e

ﬁlrt-
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7a4.4;29- 9-- feii-
when combined with 4 4 3. - . S : -
L For the national economy,‘g '

% 2. _lL. ;
5‘4‘30' P G
Further, substituting é 4 8, 4. 4 27 4 4. 17 4 4 29 and 4. 4 30
g into 4. 4, 16 and then substituting this into 4. 4 14 and combining with B

 4.4.28 yields,

4 4 31

ﬁ|r-»
L B
o
]
o
=)
1
[~
mlu
’vdj;f
N’ N
]
o
)
o
[

E*;‘Bﬂit

Finallx, 4 4 27 and 4 4. 31 can be substituted into 4 4 20 to:.
get the expression for the growth rate of the regional wage rate.;

That is, :

g A




Now it will be recalled thst the a priori restrictions on'the 17ﬂ

' 2 d<°’b1>°

Cfé < 0, 0 <. d < 1 n«> 0, and w < wh.. Given these, several character- -

leparameters are.- T > 0 0 < a < l 0*< a, < l 8 > 0,

/
istics of the growfﬁjrates of regional wage rates can be noted. First,
"‘the growth rate is, ‘as one. would expect, positively related to- the rate
of technical progress and negatively related to the rate of depreciation ]f;l”

7of the capital stock and the natural rate of increase of the regional

N population. Second, the smaller is bo* the slower the rate of growth Y,
- Y

d'of wage rates.m This result is related to the fact that a decrease in'

- .,'b0 represents an increase in the costs associated with out-migration and

1 .

:7ﬂthe consequent reduction in the amount of °“t*m1gration & '“\

..;lflatter in turn ‘tends-to. depress the growth of the wage rate.ygtor'j‘lfli e

'flf‘the region and the size of th'

:similar reasons, an increase in the response ‘of. the rate of migration- ‘;u
'ﬁ,fto capita income differentials (that is, an‘increase in paraneter b; ){h;}?f..”'
"1will have a favorable effect on the growth of the regional wage rate.;r{ilti‘“
H:':Finally, it should be,noted that so long as the coefficient bz, whichf;”t]fi

"Wrepresentslthe response of the rate of migration to rate of growth in.j ;é\~of»i”3

.the gross regional capital stock falls in the interval (—1 < b2 <, 0).}f5"l;if:2

.f“ithere must be a- positive rgiationship between@?he growth of wages in ;f‘y'

' e differential.
Of more immediate intvtest, however, is the relationship

,:g;between the level ofvthe regional wage rate and its growth ratef In”q

:'particular, if EE— < O then one would expect a convergence of regiona




' ';extent that the capital—labor ratio falls.._nf;‘”'”v‘:

\id
&
.H_
Ced
e

e e d *
"wage,rates.; The expression for-3—=fis’giwen in 4. 4 33 below.
: ° _ LW . -
'-';l‘,:"_.‘, ' d * ‘" _ : e _r_:t_ . f w' o
- CAd 33 ?1"" - I-a (1+b2)J 1( ) e ] + [ ~ab. °—(—-—)]
w :
"-1".”

T g e
o + - 9)92(.11*b2)'vv].-[‘(W~')‘ - Q, )]
Now recalling the a: priori restrictions on the parameters it
'can be seen that-a—— will be less than zero 80" long as —1 < b2 0.1’“'
RN w - o
Thus under this condition the model does produce a convergence of wage '

iil:rates.. If however, the rate of migration is highly responsive to the

;iglgrowth of the gross regional capital stock such that b2 '-1 then
T.convergence is no longer assured since only the third term in 4 4 33

”f”will be negative. In fact, given a 1arge enough value for hz, regional

~.fawage rates will diverge._ This would be the case where an increase in

B the growth of a region s capital stock resulting from a higher return in ’hh
_ the region relative to that in the nation reduces the rate of out-

-~fy}migration (aﬁd hence increasss the growth of regional labor) to such an '

Although this snalysis shows that the direction of regional

. f;ﬁwsge adjustment produced by the model depends.critically on the response

,h'T;'of migration to changes in the region 8- capital %tock it yields {”}il

_—

l“ d *

Under these conditions, ——;AQII(;)]I(+)] + I(_n[¢+)] + I(_)]<0.;fqi‘*'



o
, no information with respect to either the actual time pattern of wage
adjustment, or the equilibrium wage differential (if one exists)

’produced by the model Clearly, these latter considerstions are of .

o sextreme importance in terms of relating the model to the trends in p'

e

1 Canadian regional wage inequality It is to these issues that

"5*attention is now focused

H'_4 5 NUMERICAL ANALYSIS OF THE MODEL R A o ‘

" 4 5. 1 “THE. GENERAL NATURE OF THE mpmnmm:s RN B e
In order to gain information with respect to the.nature.of |

fthe time patterns of adjustment produced hy the model the technique ‘1

_'Vﬂaof numerical analysis was employed Briefly, this involved programming

_a computer for the complete model (summarized in equations 4 5. l-

7i 4 5 2 below), and then running the model over time on the computer

'_rthe dynamic characteristics ‘of -the mathematical model of ‘wage - adjust*j

" to generate the simulated time paths for the relative wage differ~ o lhi;;ﬁau
o entials associated with various initial conditions and variousv ‘
assigned values for the parameters of the model The results of these

‘i‘iexperiments were then evaluated to determine the dynamic character-f

oiistics of the model ; - ifs"’

2 lIt must be stressed that this anslysis is not. designed f<* 'AA 'g'f
for the’ purpose of simu(gting actual wage adjustment in various. Canadian '
regions. " Rather, it is esigned solely for the’ purpose of determining

7 ment. -As- such,  the nature of the: analysis,ahould not be. confused‘with
"that involved in the simulation ‘of - econometric models. With. respect _»;g_ e
‘to .the latter, see Thomas N, Naylor, Computer -Simulation’ ‘Experiments.- Y

.'T With Mbdels of . Economic sttems, (New York John Wiley & Sons Inc., '
‘ 1971) S - T T
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Before zftlininé the various experiments performed and .the N
L yresults of each’ several comments relating to the general conditions
for. the experimentg should be. made.f First ‘in the exptriments _d i
-'(excepting Experiment Set I, the Static Case), it ‘was aesumed that
the national propensity to.save 'was such that the national capital

' stock grows ‘at a constant rate (equal to. 4 per cent per year); and

~that the national 1abor supply also grows at a constant rate. Hence,

3Q%t§>of growth of national output as determined by the production :
‘function (eqtn. 4 5. l) was alao constant. Thus, ‘no account ‘was taken '

..l'of the possible effects which the business cycles normally experienced

e

; ’m\u{an economy might have on regional wagedhdjustment?@>To the extent
5 wnjhat.such cycles follow a regular pattern, they should have 1ittle
feffect on the long-run pattern of wage inequality
1 - Further, the initial values used ‘for: the national economy ;_h‘;i:
.were actual 1950 Canadian values. Thia was done .as a uatter of ‘
1,convenience and to insure that ‘the variablea and parametersiwere.of

rreasonable ordere of magnitude.‘ The actual values assigned for the :

' '[‘national economy are summarized in Table 4 5. l

TABLE 4 540 o R

f. INITIAL CONDITIONS AND ASSIGNED PARAMETER VALUES' . 0L
: : ,__.aw‘ FOR THE NATIONAL ECONOMY. e _.;_-_Hi.tfi‘g_;

‘~an;~= real 1950 oNp (in millions of 1961$) R e st

"ﬁ“ =‘ﬂ950 Canadian Population (in thousande) “; iifef‘:vug %f13j212tﬁglxn*‘“"'



"ffi'were held constant over time. This was done so that the result'fforw:fz_»tru'f”"

"”_parameters and variables into the national production function

'";;;nrather than in nu per thousand Base populatiqn.

C 136
’ v ‘: N :
1 .;f'." h
o K;o - real Capital Stock (in millions of 1961$) “ :,;:lulé 49,#?5
"~£ﬁ = 1950 Canadian Population (in thousands) divided _ B
‘ by 1950 Canadian Employment (in thousands) | iiibi ;'il63i
-an(A ) = scalar for nstional production function?v;/;; /”i~d f;; .
‘;:: d= annual rate of depreciation of national capital stocksisi.OB?airi
‘i;ngsa natural annual rate of increase of national ",!'»fd*”if- 'lj 1:,lﬂ{7
. : popu]_ationl‘;j i c) | - .02 .
lf&/k = annual rate of growth of national capital stock4 4i—i;04lf;57h7" 0

',fv - elasticity of national output with respect to capital4 - {35;

' “r = annual rate of productivity grbwth4 'f'}j't‘ftj;f;g“{fop;OZ -

: f_ris that in sll experiments, Both fn and f (the proportiop of the

"%population which 1s" employed in the nation and the region respectively)
2 /

)

. ,‘ : ERLE
: long-run wage adjustment would not be confused by short-run variations P

; fvin such things as participation and unemployment rates

‘;'lregard it should also be noted that the implied constant relationship

i-;between fn and f appears.;eaeonable in terms of relating the results R

R lSee Appendix II for the derivation of the capital stock
- estimate. The data for the other’ variables is- convenientlywsummsrized
',-in Economic Review, (Ottawa' Information Canada, April 1973)

2This value was derived by substituting assigned values for‘ fn¥;,

.-p,(eqtn. 4. 5 2) ”‘._tu - }' RS .i_f__d:::(/fjtrﬁ._p,,p
b4 L 3See Appendix;: A i P NN P

- o These values are approximations of actual Canadian valuesrf?fT
Also note that the natural rate of increase 1s’ given in percentage terms .
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e
7
|

of the experiments to’ the Canadian case.1

-

1j In designing the various experiments, particular attention

A

was focused on determining the adjustment patha under various degrees e
A 'i(’-.
‘ of factor mobility since it was felt intuitively that this faotor

would be important in the regional wage adjustment process.. In
e assigning values ﬁor the parameters which represent the degree of

'l N

: factor mobility, (Chat is, parameters in the migration and capié?l

x

formation equations) an attempt was made in most of the experiments

B ;~to keep the values within reasonable ranges. That is, the various l:{
parameters were set 80 that for example, the rate of interregionali,
migration would not be unreasonable in relation to historical rates

“for regions of a size approximate to that of the assumed region.'ffp_lprii;d s

' Finally, it should be noted that while most pf the experi—:jiiil”d

or L

o mants were,done for'bothca slow-growth-region case (that is where.ifi[ifr"
theqregion typically has out-migration) and a rapidwgrowth—region “uiiﬂli*};l; .
case (that is, where tPe region typically has in—migration), only | |

' rhe results for the former case are reported in detail.t This was';sjﬁ“?\‘

‘done in order to prevent confusion and allow easy comparisons among.‘

e the experiments.. The general results for the rapid~growth-repion<

: case are summarized in the text

A Sl e } G gl -

CLtER s
£5

. 1See PPs 60*63 There it is shown that the degree of regionalihv
L inequality in: the. employment base (that is, f) has remained relatively 5,0
'Zg constant over time. ff5* IR i e T ,
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T T T e e e e i

B S - 1E ) EXPERIMENT SET I (STATIC CASE)

‘The general purpose of this set of experiments was to -

R

determine the adjuatment properties of the model under static con— o

o:)

ditions with a view to comparing the reauLts with other static models :m'“ff-lv

v Y

of regional wage adjustm.entl and/of providing h benchmark in the *-5

“ evaluation of the model's dynamic properties (to he determined below)

ln this set of experiments, the'national population, capital

- stock and/output were held at their initial levels.%" Further, identi— i;‘”

cal production functions and employment bases were assumedafof the §‘<¢ ]Tfif

Lol

2 ! NERE . L ) e

© .‘ é,

- region and the nation. '

(

o The initial values for the regional-population and capital

g '

stock were! chosen quite arbitrarily It was assumed that there is no ;°«“

:nit natural growth in the 1abor force (n = 0), no endogenous savings o
: 1

(a '- 0), and no depreciation (d " 0) so tha; changes in its capitalﬁ,qb',f;j;fji

'f~stock or labor force can only come about through a reallocation Qﬁ

8 i

existipg supplies of capital and labor.. Also, it was . assumed that Ef ;1fm, by

.lv there is complete adjustment Vith reBPect to both migration and-(' £ v
.[: investment so the parameters for lagged migration and lagged investef-‘:gf.vﬁ
3@;4; ment were assigned values of zero.. These general conditions, cqpmopil.

to all of the experiments in Set I along with the conditiona

eﬂ

specific to each experiment are summarized in Table 4 5 2': :

;ﬂ{tf,gif;‘ 1See chapter 3.:‘<pﬁj AR

- Ihat :u;_, I, =0, n = = 0, and time was held constant




',GENERAL connrrmns- o

' CONDITIONS FOR EXPERIMENT SET I

1. P
. (o]

‘2'. 'K
. B

© 3. f

, 4‘ ’:.n.

. GTiiLnGA) = scalar for regional production function =

&

(in millions of l961$)

Tt

T

(in thousands)

e

“ TABEE 4.5,2 "

‘- regional population in initial period

Loea

= regional employment baae = fn

= regionul capital stock in initial period

= regional natural rate of increase = nﬁ

= depreciation rate for regional capital stock

Ina)

[

90

-

7. :v=‘rate of'productinity gromth” ’

8- G

: '9.'_, £

= elaaticity of regional output with respect to -

capital atock i v

= time

B SPECIFIC com)mons-- |

'IN[Notet Mit_= By *+ Ban(R

1a

1

bflc'l'“

ot az CRK_i‘t#l

. By

D c—

e

400

it) + 82 it

B

1) + ‘a I

3hie- 1]

3 it

: -f’BARAMETER VAL'UE_S '

o

3 and I

= 550

=8  .=a

it
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,per capita income differentialm(at the initial level of inequality)

“fequal to 5 9,

E vFigure 4 5. l.‘ There it can be seen ‘that. in EXPT la, the case where

5ﬁnationa1 wage out—migration stops and the wage rate stabilizes.a;

>t

Thefassigned values for the parameters in the.migration .
> . 7
function imply a mobility constraint (representing migration costs)

of 2 per centlkand an elasticity of migration with respect to the
2

&7
'y

generated by the model under the above conditions are presented in -

N

"labor is mobile but capital is not starting from a regional wage
B which is 82 5 per cent of the national wage -an equilibrium relative

‘wage of 98 per cent is reached in 11 years. This equilibrium wage

The time paths for the relativs regional wage differenéial :‘

differential which is exactly equal to the labor mobility constraint,‘ .

o -

” ;is the same as that predicted by most~static models with immobile

J ‘)07\ AN

capital This particular result is. due ‘to : the fact that 80 1ong as the

ééienal wage rate exceéds the regional wage rate by more than 2 per -

cent, and hence national per capita income exceeds regional per capita RN

.,5___

bincome by more thanaz per cent, there is out—migration from the region

thus raising the régional capital-labor ratio and therefore the :’;

7 'regional wage rate, When the wage rises to within 2 per cent of the

l

. Finally, it should be noted that in the ‘case of a rapid-growth—region o

o -

'}where the initial regional wage exceeds the national wage, the finalﬁ,‘

n /

.-fequilibrium ﬁor this case will be where the regional wage is 102

N S SR /'
eV o

// That is, e EQU = 1 02 o ‘ . ; a7

L , - . R
. 7 The initial conditions imply a regional (real) wage ratee_'v
- of $2839 which is 82.5% of the national (real) wage rate ($3440) :

- / . G
; s . N . . .
,/ ’ ’ e

A
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e

' per cent of the national wage.
- In EXPT 1b there is labor mobility and perfect or complete\
capital mObility; that is to say there are no costs incurred in o

interregional capital movgnents It is interesting to note that in -ﬁh k,tf_e

/this case there is a rapid convergence (relative to that in/la) to. "fj'-‘g

e

Y relative wage differential of 98 per cent and then very slow

", convergence beyond this point._ This is explained by the fact that
after the 98 per cent 1eve1 is reached out-migration stops and thus ‘;
all remaining adjustments must be thOLg“ capital movements.t Moreover,hlii

_since the output-capital ratio is tvnically much smsller than the o

‘output labor ratio, a.- given percentage increase in the capital stock

. produces a’ smaller increase in. the marginal product of lahor than the

. same percentage decrease in employment, and hence the rate of wage

',, s
!

'gconvergence beyond this point is much lower._wf

It is interesting to note that in- this ‘case an equilibrium o

?,is eventually reached (after about 100 periods) where the regional

'wage is exactly.equal to the. national wage Thus it cdn be seen that

A

~.comp1ete ‘ngional wage equalization requires only one factor to be

N

'ﬁvfperfectly mobile.ri » 5.3: : q",ﬂ h' . "ﬂl7uf-:, el ._\

EXPT lc demonstrateé the adjustment pattern where qhere;;f.-

T”is both labor and capital dpbjlﬂty and where capital.movements areil'

:7-.,high1y sensitive to return differentials among regions.- In this S
o case, while the regional wage does converge to the national wage,'ﬁb“{” g »ﬁg
'the adjustment process is not smooth Rather, it involves damped 1;_lﬁ{ftn Ld“{

“oscillations around a trend approaching the 100 per'cent level

[y

v These oscillations are a result of the very large interregional

. 4 '
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;movements of capital; For,example;.in the'initial period where the.
regional wage ia below the national wage and the return to capital

in the region is above that for the nation, there ia an inflow of

R

4-“capital to the region which 1s vegg 1arge relative to the initial

e

‘:.@capital stock. This produces a situation in the second period where

the return to capital in the region is below that for the nation

“'ﬁ(and where the regional wage is above the national wage) and hence S

-:-?the adjustment mechanism embodied in the! mod!l possesses a high

F degree of stability

- 'time patterns of regionel wage,inequality generated by the model

'ff‘ the mobility functions.. With respect to the general pattern of wage

"undég conditions where both the regional and national economies .are’ ‘

_’growing, and%to relate{ﬂhese time patterns to the paraméters in B

g , b
where there must now be a large capital outflow from the region.v

,In any case, it does appear that even with interregional capital and

glabor flows which are highly sensitiVe to return differentials 1

. r‘:
- 4.5.3 EXPERIMQNT‘SET II (DYNAMIC CASE)

This set of experiments was - designed to investigate the

2

'w‘:»inequality, it was felt intuitively that when both economies were

-'-';growing the equilibrium wage differential (if one exists) would not

ifnecessarily be equal to that produced by the static version of the

-

'g:model That is, it would not necessarily be equal to the costs

i in the nation’was (24.3714.9) = 1, 63." In the £1Mt ‘period- then, there

S S e S ‘-:f' ‘,.:%
“ T & L e R
Fo The initial. return to- capital in the region relative to that

. was. inflow of capital equal to’ 3150 or better than- 3 times the initial

capital stock. e e T e S -



f:block of matter and the regional economy as a much smaller block of

144

associated with interregional factor'movements. In particular it ‘was

felt that for a slowhgrowthrregion case for’ example,_the equilibrium

.\v -

- wage differential (if such exists) would be larger .than. that produced

by static models of interregional wage adjustment. This was related

"ifto the idea that in a dynamic system there would exist centrifugal

type forces in addition to. the resistances associated with mobility ‘ S

constraints which.would prevent the attainment of a wage differential ‘

Aequal to mobility costs.‘ One can view the national economy as a large_‘

x!{matter where both blocks rest in a. frictionless plain and are ;hd -
atconnected by elastic bands with elasticities representing the responsehzh
‘parameters in the mobility function..\When the national block ig"
Histationary the regional block should come to rest at a distance from

d:~v'the nstional block which is representative of the interregional

.,;mobilityvcosts., If however the national block is movin8 forward at -fl° .

a’ constant rate of speed the regional block should, given the same L

‘elasticities of the connecting forces, tend to trail at a distance SRS
' gréater than that representing the costs associaﬁyd %ith interregional
v'.factor movements. Using this interpretation tﬁhn, one would expect

."a.the size of any dynamic equilibrium wage differential to %g}positivelyf

related to the size of the response of interregional factor movements f

: __to interregional @rnings differentials._

i

With this in mind EZPTs 2a, 2b and 2c (outlined below) were .

’designed‘to evaluate the effects which changes in the response of

1



5 . X .

'.migration to per capita income differentials have on the pattern of

-,b;wage inequality, while EXPT 24 was deeigned to evaluate the effects on

A‘this pattern of including investment in the migration function. EXPTs,i
2b Ze and 2f were designed to determine the effect which changea in

the response of capital f ows to return differentiala have on long-run ‘_v'
wage-inequality.H:; 11“ | |

| Aa in EXPT Set & Uattention was centered on wage adjustment‘;fjm

for a slow—growth—region *n which the production function, employment o

nhbaaefand(naturalvrate of/;ncreaee are assumed to be identical to

those for'the'nation., Further, aince.the incluaion of ‘the lagged

I N

»lh-dependent variables in the capital formation and migration functions

v’may have confused the results, and aincg it was felt that they would;» :
. & ¢ gy e l:’ﬁ . ERTT
o have little bearing on the long-run pattern of wig@ ‘inequalitg'%“the- Feb e

. _v/j ‘ )D*'l ,r‘ . P . w‘@ f;' .
B ,coefficients for these variables (82 a%d% ) were aasfgned zero Vaiuee. ;fj;7f B

M

5“ 4y o
fIn addition it should be noted that while the different parameter _'gQ?g‘

. 1‘/"“»'. TE i

' T‘;values in the migration imply different elasticities with respect to: H‘J7*}5“'
j5income differentials, in every case they imply a mobility constraint

(representing migration costs) equal to 2 per cent‘% The conditions £ #a By

.fo£§%XPT Set II are. set out in Table 4 5. 3 ff.f'- :; f ’-f;J; 4“~¥‘(ff"
. . E . ) .\. o .v: ‘.'9 B o . .
o * '
S mBg T T e
'That‘is,iinfeachxcaSe:f-—§-~;= Ln (C) = Ln(.02). .~ S
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..

1 Ln(A)~f iA(Ah) ‘

v‘,.

.CONDITIONS FOR HPERD!ENT .SET II

' GENERAL CONDITIONS:

- .‘SPECIFIC CONDITIONS'

’[Note’ .

42b£:

2c L

Co2ds

2f:

. K“’+a(RK

2e: 3

, i

Y

4363
.02 .

TAB(LEz. 5.3

i550 (in thoﬁsandé)

.08

itl.

100 -

'460
100

50

B +BL(Rit)+82Mitl

1) + a3Iit-l]

1000 (in millions of 1961%)

‘331‘1::.;7--'?‘,’—‘vi Tie

a5

200

200
200
200

800

N

= 'aiQi.t-l" ‘
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The time paths for the rela ve regional wage ‘rate associated

7

with these experiments are sget but in Fig 4, 5 2 An examination bf

' hchese reveals ‘some rather interesting features of the adjustment prow

\\

cess.’ First in all cases a steady state is reached where the regional
-and national wage rates grow at’ the same rate 80 as to produce a con-'
'stant relative wage differentihl In most’ cases, this equilibrium is )

_ reached in only about 10 periods even though the initial regional ' s

\7
o wage was almost 20 per cent less than the national wage.} Second,,

'.f and even gore interesting is the result that the equilibrium wage

"differential is much greater than that predicted by static models,,~

,and is not determined by the magnitude of the costs associated with ‘
. M

-interregional capital and labor movements. rRather, from an examination
'of the results of the experiments it appears*that its size is deter-.
mined by the elasticities of migration'with respect to per capita
"dincome differentials and the growth of the capital stock and by the
elasticity of investment wﬁth respecthtoqreturn differentials.

The approximate effects of changes in the response of -

migration to per capita income differentials can be: determined &_a“

IR through ‘a comparison»of«the time paths‘for the relative regio a* wage‘;f QQEI
. ‘*Zf t:éa Yorl
associated with EXPTs 2a, 2b and 2c., It can,be seen that, whileﬁj

oy
-100 per cent increase in B from 50 to lOO produces a lﬂper gent R
: q oy
increase in the steady state relative wage, a 300 per cent increase '
o S .
An. B from 100 to 400 produces only a 2 per cent increase in the"’

‘ $teady state relative wages ,f o TV"\‘{ J:"”' R : ‘ "'ig'f{;f

lIn all cases a steady state where. the year-to—year change

' in the relative regional ‘wage is less than 1/20 of one: per cent is
7reached~by the 30th period (year)
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%938 it would appear that while the equilibrium is sensitive
B to the migration response parameter, Bl’ this sensitivity is non- //:
| 1inearly related to che size of the parameter*r It is also worth
noting th%% the higher migration response produces a significantly
shorter adjustment period. For example, in 2c the relative regional
' wage is within e per cent of the equilibrium relative wage within f:
L\only 10 periods compared to about 20 periods for cases 2a and 2b |
o The addition of the regional investment variable ‘to the f‘
migration function appears to eubstantially alter both the length |
.. of time required to reach an equilibrium and the level of the i_
B equilibrium It can. béﬁfeen by comparing 2b and 2d that the addition l..
-‘ﬂ of this factor shortens this time by about 15 periods and results in ,H
l an equilibrium relative wage which is more than 4 per cent 1ower.
This latter result is relatedtto the fact that in EXPT 2d, while
the increased investment associated with the inflow of capital tends‘
J; to raise the regional capital labor ratio (and hence the regionalw ,~.
V@?’ wage rate), it also tends to reduce out-migration (and thus in&&ease ‘
regional labor Supplies) which in turn reduces the equilibrium capital—kg,ﬁbl
labor ratio below that whiih would otherwise exist. ‘ -
A comparison of the results for-. Exiis 2b and 2exand EXPTs
1f2a and &% gives some idea of the effect which changes in the response '
”t'of regional capital formation to return differentials have on relative !
:nd;regional wage rates.. First, comparing 2b and 2e it is seen- that a
',1300 per. cent increase in therresponse parameter a2 has approximatelv3
4 the same effect -on the relative wage\pattern as. the same increase in'j

qthe migration response parameter. That ia, it shortens the time o
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'vxrequired to reach equilibrium by about 10 periods and increaaea the

<

- equilibrium relatiVe wage by about 2 per cent.

o A comparison of the time patha for 2c and 2f indicates

s

'f'the, ffects of decreasing the responsiveneas of interregional capital

, As can be observed the addition
'Jof tﬁe assumption of completely immobile capital across regions Tl

’ reduces the equilibrium relative wage by‘almoat 9 per cent. r“

A

From the results summarized above it can be seen that the
equilibrium wage differential produced by the model always exceeds

athat predigted by static modela.: Further it 18- related, not to the costs
H - .

vaasociated with interregional factor movements, but rather to the "
: . ) L
,;elasticities of migration with respect to per capita inégme differ-
o entiala and regional invettment and by the elaaticity of investment

With resPect to regionel return differentials 'if,f\@i,}f*”'

These particular results are not intuitively obvioua.

o Clearly, if the results of the many interactions and feed%backs
> ' &y el
yuembodied-in ne model were. easily determined there would be no need '
A 4 L -
: for numerical analyais. In any case, some insighta cen be gained

i : ' Q
;by going through-several»of'the steps in the adjustment proceas for 63 Yol

‘73a hypothetical caae. ,‘ S,

Consider a casc where the rate of productivity growth the

_g*owth ofjcapi%gl and 5 owth of labor are such that the national
ﬁwage rate grows at 3 per cent per year where the regional wage is 'Aef:7$fo. o
:initially significantly less than the national wage, and hence where, v

b given identical production functions, the return to capital in the

w0
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[

L

"»region exceeds that’for the nation. Now in thia case tgere will

- initially be an inflow of capital to the regioa of a size determined

";Now as thia happens both the return to capital differential and wage

e

f‘capital formation equationt Suppose that thia inflow along‘with inveat-_,

7(“ labor forceg' Initially then, the region a wage will grow atm3 2 per

' *:cent, and therefore~the relative regional wage muat rise.llgj:{

| “YJdifferential muat decrease thereby reducing the inflow of capital and

- ment muat continue until aome relative wage and relative return to

e capital is reached where the given responae parameters in the mobility f:

hf; that the grawth of the regional wage ia exactly 3 per cent.‘ At this m,f:ﬂ

:f functiona produce juat that growth of regional capital and 1abor auch s

54‘.9 SRR 1Recall that ; - r + c%- mE o Heré it ie asaumed tha 3

: c——-{\
T ” A

;"by the magnitude of the parameter ‘on the return differential. in the

ment financed bY regionally senerated aaving 1mpliea a’ growth rate fot ”{h.;ﬁ&

.&
'the regional capital atock of & per cent.u Suppoae further that
" -,—sﬁ

-‘given the initial wage and per capita income differential the migration @:‘j{‘vff

”‘.‘responae parameter is such that the rate of out-migration is equal to

the natural rate of increaae .80 that there is no growth in the region spf;‘

’.

-3

rthe outflow of labor. Thia in turn mnat reduce the growthﬂofﬁthe ci;_e

.regional capital stock and increaae the growth of'regional labor,:;ﬁf;'ﬂl

ﬁ;hand hence depreae the 8rowth of the regional wage.. Naw thia adjust-fm"""*

4‘ .

?\.

point both the relative return to capital and labor atabilizes g&ong

et . ICI . - R
o . Ve ! A

‘L
= 2 per cent, a f .3, E-- 4 per cent and'é - 0 per cent.lnyf ‘

- "Y;
o T

. ,':‘,




- with the rates of inflow‘and outflow~of c

o

migration to approach zéro aa-equilibrium is reached this model implies “ff;-ui”'

- investment equation. the more responsive is migrstion-with respect to

: - .
pitaf;aﬁdf

In general it would appear that for given parameters in the

per capita income differentials, {Pe smaller ww_i be/tﬁe equilibrrﬁm

wage differential since for a given growth rate in the region 8 Capital

- stocE the smaller will be the wage differential (and hence per capita

income differential) required to maiqtain a given growth of regional
labor such that the'growth rate of the regional wage is 3 per cent. 5>p'>

Similar reasoning can be used to ahow that theﬁhigher is the response of

ﬂ: capital formation to return differentials, ceteris paribus. the smaller

- should be the equilibrium wage differential..*rhese predictions are i

borne out by’the eXPeriments..f,_ | flf‘t;: Ji?njlk“z;>

It should be nsted that an. equilibrium differential equal to

factor mobility constraintslas predicted by static models is only -

QA assured in the dynamic case'if theré“is an infinite elasticity of

migratidh with respect to per capita.income differentﬂhls andfor an fﬁ"Q‘h'v

infinite elasticity of investment with respect to return differentials.

In addition, unlike the static modela which require the rate of

o s gr".‘,f-

that the tate of migraton approaches soﬁe positive constant rate as the

steady state is reached. The latgex is generally more consistent with

If ;— = 3 = ;—,‘" then -‘;— is constant. )
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observed migration patterns.1
In summary, the experiments in'this set have deomonstrated
‘ that the model does produce an equilibrium relative wage differentis d
Furthermore this equilibrium wage differential is not determined by
costs of factor movements .or mobility constraints, and does not require
o ,regional differences in production functions, employment bases, or
pﬁl natural rates of . increase.‘ Rather, it was showm that fﬁr a slow—growth-// ’
region the size of this steady state differential is negatively related
‘Yto the response of’ migration to per capita income differentia’s and the -

o .

FR

. o lThe, lack of any general 1ong~run trend of decreasing inter- )
regional migration as predicted by static models, is evident in the ’
following table.. Note that while the model predicts constan; rates of
migration’overftime these data’ indicate ‘many short-run variations. In

.« the context of the model, the latter might plausibly.be explained by

' various shocks to the . regional economies which produce a, cyclical
behavior. It will be recalled that the numerical analysis ignores_n

,these short-run variations..'i' e S
’ - S ././ ‘ - e 0T
| ESTD!ATED FIVE YEAR°RATES OF NET MIGRATION BY PROVINCE Tl
e skl e R
. PROVINE - - MIGRATION. PER 1000 BASE POPULATION |
S0 ¢ 195156 1956-61 | 1961-66 :196()]-71
Nfld. + 9.9 2 40,1 =500 0 L Red2
P.E.I. . - 69.8 - ~38.2 - 384 0 -7, w
N.Se— % - 20.5 - 32.5. - 516 s °-10.4 .,
N.B. - 43.2 - 311 . 4 - 54.9 =32l
Que. s + 22.6 +236 - +1L9 .. .- .39
ont. + 83.9 +.59.9 T332 ¢ 4sa7
sask. . - 45.4 ~'51.6 - 49.5 S -76.1 0
Alta. = 4+ 68.6 + 56.1 + 3.2 +353
GBSO 41095 + 85.6 ¥ 724 "+125]8

,-Source- Estimates based on data in Dominio Bureau of Statistics: , .
(Statistics Canada), Vital Statistics, Var s years, (Ottawa' Queenfs,
Printer, Cat 84~202) . N T T




'fylof capital formation to return differentials

"bthe region ‘and the nation.

1differenti
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, .
A

0. °

\response ofxcapital formation to regional differences in the return to

1 - "-ﬂwt
ca tal and positively related éo the response of migration to regional

invest ent.1 For. a rapid-growtheregion with an initial wage greater

than the,national wage, (see 2c in Fig. 4 5. 2), the equilibrium wage ~ X

1 will be negatively related ro the response of in-migration
SN

ot
to per capita income differentials and investment ang~to the response'

v
Mooy

| t?

N

| ’»-4 5. 4='mcpmmsm SET "I (DYNAMIC CASE)

The baaic purpose of this set of experiments was to determine

_the effects which regional di ferences in employment bases, output

felasticities, and overall levkls of factor productivity have on the size

of the equilibrium wage diff rential 2. In all ‘cases the same a0bZ lity ;l 4‘

1 functions were used along w th the same natural rates of incre,se Zor .-

EXPT 3a,. where the same employment b: ses and

o a

-production functions ‘were a:sumed for the nation .and the region serves

B as a benchmark for ‘the " oth.r experiments., EXPT 3b assumes a regional i"

A

“texample, the ‘equilibrium ‘'path for a given set of parameters is indepen—
- dent of the initial relative wage. The only restriction in this case 1is -

should be clear from the analysis in section 4. 4

'-l

'employment base which is o ly 95 per cent: of the national employment

: J
base with all of the othe# parameters equal to those in 3a, while EXPT 3c

e - - : - . v . ) ’.'l; :
)i ! . . . - N . a,..
i " [ e

llt should be noted that for the slow-growth—region case fbr }

‘that the initial regiohal wage bé less or equal to the initial'national

_'wage. Thus in'any particular case there‘may‘initially,be convergEnce}orz

'd{; ; ; The effects of regional differences in other parameters such
as the natural rate of increase or the rate of productivity growth '
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— . . «

‘assumes a lower elasticity of output with reapect to capital for the

.fregion than the nation with all of the other parametera equal to those;
e
in 3a. In EXPT 3d the equilibrium relative regional G:ge associated

4

with a lower‘level of factor productivity in the region relative to
'rthat in the natiou (that is, associated with a smaller scalar in the

“regionalkprodudtion fumction) is generated.; The conditions for thia

°

“set of expeviments are summarized in Table 4:5. 4

ﬂf*?;‘p'»;{;*ﬂ';."'f'i; aE TABLE, 4 s, 4

J'Ew;; ,;1:'l_,fud,] CONDITIONS Fa&;EXPERIMENT SET 111
-,-;GENERAL conn:rlons- o _;_. U
1£”;f3;ipgiﬂfa 550 (in thousands) e |

20 TR = 1000 (in millions of 1961%)

P

-2, 8, = 100, B, =0, B, = ~.05’

Bt hagmol

-+.811w0‘1t> * B-ZMit-—l' +"5311}::’ 2ad Lyp = 810 = 3%

+ a, (RK

it 1 1) + a, I



) . i e
SPECIFIC CONDITIONS: = - |
~T ERr £ s mA)
I N 363 .3 -1 .
B .35 .3 - |
C3e .363 s “1 N
TR .‘-363»--“_’..3'" N SR

‘The time paths associated with each of the experiments in
Q this set are given in Figure 4 5. 3.: The path for EXPT 3b indicatesr

that a decrease in the proportion of the population employed in the

region relative to -that in the nation has a tendency to reduce the

“r -~ &

’”v-equilibrium wage differential It would appear that this is related

to the fact that for a given wage differential such a change, .

C

ceteris paribus, increases the relative per capita income differ-”'fl

—

ential which in turn increases the rate of out—migration.» This

\

increased out-migration associated with the given wage differential

thus reduces the growth of regional labor relativeﬂto the growth of
. T

lS6v

RN

regional capital thereby providing for a higher capital—labor ratio ;

-and hence a higher equilibrium relative wage £ For similar reaﬁ%ns, .

+ “g:}r .
an increase in the employment base for a rapid-growth-region will

ceteris paribus, have a. tendency to. depress the regional wage toward

-

the national wage

EXPT 3c indicates that the equilibrium wage differential ‘

is negatively related to the magnitude of the elasticity of output

t

E with respect ‘to capital in the region relative to. that in the nation‘, '

This particular result however} is not intuitively obvious since it SR

-
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“i&-due to-several rather Complex'interactions; Eiven this, only a
rather\loose explanation is possible.

For an initial output—capital ratio in the region, a decrease
in the output elasticity (a) means 'a decrease in the return differential.‘
and hence a’ 1ower growth rate for the regional eapital stock. Thev{:‘
.\effect of this is to decrease the'grqyth of- regional output and wage
rates.l, At the same ‘time, the lower a implies a higher wage associated //>'.

_with the initial output- or ratio and this in turn means a lower rate -

.of . out—migration and hence a high ate of growth in the region 8 labor
'suppiy. From this it would appear that this effect on the growth of ,
‘i/labor.and the effect on the growth of capital is large relative to any
dpositive effect which a lower a has on the growth of the region 8 wage 'f'
rate. so that a smaller equilibrium relative ‘wage rate is called for.

d Finally, from examining the results of EXPT 3d it would .

appear that because, for any given capgtal-labor ratio a decrease in :

'
t"l

-y

3%,?he overall level of productivity means a fall in. the wage rate, this

' new equilibrium relative regional wage is lower. o : e

- 4 5 5 EXPERIMENT SET v (DYNAMIC CASE)

, It has already been shown that the model does generate.an
‘.equilibrium regional wage differential.. The purpose of this section g N f*'”
‘;then was to investigate the stability of this equilibrium under condi— \§35~
c‘tions where the regional economy received shncks in the form of |
increases or decreases in exogenous savings and hence investment:z Theseakaf

- L ;
N : . v R -

* B i _v.v".. .A.
Régallﬂthat, g‘* T+ o + (l—a)L .. and -= T+ u% —'a% .

Q



| . p’\vli ‘vjfli
were viewed as being related to such things as ‘the discovery of a
valuable resource in the region, the discove%y of a ubiquitous substitute
:for one of the region 8 principle resources, or changes in federal
government industrial incentive grants.' : v .

Six experiments were conducted in this sett EXPTs 4a and Qd

serve as benchmarks for the respective cases where out—migration is

-

159

A independent of the rate of regional investment and where it - is negatively -

! related to the rate of regional investment. .In EXPTs 4b and 4e the
' iregicn receives a shock involving an increase of $25 million in |
~exogenous investment in each period after the 13th period.v 'l-‘hi‘s
‘represents about a 13 per cent increase in the rate of regional invest—
”wment.i In EXPTs 4c and 4f on the other hand\ the region receives a‘
"decrease of $25 million in exogenous investment in each period after
7b-the steady state is reached. | L

In ‘all of the experiments in this set. it was assumed that

NN

]_there was only Partial adjustment in any one Period and hence values s

J:were assigned for the parameters fon lagged investment snd lagged
migration.: The previous assumption of complete one~period-adjustment
was dropped as it was £elt that the existence of 1agged adjustment

would have an important bearing on the nature . of the adjustment to

shocks. The particular value chosen for the migration eﬁuation implies 0 i

'that 60 per cent of the desired migration in any one period takes place lﬂ.

~ in that period.

The assumed conditions for EX?T—Set IV are summarized in VW;’-T:-*

"Table 4 5 5, and the results are presented in Figure 4 5 4
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550 (in thousands)

e
=
0

= 1000 (in millions of 19613)

b
.
n
rh
n

.363
- 4. nen = A“.OZJ - o e
5.4 = .08

-1

6. In(a) = Ln(A )
7,";‘ : = .02 -

8- va"V = -3'1'

' SPECIFIC CONDITIONS:
. FEInR) +aM, g+

-[Note: - Mit'a._B:O
+‘32(R¥it§1¢*ﬁl)f+ 83lie1

B, B, -1

4ar -2 100 .4 S5 1000 .1 0 g

et

N RS

- 4b:. =2 100v"'.4”1..fo i $15 le: RS S .olv L =25
’;§¢}ff'7—g”~ 100" ;4. ;',9,. 5 100 .1 o - T a2s
:flfgéégi'ff;2 j:1ooi'lg4»{f;;qst A5 0 .1 o o

tp 0 72,0100 .40 -.05°0015 1000 .1 0 425
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An important conclusion to be reached from this set of

1'experiments is that the inclusion of regional investment as an argument
in the'migration function has a significant dampening’ effect on shocks .
to the system. For example, comparing the paths for be’ and 4f reveals
rthat while the increase in: exogenous investment produces a2 per cent
increase in the relative regional wage when migration is independent of

investment, this same increase‘produces less than a 1 per cent increase

when migration is related to regional investment.l -In the latter case,

the increase in: investment not only increases the growth of the region 8

o

capital stock but also reduces out-migration._ This decrease in out-"

B migration in turn increases .the- growth in regional ‘labor and thus tends"

o
© . 8 o

to dampen the increase in theaequilibrium“capital—labor ratio and the

-‘\F T g
~(< AR

relative regional wage.- .

- <

It ia also worth stressing that,inteither case, an increase

in the response of migration witharespect to pi‘“capita income differ—v'
4 19

entials has-the effect of reducing the increasepi the equilibrium :

e

' national wage.

Also note thatg;ze inclusion- of investment as an argument in~
the ‘migration equation‘si ficantly shortens the traverse between the.

' equilibrium growth paths Further, it should be noted that these’ types*‘f; u
of shocks can produce shhrt-run variations in interregional migration .
similar to those actually\observed : Supra. P 153& footnote 1 =
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4.6 'SF\@égg
Iz this chapter a two reg: on‘model of regional wage adjustment

war  cecgented along with an analys of its basic characteristics. With
res—.:ct to the latt *r, the main dﬁterminants of the growth rste of the
.reg,n .-~ wage and the conditic for convergence of regional wage rates
‘in a?modi-ied vicglo, oF ?hﬁ odel were outlined More importantly
A however it was R .-10g 8 numerical analysis of the complete model
'that th:?nbdel posscsses a high degree of stability and generates an. "f
.equilibrium regional wage diiferential that under most conditions will g
exceed that predicted by static models of regional wage adjustment ’
- Further, it was shown that ‘the size of the equilibrium differential is )

,particularly sensitive to the responsiveness of migration with respect -

to per capita income differentials and the rate of real capital

formation in the region The effects of changes i these parameters on

"L -

'Athe size of the equilibrium wage differential along with the effects".':
f’of changes in other parameters which might normally ‘be expected to vary,fi
significantly across regions are summarized for both the slow—growth—l'tL>'
region case and the rapid—growth—region case in Table 4 6.1 below.
o R It was also shown that significant shocks to the regional
:fsystem in the form of increases or decreases in exogenous investment~
1tend to have little effect on the level of the equi1ibrium wage,_fl
':particularly when migration is significantly related to Ehe rate of
'regional investment and when migration is responsivestorper capita

)

iincome differentials
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Finally, it ia worth.pointing ouqfthat the predictiqns of the

<« -

._ model are generally consistant with the observed trend in Canadian fi'
regional wage inequality (discussed in Chapter II), regardless of “y ﬁ :-a'l
,whether that trend is interpreted as. a long—run constancy or-a. very
slow convergence toward aome long-run equilibrium. It has been shown

i ,, .

»that while the model always produces a steady state equilibrium wage

‘wdifferential under certain conditions (see for example, EXBTS 2a and :. | aein

f2b) the rate of convergence to. this equilibrium is very'slow. Although

.'<the interpretation of the Canadian trend used-in this study is that of

ﬁa 1ong—run constancy (with the cases of British Columbia and Newfoundland o
constituting exceptiona), the alternative interpretation of a very sl@w v
‘convergence and its consistency with the predictions of the model should

:be kept in mind. S

h"‘n ST - \ '
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AN APPLICATION OF THE ‘MODEL OF REGIONAL‘WAGE ADJUSTMENT
‘ THE CASES OF ALBERTA 'AND. NOVA - SCOTIA '

4

5. 1 INTRODUCTION

A?I- C"

It will be recalled that the basic problem set out in this

:thesis involved explaining the constancyl and the degree of regional

il

- ‘wage inequality in Canada.. This, it Was indicated, would go a long way

‘»towards explaining the observed trend in regional income inequality. ‘In

nthis chapter then, an attempt ia made to relate the model of regional

PR

: I- £ ,
‘ the Canadian ease.with a view to providing such an explanation.

A A two atep procedure will be foliowed in applying the model.=

o ks
’First the model will be estimated using regional data to determine

B 1 wage adjustment presented in the previous chapger}and its predictiona toq'A

L whether there is any empiricai support for the basic hypotheses embodied‘,p. .

ﬁin tb model. Theae include the relation of migration to per capita

7H:1ncoma differentials and regional investment of regional capital .

° ';formation to regional output and return differentials, of regional L
/ : .':”"ég :

'1a;30utput to. regional capital and 1abor inputs, and of regional wage ratea’

€

“to- the marginal product of 1abor If there is support'for these

3f'relationships, and hence the interactions and adjustments embodied in ";

the model the observed trends in wage inequality can be interpreted -as.

hfsome long—run equilibrium of the type which the model produced. o

e

e, . . . Lo .

Toee p. 165 .




Second, if there is'support for the model some general

o hypotheses regarding the size of regioﬁai\g\ge inequalities can be

<formulated and tested For example, ‘one hypo esis based on, the

-analysis of the model presented in Chapter lz\is that the size of

regional wage inequalities ‘is negatively relat}d to the responsiveness\
1

“of migration to per capita income differentials." Such a hypothesis can

-be tested by comparing the estimated response parameters for Canadian

regions.

/‘
o

Although the above types of*tests should ideally involve all

10 Canadian regions in order to insure a degree of generality for any'

explanation of regional wage inequality, this is not possible at this

- time. The most important limiting factor in this respect is the lack

l

of output data on a regional basis.» Since it would be a major under— g
. \ .

.taking tq construct a consistent series for regional output1 the only

alternative was to base the tests on regions for -which this data

&

» currently exists. Given thie limitation two possible choicas were \

Ty J ” Ou
Alberta and Nova Scotia.} In each case estimates of aggregate regiodal

output going back to at least 1950 have been prepared

‘

’

75; o There are however, several other reasons for~chqpsing these

T

B

‘two regions for tests of the model First of all both economies are

) small relative to the national eopnomy 50 that the assumption that there

"

’ Regional Economi'c ‘Accounts," in T.N. Brewis Regional Economic Policies.'
in Canada (Toronto. Macmillan 1969) Appendix B. '¢1~ ‘

~

1For a thorough discussion of the pfoblems involved and - .-
efforts to estimate regional accounts, see" Hans J. Adler,. Approaches )
tao’ Regionél Economic -Accounting in Canada," Review of Ihcome and. Wealth,
‘Series 16 (June, '1970), pp. 185~208, and T.K: Rymes,-'Some Comments on

r‘;' E a . - ' Tl
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are no significant feedbacks from the region to the n&tion‘should hold. '

‘ respectively, while for Alberta they have remained at about 103 per cent

studying the wage adjustment process, both Alberta and Nova Scotia

fhaa been maintained in spite of rather large and’%ffferent shocks to

‘ growth over this same period "ii : .

‘the'estimation‘of the model~

.Second in each case’ there has been -no significant hhange in either tHe .
Lrelative regionalyemployment baae or the relative regional wage rate,

iatcleast over'the'period of time for which data exists. As was

a

indicated in Chapter II, the relative employment base and wage rates
oy
for Nova Scotia have remained at about 92 per cent and’74 per ‘cent

. a . ' o
\ : e _ .

and 99 per cent respectively over the same period
Perhaps aven. more important ‘from the point of view of

represent cases where this trend in the relative regional wage rates

“\

' the reginnal economy Ln the case of Alberta this perzod witnesaed

~o

'rrapid economic growth mucﬁ\of which was attributable to the 5

development of the province 8 energy resources. ,ln Nova Scotia's case -

there_was a continued.decline initwo of the region's important

/,indnstries,.steel and'coal' and;a relatively slow rate'ofieconomic

4
T

Finally, it should be noted that given that both of these . , '"zf

B .

regions have experienced substantial adjpstments over this:>eriod many }f

~ ’ 2
EcH . »

of .the regionalwvariableé should show a good degree of variability>

Ao
- .- .

i

‘over time‘and<thisgshould\reduce SOme of the problems'asécciated with . -}}>‘~,

S : : ’ .- - . o . C - o : .
K . « i Y '
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5.2 EXPLAINING THE CONSTANCY OF REGIONAL WAGE’INEQUALITY:'
HYPOTHESIS I . .

. . . - p—

5 21 VALIDATION OF THE MODEL
. Theﬂfirst step in developing an explanation of the trends in
wage inequality for the regions chosen involves the empirical validation ‘
‘of the model This requires the estimation of the hypothesizedﬁ‘

relationships in the model (that is, the migration equation, he.

o .

savings (capital formatioq) equation, the production equacion and the

l

- - wage equation) for each region in order to determine whether there is

..any general*support for the model. As already noted, if such supporth

 exists the observed constancy of relative wage rates for Alberta and

Nova Scotia can_plausibly be interpreted as a long—run equilibrium of

‘»)

the type produced by ‘the mddel

i

In general the validation of an economic model involves ﬁv

brovingrthat the model is htrue.r In turn, this requires that a set -

-of criteria for differentiating between a model which is true" and

»

one which is! not true" be established It is- in this area that there

o are numerous unresolved methodological 1ssues,1 many of which are.

—.

. related to setting out a widely accepted set of criteria for evaluating

’ such‘models, In Iight of these; problems, the approach used here is to
concentrate on'establishingxthe "degree of confirmation‘ of the model

4
ES

, , _;TheSe problems are similar to those associating with
valldating stochastic simulation models. For a discussion of' the
latter, see Thomas N. Naylor and J.M. Finger, "Validation," in.
4[CQ_Ruter Simuylation Experiments with Models of Economic . Systems pp.
153-164,; *edited by Thomas H. Naylor (New York: - John Wlley and Sons :
Inc. 1971) e _ . g , . o
‘ . . A : } » . “. - L o

»
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" rather than whether or not the model g validated Using this. approach e

then,only qualitative judgements with respect ‘to the applicability of

'(\;-b‘

the®>model to the cases of AlBerta and Nova Scotia - re made._'\ b,‘v;" 2

- The particular hypothesis to ‘be tested in tl

~D

o

be -stated as follows' - ) - 5 DR o e

HYPOTHESIS I: The observed constancy in relative wage rates in Alberta
T and in Nova ScotiX: represents a long-run equilibrium
v produced -by the sdfie interactions and adjustments as
-+ embodied in the model of regional wage adjustment, and
' therefore,the'modelﬁisagenerally confirmed by the data.'

} This of course 1is the alternative hypothesis. The null

hypc-hesis is that the observed constancy in re ative wagéﬁ%ates in T

conrirmed'by the data., = | 7‘
The equations of the model to be estimagéd are summarized

2 1 to 5. 2 1 below The a priori restrictions on the parameters

are givenjin b,' si‘ The.subscripts ¢, a and ns denote variables

s

‘or Canada, Alber;‘, andIFOVa Scotia'reSpéctively, "dehotes estimated

,parameters,'and“u denotes 'disturbance term; The other‘variables and
parameters are defined exactiy as 4in Chapter IV.

. ' . . . . g.
&V L1—v.u1t

: 5r2.l\nQCt . ot

3 (r3> 0, 0< v« l)

5 . Ar

0

This

5.2.2 wc- =.h +hI(1-—v)Q /L J+ u,

vv‘/‘
s ﬁ
e

1 ollows a general approach suggested by K.R. Popper,
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, ¢
.7512.3 Qe = A, ertK aLl @ t* (ru> 0, 6 < q <“l)
v T tat at™at ? - f
L | 5.2.4 _wat;f hO + h [(l-a)Q /L ] + né (h )
'v'5"2"5 Tie =3+ a1Qat 1t a Ia(Qat 1/%ge- l)/v(Qct 1/ Ct-l)‘]i o
) - ( . {,‘,v 4 , . ) : _
23Tat-1 u5t; O <a < l-,‘a2_>_0, Osay<)
. ; Note. ep = AA a, (see Equation 4 3,21)
5.2.6 M s 4 B Ln[(Q /P t)/(Q /P )] + Bz at-1

* B3Iat Frugyes (§Q<<‘o"61~3.0» Qﬁﬁzﬁlf §3>0)

' . ,; rt o l-a
5'2'7 Qnst f‘Ans- nst nSt

‘e .; (£ >0, 0 < Ty
._5.-2,_8- Vost T ho +h, [Cl “a)Q. s.t/ nst] +dgs (b = r) C

z

5'?'9 'Inst:ﬁ= aO + élqnst + aZIu(Qnst 1/ nst- 1)/V(Qct l/ ct- 1)]
+ aBInst l (Q < a; < l, a, > 0,0 E: 3= 1)

ﬁ‘ Noteﬁz% = a .

4 (see Equation 4, 3 21)

5210 -Mnst'- By + 8 Ln[§Q B, STLCRWES DOl+ep

2 nstdl .
. * B3I’n8 +_“10t,; (B o, B >° °<Be51 B3<0)
§_v>. : It should be noted that several of the above equations are.

slightly dlfferent from those in the original model First a constant A
T : e

. term, o> has been introduced into each of the wage equatlons This R

.

was done to take dccount of the possibility that the proxy variable

\(earned ineome), which had to be,used[sinee'deta_for;average_regional

wages do not exist, may consistently under-estimate or over-estimate -
I 6 [ R A L . [ '
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_ regional wage income. Secondly, aa'was.incorporatediinto%the savingTQrw
capital formation equations to take account of- exogenous regional
: capital formation. ‘Also it should be nbted ‘that M' represents

migration repreSents migration’from,

) nst

' ,
to Alberta in period t while M
Nova Scotia‘in period t. ‘

5 2.2 THE DATA

The above equations were estimated using data for.the-period
1950—1971 ~ The output figures used were real Canadian GNP . (in millions
of l961$), real Alberta Gross Domestic Product (GDP),.(in milliong of s |
1961$), and real Nova Scotia Gross Regional Product (GRP) (in. millionsv.
n of 196l$) In eaéh case the. real values were derived by deflating the

current values by the National GNE deflator with base = 1961 While o

it would have been preferable to use’ provincial measures of output L o <
. p :

which. are conceptually identical to the national concept thistwas not !

.o

ipossible since no such series exists.'-lnstead, existing series for

Alberta'GDP:and Nova Scotia GRP were used.2

>

: lCurrent dollar GNP 1is found in:. Statistics Canada National
Income and Expenditure Accounts, 1971 (Ottawa. Queen' ) Printer, : 1972)
Cat. 13-531. Estimates for Alberta GDP for: the period 1947-1972 are ..
provided- in: Alberta Bureau of Statistics, Alberta Statistical Review,
‘August :1973 (Edmonton. ‘Alberta Bureau of Statistics, 1973), p. 21.
Estimates for Nova Scotia GRP for' the period 1950-1965 are found in:
K.S. WOQd “Income and Product Aé¢counts of Nova Scotia. (Institute of S
-~ Public: Affairs, Dalhousie Univérsity; 1970). ‘Estimates:.of GRP for the -,
,'period 1966-1971 were derived $¥ithe basis: of . the relationship between'

GRP and Earned Income for th‘

BN

, 2Note that GRP is thé
during a‘given ‘year- by factors~‘ 5 oduction ownéd: by residents of the’

region, whil€ GDP 1§ the market‘végue,o; gross outpunzproduced by - facto&s ‘
of production within the geognaphica 'boundaries of the region The . U‘*'rV‘;

Yt

;1§§“v'. 3
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L

Since capital stock’ figures for Canada or the regions do not
presently exist they had to be estimated The estimation procedure

which was used and Which is outlined in detail in Appendix 11 employs

r

the identity

5.2.11 K l(l d) + I
. . .\ P:f .
It will be recalled that I is defined as real gross capital S
1 v

-vformation in. period t. Data fbr capital expenditures in the form of

L 4

construction (c) and machinery and equipment (m & e) are available for
"Canada and each of the provinces from 1951 to 1973. 1 TheSe'values Were
deflated by. the national price index (with base 1961) for construction

expenditures and machinery and equipment expenditures to get a series
. A,

).v‘, \

- for- aggregate real gross capital formation (in millions of 196l$) for
/
each of Canada Alberta and Nova/gcotia

These figures for real gross regional investment were also
. o : . :
used as proxies for real gross r%gional saving (which 1ncludes sav1ng

within the région and saving outside of. the region which is transferred
to ‘the region) {in the estimation of equations 5. 2 -5 and 5.2. 9 This |
procedure is suitable given the type of model involved e

Although-estimates of~annual employment for~the'5”Canadian

* . . K . SN

_ _relationship between GRP and GDP should have remained relatively
3‘constant)over time.. For- ‘Canada, ‘GNP has averaged ‘about 99 per’ cent of .

:~'.GDP. See Alberta Bureau of Statistics, Alberta Statistical Review,,

-Ahgust 1973 (Edmonton. Alberta Bureau of Statistics, 1973), p. ﬂl

‘ . lInformation Canada Private and Public Investment in'Canada, o
yvarious years, (Ottawa Queen s Printer) Cat. 61—205 _'v,




o (Statistics Canada), Thé' Labour Force, various. years, (Ottawa: QUeen s
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regions are. readily available for the period 1966-1971 such.estimates

on a provincial basis are not avsilable for the period prior to 1966 ‘.f:h
~ For the province of Nova Scotia, however, annghl employment for the .%m;;:“

N period 1950—1965 has been estimated by Czamansk12 so that a4complete .“~
series for the period 1950&1971 18’ availableel In Alberta s case L
estimates of annual - employment prior to 1966 were made using 1951 and
'1961 Census data on the labor force3 and several other occasional S~ P

series.4 For years where no information was available on. Alberta’/‘/“

e

—

| employment the estimates were based on a trend 1inerof//{berta employ; :f,*‘=J
Ament relative to Prairie employment fitted for the years 1951 1956 o
11961 and 1966 to 1974 These estimates were then checked against 4;'
‘estimates derived nsing annual population figures and estimates of -

Alberta unemployment rates, participation rates and the age structure ;":p

<
2,

lThése are available in Dominion Bureau of Statistics

~ Printer) Cat. 71-001. Estimates for employment in ‘each province-for - -
;uthe period 1966-1971 Lcan. also be-found in these publications., p“~‘(

2These are given int - Stanislaw Czamanski An Econometrié =, &;
Model of - Nova Scotia, . (Institute of. Public- Affairs Dalhousie University,
1968). It should be noted that: the estimates for 1963 1964 and 1965
were revised slightly so they would ‘be consistent with the 1966 estimate :
based on labor force surveys. s : o r

‘ o 3These are summarized in S. Ostry, Geographic Composition of -
- the Labour Force, 1961 Census Mbnograph (Ottawa.,’\Queen s Printer),_
Cat. 99—554._ § : , o o :

SN

%These include" Dominion Bureau of Statistics (Statistics

'Canada) Estimates of Employees by Priovince and Industry,‘various months
(Ottawa: Queen's Printer) Cat. 72—0@8 and Estimates of Employees by -
Province and Industry, 1961—64 (Ottawa Queen 8 Printer), Cat. 72~503.:

‘ A A . o o :
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of the provincial population.-1 Alberta unemployment rates and
participation rates were estimated using 4 fitted trend line. sﬂmilar to..
that outlined above. Estimates of annual employment for Canada for
the complete period 1950-1971 are fbadily available.z“ . iw C 0%
The annual rate of migration for each ofwthe regions can be °
estimatedhusing the identity. ﬁ -
) 5.2.12 Pt:‘P‘f NI sM,,

RS

However, since the provincial population figures are on a June 1 basis,

;while those for births minus deaths (or natural increase) are on'a .

January—December basis,3 an adjustment had to be made to this relation.
.

On the assumption that thé annual natural increase in the population is .

4 -
« .

'spread?evenly overjthe year, the annual rate of migration between June 1

of year t~1 and Jume 1 of year t, M l’ was determined by

5.9::13 M _i _="Pt.,.-= Pt - 7/12(NI 2 5/12(NI TR

. . e . [
where P = the provincial population on June l of . year t, and NIE = the

‘,natural increase in the provincial population from January to December :

of year t. It should be noted that this method of estimating migration ‘

4

'assumes that there are no births or deaths among%the migrants in the. o

P .
4 e -

.) .

b

;Force various years (Ottawa. Queen s Printer) .Cat. 71-001. . :;%
: : o A

lRecall L (l -u )p } where Lt employment, u, = un-:

:‘employment rate, p partici Eion rate and s  proportion-of Ehe ,
: region s population which is classified as labor force source'population.

2Dominion Bureau of Statistics (Sta&dstics Canada) The Labour

3These are . given in.v Dominion Buredls of Statistics (Statistics
Canada) Vital Statistics, various years (Ottawa. Queen 8 Printer),
Cat. 84—202 , o .

. %

LR
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iyearfin which the change of residence takes place:l'

"It mustlbe emphasized that the'procedures used in-estimating

'interregional migration and capital stocks are quite imperfeCt. “To thez;'~

extent that there is a natural increase among migrants in the year in
which the change of residence takes place, the estimates of the change
Cin population due to migration from this method will tend to be under-"
- estimates of that‘due-to in—migration and overiestimates’of thatvdue to
out—migrationr' In most cases where annual migration is small in"v.
_ ‘relation to the total regional population the extent of these biases
should be' slight. 'ﬁ |

N L

The Cumulatlon procedure was used to derive the estimates ‘of .

-

capital stocks for Cauada, Nova Scotia and Alberta. While there are

several other procedures which have’been used it was not possible to

TS I

employ them here due to various data limitations. There are several :

deficiencies in- ‘the data estimated using the Cumulation approach First,

¥

it was necessary to assume that the prices of capital goods are B
equalized across regions since price deflators for these goods are not
. available on a regional basis._ Since a large proportion of the capital

' goods are manufactured in Eastern Canada and since the regional prices

..—»\v -

. assumption of identical costs may produce over—estimates of real capital

P

stocks in outlying regions.»
A second deficiency in the capital stock estimates is due to"

‘a lack of data on. actual depreciation rates by type of capital. _While-

: of capital goods should to some extent. reflect transportation costs, the¢ -

1/’/' lThe estimates of annual migration for Alberta and Nova Scotia

are given in Appendix III.. - C .

/

BT . L : : “

o

= .
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used in this study are reasonable approximations.3

»

Hood and Scottl have produced some.estimates of the useful lives of

various types of capital the’ estimates are not on a regional bagis

: :

and are largely out of date. .In deriving the estimates an average

annual rate of depreciation was used and no account was’ taken of

possible regional differences in rates of depreciation. In Spite of

these deficiencies it is believed that the estimated capital stocks

~.

-~ 5. 2 3 ESTIMATING THE MODEL\ R

S
\\

h Since linear estimation procedures were employed the non- o

linear production functions were recast‘in log form s0 as. to be log—

linear. -In addition, to avoid any problems of multicollinearity due

L

to the probable ‘high correlation between capital and - labor these

.functions were estimated in ratio form That is, the estimated .

'-=}production functions were of the form.

5. 2 14 Ln(Q /L ) "Ln(A) + rt +. aLn(K /L Y+ u e

If ‘the equations of the model are written in the form. ’
5-2 lS' Byt + Rx u s where B is a G x G matrix of

coefficients ‘of current endogenous variables, y is a column vector

Tt

" of G current endogenous variables, r is a G x K matrix of coefficients

. 1William C. Hood and Anthony D. Scott Output, Labour and
Capital in. the Canadian Economy, a study published by the Royal"

- Commission on' Canada's Economic Prospects (Ottawa.'l957) Chapter 6,
uAppendix C. S

» 2 ee-Appendix II. .
" PSee Appendix II. - © . .t
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of predetermined variables X, is a column vector of K predetermined

e

variables and ut is ‘a column vector of. G disturhances, it can be shown

thatnthe B matrixlis triangular'andﬁthe.determinant.of'BQis unity.

That'is,‘the model isvrecursive. 'qu, on thefassumption that ¢, the ..

M

GxG matrix of the variances and covariances of the disizrbances,l

is diagonal2 it can be shown that thé method of Ordinary east Squares
,: . “ / f |
(OLS) will rovide consistent estimates of the parameters in the model

o

’ Hence, under these conditions OLS 18 an~acceptable procedure for (

estimating the model

A characteristic of the model which could create estimation ‘
problems is that it includes lagged dependent variables in: both the ' ”‘ \"

| migration and capital formatlon equations. vAlthough-OLS doeslproduce,
,consistent estimates for'the‘parameters'of an’equationtwithéa lagged ‘\ .

dependent variable these estimates tend to be hiased toward zero.4 o \ 71‘

. o, : A . L -
_th - Or, in other WOrds, ‘the contemporaneous disturbances in the e

G sﬁguctural relationships are not correlated

. T ﬁUndervthese conditions OLS is equivalent to FIML (Full .
Information Maximum Likelihood) ‘which can be -shown to provide consistent -
estimates. See J. Johnston, Econometdic Hethods (New York McGraw—Hillf »
Book Co., 1972) pp. 377~380. ST . S S T
. . ) N f"'n \ . ‘ ' ",,"- . ‘ - -7 Lt .

4Sampling studie ;have indica ed that this’ bias is approxi—‘

mately (1~2/N) where N =.Sample. ‘size. §ee E. Malinvaud Statistical

“ . Methods: of Econometrics (Amsterdam., North-Holland 19&6) Ch. 14
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inconsistent estimates but the Durbin—Watson (D W. ) statistic is biased

toward 2, and thus it is difficult to even detectxthe problem.-f'» s
4 1 { . N
Although there are techniques available to deal witﬂ tHis type of

estimation problem (for example Three Pass Least Squares or Instrumen—

tal Variables) it was felt that given the reasonableness of- the/ﬁfgfz//f?/

a

egtimates and the lack of good instrumental variables on a regional

-~ f ;

basis, these techniques were not warranted

» . . -

5.2.4 ESTIMATED EQUATIONS v
| The OLS estimates of the equations of the model (equations 15"
5. 2 1 to 5.2. 10 above) are summarized below in Table 5 2 1. It should
be noted that. (i) the estimates are based on the saqple period 1950- ‘

1971 unless otherwise specified (ii) CORC indicates that the Cochrane~

: Orcutt tecHnique Was employed in. the estimation procedure to correct _" R

. . SeN

for autocorrelation, (iii) the t values are given in brackets, and ‘ , :ﬁ"aa.l

S Jv)& indicates that the estimated coefficients are not significantly
different from zéro at the 1 per cent level of signifitance for n—k

' degrees of freedom where n = sample size and k number of estimated 5
vparameterg,. R2 13 the simple coefficient of determination unadjusted 'v;?_’ ?ﬁf

- for degrees of freedom and D W.. is the Durbin—Watson statistic.
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, . TABLE 5.2.1 - .

OLS ESTIMATES OFo THE MODEL OF REGIONAL WAGE ADJUSTMENT

eqn. No. p°i C ‘1, Estimated Equation “

o~ S~ e

5 2. 16(a) Ln(Q /L ) = .125 + .019t + .237 Ln(K /L R - g2 ¥V.9§4

G . (458)" (4.846) (2. 18)" B : DW= 1.10
5. 2 16() [Ln(Q /L ) - 3Ln(K JL )1 = 057 + 017t RS = 9765 ¢
' R 2 © _‘ ( 953) (12.158) D.W. = 2.01

Y 5.2017 w = 162 +89L1.67(Q /L )T - e T R = 994

. (core) - . | '?t, ¢.570)" as.sig) . DW.=1.82
0 5.2.18  In(Q, /L ).~ -.068 + .015t + 373Ln(K oL n) TR =996
CT (-2.486)_(75.734)" (28602) et oD =2,237
5219w = 5227+ 18461063(Q, /L, DT 94ﬁsijﬁ;;n;‘n =996
o NIRRT ¢ 079) (Zw7141 ’ .-\,;. L < DW. = 1,50 ¢
52,20 1 ;i107q_aaz_+ 183Q -‘;tipasfgégﬂ, T' j‘;' R =055

’ i ; R ) “'-:- * . K R .
e : (.927)< ) (2 740) ' :(- 838) . ] < u

5.

L T

at- l >at -1

_ 7¢ +.,3951 acly ;u_. o ,‘\_;‘-g;';
@.7a2s SRR, -

L5221 W' = 222,860 + 200. 784Ln[(Q

o [, Y2 3(Q L

o at)%%e /2 )]
3. 740) . 827) SRS

+ 471M' L+ 0101 "p”f.

;o

: Py i S . fn
e 7 S N I

, ) (3 773) (3:031) » |
u,§;2L22_'1’Ln(QnBt/L ) = - (694 + 026t 4 278Ln(K /Lns
LT R s ,185) (11, 251) 3. 837) |
_:’5.2:23_  whé f .153 + 855[ 72(gp5t/ s t)] ; };+f_f\
T (1. 039) (21,709) °F e
C5.2.24 . T__= 229, 315 + .292Q_° ¢361 468] "““ L
e ns t- 1 , N
ST ACRO T, wi)” (2.897) .§‘1 961"
‘*.i;;;'f" I 3(Qnst -1f nst‘l)/ B(Gct TR 1)]
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C . TABLE'S5.2.1 gganf'd)','_ . N\ e
g ‘ "‘t? i; *ﬁ T
5. 2 25(a) M .= -11 709 + 34 701Ln[(Q /P{ )/(Q / st)] i Rz*-».soo,,~"
_ Sample.= (-, 999) (1 469)* - . ‘ DWW =1.73. %
(1956- e "w,z”,, o o
1971y . ’; ,47écu 4;0031nsw TN N
. Q. 397)* _{ T 8+ . ', - |
5 2. 25(b) M fi -17. aqo +.63. 726f(q /P )/(Qnst/ D1 sz-}.971”>
“Sample o ( 4 039) (6. 530) o R 'D@W,.é.%s4?
:1 (1961- “gﬁ*i : .256M : ,0151 ‘- S R E
B i TR §
(2 816) < »(—4,935) B S
] N z.,u.\ \;\\\:\L\j:..j -/,.——“.”' T ‘ E " ; ;#. ] — - —
Y N

It can be’ seen in 5 2 l6(a) tha%'while there was a good fit

for the national productipn function the estimated coefficient for the_
A
elasticity of output with respect to capital was not statistically

significant.f Since these.particular results suggested the existence of
i multicollinearity the relationship between t. and Ln(K/L) was investigated.

-The - correlation coefficienndfor this was 0 96 In order to deal with

- -

this problem of multicollinearity an extraneo 8 estimate1 for v, ‘was used

80 that the estimated natinnal_production~func'ion-was of*the“form Af?;‘ﬁwf”“

4 v ~

5 2. l6(b) Because of the greater variability in the regional capital-
1abor ratios multicollinearity'Was not a problem in the estimation of AR

the production functions for Alberta (eqn. 3.2, 18) and Nova Scotia Lo
(eqn. 5 2, 22) As can be.seen in Table 5 2 1 all of the estimated ) ;lffi”if;

coefficients in these functiona are highly signiﬂicant and the functions

} ,~ Ll I : R 4 A ._;'-,nh’ x‘”;' ;*ﬁ 'f=13"
- . [ . : NI v o e ‘v!g’ L ) ST PR . e
§ _ 1Under competitive conditions .as assumed in the mndel, labor s W e

- proxy. for wage incSme? it was found that over the period 1950*1971

' share of outgrt w..L) is:. w coLle = (l—v)QC.‘ Using earned income: as a
ec/Q ,.67

From this v was e

& P
:




'fit the data very well.} ' 1#'

<

s . < . . .
. ' :
N N . T, ' .
» ‘.4) . - \ .
.

With respect to thé’wage equations (eqns. S 2 17 5 2. 19 ‘and

- 5.,2.0Y 1 1g apparent that both the national and regional wage rates

'_can be explained by the respective marginal products of " labor) There

-

it can also be seen that iﬁ\every‘case the constant ternm is insignifi-

“cant while the estimated coefficient for the marginal product of labor

‘is highly significant but 1ess than one.‘ This would indicate that:

‘,v_earned isFome (Ye) tends to underestimate labor 8 share, not by a

. ,;'constant absolhte amount bat rather by a constant percentage amount..?

: &

'__coefficient on 1agged investment is significant only in the equation e

Both of#the regional saving (capital formation) equations

; ('eqns.' 5.2, ZO.and 5.2.24) provide a good fit- with the,esti/ ted

A o
coefficientvfor lagged odtput significant in eacn case and satisfying

“t
EN

“for Alberta it satisfies the a priori réstriction in both cases "In o

I

»g the case of Alberta the estimated coefficient f r “the, differential

return ‘to capital variable is not only insignificant, but also the
o ,

o wrong sign._ This result may indicate that ‘capital flows to (or from)

—~—*~alberta~sre not in fact”sensith““to return“diffﬁrentisls;*or;it may

A4

Lo

be due to poor capital stock estimates or a 1ack of significant

variability in the regional return differential An investigation of

,a--\ -

the xear to year variability in the return differential variable R

( S

"_jghggested that the lack of variability is part of the problem.~__

182
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'the a priori restriction (O < al 1). Fv  .er, while the estimg;éE} -

“\ In the case of Nova Scotia this estim&ted coefficient (see- o S

g 2 24) is of the wrong sign and in addition is significant at; LT



Ly
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- '

kthe 5 per cent level (although not at the 1 per cent ézyel)“ This R

',gfresult may be related to the imperfect capital stock estimates used

o typically rises in periods of generally slow growth during which

> other migration studies ) but also all of the estimated coefficiénts 7?

or it may be due. to changes in investors views of the risks associated
n

31, with investment in the various regions. -For example, 1t may be that

-the return to - capital in Nova Scotia relative to that in Canada - ,»vf- .

investors view increased risk associated with investment in Nova Scotia »“1bi

=L “

relative to that associated with investment in the more prosperous

<

' o R

.regions.- N ”‘ e

The estimates for the regional migration functions ‘are

, _"Summarized in equations 5.2. 21 5.2. 25 (a) and 5.2. 25(b) xExamining

.first the migration equation for‘Alb rta, (eqn 5 2 21) it can be
N :

' seen thaf not only does it possess a good degree of explaﬂatory power

Y

g(especially in comparison to that which has generally been achieved in -

l ~

are significant and satisfy the - a priori restrictions.» The estimates

for the constant term and the coefficient for per capita income or

output differentials indicate that the mobility constraint for migration

OO SO UV S S c-__.__. ————

o Alberta\is 12 per cent, and that at a relative per capita income ;ij/v

differential equal to 115, per cent the elasticity of migration with / o

“»Arespect to income differentials2 is 38.9}7 In addition, the estimate

Q .
L S g U

N o B T, E . N e_ ¢

S 1See for example John Vanderkamp 'Interregional Mobility invf 43

* ‘Canada; A Study of the Time. Pattern of Migration," Canadian Journal of L.

:1 'Economics, I, (August 1968), pp.,595-608 S R .‘:ua, '1::fff

'\‘;
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for the coefficient on lagged migration implies a coefficient of partial

adjustment of 0. 53 and the estimate for the coefficient on. the rate of

real grose capital formation in Alberta indicates that an increase~o£,/

% A
. n »,

$100 million in the latter produces an’ increase in annual in-migration

of about 1 000 people.};,_ . ‘: /Vbbt

LN

\ o
Vo

‘?-557, In contrast to the Alberta migration equation the Nova Scotia

.

equation yielded poor reeults when it was estimated using 1950-1971 data.
BN ‘

Not only was the coefficient'qf determination relatively low but most

of the coefficients were insignificant An examination of the plotted

values for this regression however indicated that while the equation

: fitted the data reasonably well for the period 1956 1971 it did not

fit the data for the period 1950-1956 A possible explanation for this

is related to the fact that the defense establishmenf\in Nova Scotia
(which has been and remains an important part of the Nova Scotia
economy) played a key role in the Korean war.. That is, it may have

been that the pattern of Nova Scotia migration during the early part of

' the 1950 1956 period was. largely determined‘by the inflow of defense

personnel, while during the latter pgrt of ihis period it.was largely/':d;iil;;

™ determined by the gradual removal of this expanded defense force.‘ Thus, _-fly],;
A

g the long—run determinants of migration such as regional income ;l

) N

Hifferences may not have begun to re>aaaé§t themselves until the mid-. BRAREE R

1950 8. and may not have begun to dominate again until the late ]

'.7

For example in 1961 11 6 per. cent of total employees in

ment., The comparable figure for Canada is 2,72, (Based on data in-
Dominion_Bureau of Statistics, 1961 Census of Canada, Labour Force
(Ottawa" Queen 8. Printeﬁ% Cat. 94e551 ) PN

’»u..

,‘ ,'_ -

"fi Nova Scotia were' employees of the Federal Government Defenae establish—islp_ﬂQTLf‘



'-‘reported in eQuationa 5 2 25(8) andNS 2 25(b) In e uation 5

Awhich is estimated with 1956—1971 data=&t ‘can be seen

. . N . ] : S S
SN o [ . o i . S -
. ’ o [EEURET R R / , . . L : \‘) . . [

‘e 25(a)

.I‘""

'“'of the estimated parﬁmeters satisfy the a priori restrictionn they are

| 'the Period 1961—1971 ‘thah the. period 1956 1971.,~?

- not highly significant. The estimated parameters in equation 5.2, 25(b)

"which were estimated with 1961—1971 Qlata in c"ontrast, are. all highly

‘!estimated equations it'can be seen that the estimated response of

k]

‘ﬁ . e
If one accepts the above explanation the equation estimated

[RE R

.f’for the period 1961—1971 is the most accurate representation of the

‘ 1ong-run determinants of out-migration from Nova Scotia./ Given this, 3"

»A

the parameter estimates imply an elasticity of . migration with respéct

to per capita income differentials of 7 2 (at ‘a relative per capita

- \

Aincome differential of 115 per cent) The estimate fdr the coefficient

‘on lagged.migration implies a coefficient of partiai adjustment equal

to 0&74 and the estimate for the coefficient on investment in Nova

e e e e T

’;,_ Scotia indicates that a 3100 million increase in reai gross capital

R formation in Nova Scotia produces a: decrease in annpal out-migration of

“about 1, 500 people- I T,"},Tf:.\?.*af*~-ﬂ 1s»;t;”jf“ S
: . ,'..) B L v“. L RN ". . ] . ;

o

concludei.that the model of regional wageladjustment presented.in

£ 185

1”aignificant and of the proper sign. Furthermore, in comparing the two -

‘imigfation to regional per capita income differentia 8 is greater for\ L

oo

g

Chapter IV,ia generallg supported by the data. The;equations fit the

data remarkably Vell and almost all of the hypothesized relagionships»;

e \
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Given the above estimated equations for the model it can be fi"‘ff“

e
N




in the model hppear significant.. The only hypothesis embodied in the
model for which there appeare‘to be no. support éat least with present
capital stock estimates) is that interregional capital flows are

related to regional differences in the marginal product of capital. It : - i;,

';’ should be noted however, that as was shown in Chapter IV this has no

: f- while rapid rates of investment augment the region s capital stock,

'i_ theSe also increase the rate of inL

“a w1 L 4

bearing on whether ' _not the model produces a long-run constancy in

. regional wage n uali'y. Rather its importance lies in its effect on.

¢

the size of the equilibrium wage differential. '.5 : 'h f .4”vA - »a‘t .

With this evidence then, Hypdthesis I is not rejected.; Thus,fi

it is argued that the observed constancy in relative wage rates in(

Alberta and Nova Scotia represents a long-run equilibrium,produced by 5 "

1' the same interactions and adjustments as embodied iﬁ the ‘ el One

type of adjustme t which appears particularly important in terms of

4

explaining the maintenance of this long-run equilibrium in spite of the

p 1arge differences between the two regions in rates of investment is

]

. 'J»"i oo
interregidnal migration.r In Alberta ry caee for example, it appears that ;J

g B /»

fmigration to such an. extent that the /.

X ‘o

increase in labor preventa a rise in the relative capital-labor ratio//»

f,h and hence in the relative wage tate. An increage in the T te of

\

migration through its temporary effect on 5e1ative per capita income. ‘,,mf"
.“; With respect to the latter, the increased investment temporarily

increases the relative capital-labor ratio and hence the relative wage j:‘v7’ .

—_




T

} the equilibrium wage.- For a rapidrgrowth-regipn/the”higher is f/f

v

E - Do _—
‘ i Iy e A _:.v:e‘
rate ahd per capita income. In turn, siven the relatively high‘

initial increase in theQCapital—labor ratio.y»»li-' 'Q:p»ff”

:

Using'similar reasoning for Nova Scotia it caugbe argued

h N 1,‘ , !c, ﬁ'._ y .

’/bht any decreases in the rate of Nova Scotia investment relag}ve to’“"7jf‘3:ff

that in other regiona directly and indirectly increaae the rate of

ontnmigration to such an extent that any fall in the relative capital— ”f B
labor ratio and hence the relative wage~rate is prevented’ L
: : "

. D

<.

e
o

5 3 EXPLAINING THE LEVEL OF WAGéQINEQUALITY COL I T

5.3, 1 FAGTORS 1N WAGE INEQUALTTY ﬁﬂflfw" SRR
;1, It will be recalled from th* analysis in Chapter IV\tﬁat one‘
of the important determinants of the equilibrium level of wage _ -b“ B d

inequality is the size of the regional employment base relative to that

for the nation (that is, f/f ) Therefit was sﬂ%hn that for a slow-

growth—region the 1ower is f/f ceterinm

wribus, the higher wili’be ”7””l e

\‘ J; AN

J11 all other things equal .
ita income differentials._rf
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Thus, in order to explain the large equilibrium ‘wage
differential between Alberta and Nova Scotia, other factors must be
"considered. Some of these are: i) differences in natural rates of

increase in the population }i) diﬁferences in production conditions

- <

(this includes differences in the rate of technical progress average
-

level of factor pmoductivity and in the elasticity of output with
respect to capital) iii) differences in saving or capital formation

- conditions (this includes differences in the propensity to save out of L T
‘ regional output and in the responsiveness of investment to regional f

return differentials), and 1v) differences in migration con iE} . (this S

bincludes differences in the response of mﬁgration to per capita ncome-_--

"fdifferentials and~investment); Each of these factors.is analyzedf
L 5 3 2 DIFFERENCES IN. NAIURAL RATES OF INCREASE
- With respect to regional differences in natural rates of '».“:: .l.f s'
increase it was shown that the growth of a region 8 wage rate is O
negatively related to the natural raté/of increase in . the region s h~fi“i‘f {,_7#

‘x{ .
population. Given this, one would expect the equilibrium relative

that An. Nova Scotia-is at least partially due'to a’ S
vhigher: ‘natural rate of increase in Nova Scotia compared -
‘to‘that*in Alberta.: Lo . o
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e e ~—

.-!.

| . It should be clear rhat this is actually the alternatiVe

. hypothesis. The null hypoti :ais ib that the. higher relative wage in.l;

S1gsi 1. 6 - a2 ».1562->L'L*;-17 57:'

Alberta éggnot d. . <o n o ighe gatural rate of'increase‘in Novg Sqotia .A 'J:f
compared to thar 1uberta . l~ :‘ ' o | '" T
S An e rin:tion of tnae cata in able 5 3 1 indicates that ;\ ‘
'wHypothesis II must b= rejectec It can be seen that over the 1950-
1971 period the nat: suge o f Increase in Nova Scotia has been
oconsistently leas than thaL in Albe:: ,a.h Thus, the observed differencas
“in natural rates of lhtrease \altnough small) have been a’ factor .
tending to, ceteris paribus, raise the equilibrijm wage in Nova. Scotia

. o

. relative to that in Alberta. t'"

. "'.Q:;jf'- TABLE 5. 3. 1

NATURAL ‘RATES OF INCREASE IN NOVA‘SGOT{A AND ALBERTA
1950—1971 (Rate per 1000 Population)

Yearl . Nova Scotia Alberta »f.w..Xear. - Nova Scotia ._Alberta;ff__k;zi—

1950 1? 63v ;}ﬁ,".20;6f12~;*‘_;1§81i‘;l 18,0 bt

1952 '3?-i 1875 224 - | 1963 R ISR A I R

1957+ _%jf19,i«—', 1ji;g23;6'l}y' © 1968

qﬂw19§3;A“ _““_IB 8 ¥ t"3.¥23;4 N ilxﬂ__l964 ,*””“iflS;SA'l*?fff:;18{7ff1ﬁ”<lﬁfj;é
1956 196" ~‘AQf* 2.7 3‘j'7'19659?,‘,f'_13'sl;kivfésf;;stsfjifﬁub'ff”f
: f1§56f9'>7vvs19r2 g "J{f‘24;z:vaf;'5?1967ff\ 10 1fﬁffv-’};}iétzj}frflﬂl}:,:

1959 1706 11 7] _19?'0 97 L1370
C 1960 17 9 .“js*ga,s_ o lfcléjicﬂ-.,i-l’956ji;.;.,ﬁ;312g3*2

NtSource ;ZStatistics Canada, Vitai Statistics, 1973 (Ottawa QueenfS-bfl’":i'l‘h
: Printer, 1973) Cat 84~202 S o A

B

S A
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L 5.3.3 DIFFERENcEé N Pnonqudﬁuvcounirions ’ '__v‘"i‘:'lth_ BRI
| _ . S '3, 3 a) Differences in the Average ﬂevel of Productivity
yict ,:f , 'In the numericallanalysis ‘of’ thegmodel of regional wage
adjuetment it was shown that' a change in the average level of factor
productivity for a region has a very significantdeffect on the relative .
:'equilibrium wage In comparing regions,differences in’ theflevel of - 1”/55 o
productivity could be related to such factors as’ differences in the ?Nih( v! ' 23
1eve1 of-industrial agglomeration, the quality of the 1abor force, the - ‘”‘.*fffl‘
quality of cagital or the quality and quantity of natural resoufces._”l _
'ﬁE?fﬁ”;y case, with reference to the Alberta and Nova Scotia“cases the ]:h -:ﬁu

| following hypothesis can be stated. j;jAfji'” ffﬁ"’x'f' ;‘-;,»g

~

S HYPOTHESIS III:" The higher equilibrium wage in Alberta relative to ' 7
Lo ‘that in Nova Scotia is at-least partially due to a ’
_.higher average. ‘level of productivity in Alberta _
. -compared to that in Nova Scotia.  ‘Stated ther way, R
~ the alternative hypothesis is. that Ina) id'the 0 s
o - . Alberta production equation is. aignificantly larger FART
BT PE than that in. the Nova; S otia production equation. ST

' .A test of Hypothesia III is provided in 5 3 3 d) below.-.:tf'l'

”5 3 3 b) Differences in Rates of Technical Progress'

A

‘['itff_ 5 - "n second—factor‘which might account‘for‘regionairwage e ~m5¥¥¥}ﬁvf}Lﬁ

v . ( .

qinequality is regional differences in rates of technical progress.5rt'

’

s general for any given region the higher the rate of technical progress

the higher will be the equil .d_relatiVe wage.%l Given this, the:t.

el

8- It should be noted iy in terms of the dynagic experimenta
in Chapter IV, -an increase. in’ the rate of technical progress produces:-
~the same effect on the: equilibrium wage as an increase in.the overall
1evel of productivity.;_,dig ERR - :

-«
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'_HYPOﬂyﬁSIS 1V: The higherﬁequibibrium ‘wage . in Alberta relﬁ”ﬁve to RPN
‘ =¥~ . that in Nova Scotia is at least - partially due to a: S

- 'higher rate of technical progress in Alberta relative oo
5‘3 to that in Nova §Fotia. . L

Ve o

B wf » Testing tﬂbs hypothesis involves testing’whether the estimated S

Wo. - v

i.coefficient on time in the Alberta production equation (eqn. 5 2 18)

.Lis significantly larger than that in the Nova Scotia production equation

EY

(eqn. 5.2. 22). " For this.. case the null hypothesis 18 that r ST

T
' ii -not significantly different from zero and the alternative hypothesis —__*@
. . : R - d ‘ X. M .
is that ra}ff is sigﬁificsntly greater than zero, where ra and rﬁs

*

f.v' are. the estimated rates of. technical progress in Alberta and Nova ':‘d”, j,fifﬁ7ﬁ

".'.Scotia respectively. A test of Hypothesis IV is provided in 5.3, 3 d)

below _ PR . ' ‘ ) e ‘
' VV: ef., g&B 3 c) Differences in the Elasticity of Output with »lvrhu“igil”Fﬁ7
T ﬂ} .1 "j~ Respect to Capital or!in Capital's Share,of Output ‘

.1 Another possible difference in the production equations is in ."khgq*;;;
A :the elasticit;§of output with respect to capital (that is, o) It will *f'?
'.Ahbe recalled that for the reasons outlined in Chapter IV a region s p‘ L
’i’:equilibrium relstive wage is positively related to the mgknitude of ogffi;“;%:iﬁlﬁ

-;iu“Given this reiationship—the following can b"'

,..

‘ff‘HYPOTﬁESIS V: The, higher equilibrium.wage in Alberta” relative to thata»,f'i*&
' - 0. .. in Nova Scotia-is at ‘least partially due ‘to a.higher . -
St elasticity of output with respect to capital in Alberta
" than in Nova Scotia. ' That is, a.for Albertads. - . . .-
: SignifiCantly greater than al for Nova Scotia.;;[fj‘f“' g
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= Lo , ‘ﬁ
o ' o Y
designed to" test for differencea in subvectors of coefficients in the Lot

equations.;' The second test, which is equivalent to the: Chow test in '”f'k;;

!

this ease,,uses dummy variables snd a t' statistic in the test e ?-\v
procedure.'L Since the dummy variable technique is computationally ;,f --}b'if

simpler it will be used here.‘”f'l .'4

N 8

In using thia test procedure the regionalssamples are first ,‘df hffﬁ
pooled and an equation with dummy vsriaﬂies to ﬁake account of possible'
:vregional differences in both intercept and slope coefficients is {jff; :

estimated The production equation to be estimated with the pooled

- Wi, 5 3 l ’Ln(Q/L) = Ln(A) + YOD +- rt + YIDt + aLn(K/L) :_fszf§”f‘f

4

. -+ YZDR“(K/L) b e‘ / RN

where Q/L°= m + n vector of output - labor ratios (m values for Alberta S

R}

[RR
’ q,

'?;: dummy variable and is equal to 0 for the m Alberta values and llfor the

o , *\jf”
Conn Nova Scotia values, t' = time and K/L - m + n\yector "f»capital~labor§ L

e B
L ratios, (m values for AlbéZ?l'

Now,inlthisiequat'ﬂf”it-canibeﬂshOWn—that -~Ln{A

-\Ln(A ), Yl r Qs and Y2 = unsfa nl (Thefsubsctipts a and ns f‘ft:

IR lc C.. Chow, "Tests of Equality betWeen Sets of Coeffi‘
in TwO Linear Regressions, \Ebonometrica, 28 (1960) pp. 591-605

.
P




estimated the coefficients Can thus be used’to make inferences about f e
. '(,, i (A *.,"

regional differences’in productidn conditiona., For eiﬁmpie, if the ljz f;‘ﬁ_tﬂ-‘

calculated t v lue for Yl exceeds the critical t value (for m’ * n %‘C*‘“

o . Ve

LTy

degreea of freedom, where-G =™ total number of estimat%d parameters}

the null hypothesis;that rnﬂ X r is not statistically different froﬁx' ~>'.f 4

‘3' ‘ . ey .- _;'-o Do Tl ~t

gero must be rejected.;c»;dj }i" '7f “';”'

7>\‘ ' With this technique, the qukific hypotheses co be; '

e ‘.ﬂ- __.j. , : v' ¢

‘. are'-' o .d,t__,,-s}« CUET L ;;,h_.:,v_b,;qﬁgﬂ SR

H!?omxs_ig 111- . “n.o'«i-' yo=o EIRE ’ IR

*

' HYPOTHESIS IV:

" HYPOTHESTS Vi  H.: %, =

N

2

Using pooled data (44 observations) for Alberta and Nova[‘?f‘f”.;_;fy:f

Scbtia, eQuation.S 3 1 was estimated with OLS. The reeuits are -f-d-"




'appear'thatghne'of-the

'of factor productivit in Nova Sdbtia. Some ddi ional comments on,
v 2 &

- .

N

‘>

ff in NOV& Scotia relative to th't

Iy

,:;his particular result will be made in a later section.

&;a

Alberta is the lower average level

On the basis of the estimates 14 equation 5. 3 2 and a test

' natixgzgnder Hypothesis IV must be rejected.

N
'-wtest at the l per cent level ‘of significance is used the rate of

'technical progress in Afberta is significantly less than thst in

That is, here appears to be no significaﬁt difference‘between Alberta S

-~

.vNova Scotia

[

“h'\and Nova

@ 3. 4 DIFFERENCES m SAVING OR c&pmu. FORMATION comm:mnsw

Finally, witﬁbrespect to Hypothesis V a comparison of the

&+

-

'v‘;equilibrium wage in Nova Scotia relative to that in Alberta.- )

- ‘pf significanceiindicates that the - null hypothesis is not rejected

l

bia in the elasticity of output with respect to capital.

5. 3 47 a) Differences in Saving and Investment Out of Gross e
: Regional Output _ .-,M V,\{ ‘..5> N , Rt

/~,

: iat the l per cent 1evel of significance, bqth the null and the alter—

In fact, if a two tailed o
Thus this difference is a factor tending to raise the [’

-calculated t: vaIue fith the critical t value for any reasonable level

Given that the growth and level of the equilibrium relative '

e

7’,regional wage rate are positivel

y related to the growth ofﬂ%hgional

°.‘

capital stock all other things equal, the equilibrium relative _iﬂug

\regional wage will be poaitively related to. the proportion of grosslhﬁ'

this line of reasoning the following hygpthesis can be stated.

-

) JE' —

. ,"

B ;ﬁf N

: regional output which is Saved and reninvested in the region. Using

194
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HYPOTHESIS VI: The higher equilibrium wage in Alberta relative to that
S - . in Nova Scotia is at least partially due to a higher

% ¢ proportion of Alberta gross output being re~invested
_ -in Alberta relative to the proportion of Nove Scotia
o e o8s, Gutput re~invested in Nova Scotis.  Stated .
‘A S ' gzither way,.a,; for Alberta significantly exceeds al’
for” Nova Scotia. e . ; ,
R A test’ of this hypothesis is preaented in 5. 3 4 c) below. '

i 5‘3 4 b) Differences in the Responsiveness of Regibnal
Saving and Investment to Retur Differentials

| oIt'will be recalled from the analysis un ertaken in Chapter IV "

-that g -evel of ‘the relative equilibrium regional wage is positively
)

related to the responsiveness of interregional capital flows to -~““"
regional return differentials. On the basis of%this it could therefore
be. argued that the’ much higher relative equilibrium wage in Alberta

compared to that for Nova Scotia wage is related to a greater responsive-'
i

‘ness of capital inrflowa to*return differeptials for Alberta compared to "

NoVa Scotia.. Alternatigely, this argument can be stated as follows'i _
HXPOTHESIS VII The higher equilibrium wage in Alberta relative t0~that_~_._lll_l
o+ in Nova Scotia is at least partially due to a greater .
'responsiveness of regional: investment to regional return )
- differentials. in Alberta. compared to Nova Scotia._ ory L °

~.in other words a . for Alberta is significantly greater

"v,than a for No%b cotia.: LT . .
: It will be recalled that in estimating @he capital formation Y ',_”l

’

equation for Alberta and Nova Scotia rather poor results Were obtained?l
for the coeffiéient reflecting the responaiveness of investment tO‘f?}f'b::;F:z‘:
return differentials (that is, £9§athe estimated coefficient in both §17Ff -
cases wasg: of the. wrong sign and inaignificant at the l per cent level fjf
, a» of significance. Neverthelesa, for completeness aYE test on the

S ) IR ‘ B S B T TR P S &
o G i : S . - R . ) N — B FR
' . R B T N S U L

I



“differences i- .= ‘-;imated'parameter Gas carried out and.is outlined :

‘fin he foilcmnv sectior. . O i, L 'ifl-‘ _;ﬂ,;’§§.

 5.3.4 c) lests of Hypotheses VI ‘and VII

s

Ihese hypotheses relating to regional differences in saving

3

o or capital formation conditions were tested using the dummy variable _ﬁ{f

test procedure outlined above The equation estimated with the pooled

"data-was' i ‘}' e - ‘th~lﬁ'} ;' _ _m.vlfyv ;
Co S ' ‘~ "DR] .
> JERTE 5. 3 3 I ao +° ysD +. ath 1 + 'yl‘DQt 1t azRK 1( YSDRKt-l'
R 0 e o
* aSIt—l‘ ‘Y6D1t—l ﬁ
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"'where I=m +n vector of annual rates of regional investment (m values e

o

'forﬁﬁﬂberta and n values for Nova Scotia) D - dummy variable and is o

- Uequal to 0 for the m.Alberta ‘values and. l for the n Nova Scd@ia values,

R

;Qt_1”= m + n vector of lagged regional output RKt 1-= return to capital

in the region relative to that in the nation, lagged one period (defined

\.n.

B B S e e e

“7hwemmmm..ke3'f. QQ E "fﬁfpff?f _ _
| As be*rie, the coefficients on the dummy variable terms
:measure regional differenceg in the coefficients in the investment
.tfequations.J Specifically, o |
2a and’ RO B
.coefficients for thelAlberta and Nova Scotia equationg. Thus; the’

5”§ﬁ;fég;‘ The subscripts a and ns distinguish the .

|

K

| iflstatistical hypothesefﬁcan he written as. t;ﬂdfrpv

5 [)THESIS VI' : . 30 -

as in section 5 2 1), and I 1 =m +1 o vector,of lagged annual regional

3% Dns '*,a , 74 =315 7 21a’, Ys Bns T
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- HYPOTHESIS VII: H,:
“ P . R . - .

Equation 5. 3 3 was estimated using pooled data and OLS. In

n-

this case. 2 observations were lost due to the inclusion of the lagged ‘;\ : fg\

{
!

,variables leaving a total of 42 observations. These estimates are.
\. .

.given in equation 5 3 4 (t ratios are given in braekets)

5 3 4 I= 1073 326 - 892 629D + 183Q + llZDQ d:g,

a. 257) (-L977) (3. 709) G 527) S
", - 1043,244RK gt 725 598DRK a1t 3951t 1 v
- (-1 137) j (. 723) ‘,"»._(z 358) .
- .31, ! _1;v L R?;- 690

(- 232) L DWW =1 82

Given that the critical t value for the 1 per cent level of
~‘significance and 42—8 degrees of freedom is 2 44, it is clear that

;neither'of the null hypotheses can. be rejected. e is also evident D

from the relatively small calculated t values that there are To.
Ofnsignificant»regional“differences in_either the intercept term or the ;?'/zf“
icoefficient on lagged investment.t On the basis of these estimates it ¥':;
‘-must therefore be concluded that there are no significant“differences "I
jbetween Alberta and Nova Scotia in terms of saving or- capital formation
'equations Thus any explanation o£ the level. of wage inequality

By R
hfbbetween these two regions must involve other factors.-‘_'V’ B A =

) % T

; 5 3 5 DIFFERENCES IN MIGRATION CONDITIONS

5 3 5 a) Differences in the Response of.Migration t°:if7f
: Per Capita Income Differences - i

Within the eontext of the model presented in Chapter IV the .; P



é:*hffp_f vfl98k,

responsiveness of migration to per capita income differences wss shown R

to have an important bearing on the size of the equilibrium relative ‘

‘, wage. It has already been demonstrated that for a slowbgrowth-region_:f ~
(that is, a region which typically has outemigration and a per>capita

income below the national average) the size of the equilibrium wage f'j,“t‘

. differential is negatively related to. the response of out—migration to j:

per capita income differences. For a rapid—growth—region on the other

KN

. hand the size of the equilibrium wage differential is negatively

» -

-"l related to the response of in~migration to per capita income differences. ;

On the basis of these results it can be hypothesized that thé observed

' related to this factor in the following way'

% HYPOTHESIS VIII"’The large degree of wage inequality between Alberta f?>;5
- and Nova. Scotia is at least partially due to a - ;{-Q»;,'\fir

S greater response of migration to per’ capita income,f .
oo -differences in the Alberta case relstive to. that . in T
B the ‘Nova Scotia ‘case. - More spegifically, the ...

: :Salternative hypothesis is that Bl for Alberta is .

"significantly greater than Bl for Nova Scotia.:‘owq':“l

Ca

o 5. 3.5 b) Differences in the Response of Migration to
o Regional Investment ' , RN

A final factor which was shown in Chapter IV to be an ;:v'p
important determinant of the size of the equilibrium relative wage is -
‘ the response of interregional migration\to the rate of regional invest- ;[r;%;j%t
e ment. There it\was demonstrated that for s alowhgrUWthrregion the leVel R

of the relative equilibrium wage is positively related to the response ,‘"

"/a of‘ndgration to the rate of regional investment’fiFor a. rapid—growthrf*
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. region the conv%;se is true.. For the caaes of Alberta and Nova Scotia T

i

i_ these relationships can be stated in the following way.' -

HYEOTHESIS IX."The large de\ree of wage. inequality between Alberta
. and. Nova Scotia is at least partially due to a’ <
o “lower response of migration to investment in Alberta

P~ ¢

s o compared to that in Nova Scotia. ‘The alternative . L
R hypotheaia ia that IB ] for Alberta is- aignificantly SEPEE
B _ BT 1ess than. |B3] for Nova Scotia.l’ N i

) -~ . . » - o._ ‘,‘.._E : ; . ) o .- ,. |

1-h,f:_ 5 3 5 c) Tests of Hypothesea VIII and IX _ ;
LN s
T Using the dummy variable technique as before the equation -

which forms the basis of thege tests is' = "I,~ j:n-:li'@ .
5 2 5 M = B + Y7D +, B LnR‘+ YBDLnR + Bzut 1 + YQDM

+ 831 + YlO I + e,

”;-_7 where M ~m + n vector regional migration (m values of migration to _ﬁd-fi
Alberta and n values of migration from Nova Scotia) D = dummy variable

*: and is 0 for the n Alberta values and l for the n Nova Scotib valnes, =

R

R = m + n vector of relative per capita incomqg (m values of Alberta

per capitu income relative to that for Canada and n valuea of Canadian

¢ -

;;,»\per capita income relative to that for Nova Scotia), t;l - m + n t't' :,.:3,;«,;

' vector of lagged migration, and I = m.+ . vector of annual regional
investment. »_f:"“tji 1
'i—‘":flivr‘n»‘_In this equation, 77 BOns BOa’ YB Blns Bla _érfff |
‘ 'f lIt will be recalled that the expected sign for 83 is ‘
positive for the case “of inemigration CAlberta) and negative for the R R L
" case of oub—migration (Nova’ Scotia). " Thus the. relevant comparison is R
betWeen the absolute valuea of the parameters.i;:- , : SRR




SR R ".‘j-;"Hl-" |Y10 * 33' B ’Z% 8 0‘

o f(one observation is lost by including lagged migration) and 10 :LJn_huL:”'i
R .observations for Nova Scotia.; The estimated coefficients along with

b'fhathe t ratios (in’brackets) are given in equation 5 3 6'*;i B

"jf_ly. (A comparison of these values with the-calculateda”

.79‘ ! &ns BZa end 710 Bjna * B.ia . The subsbripts na and a refer to

coefficients for'the Nova Scotia and Alberta equations respectively.:

'_'”The statistical hypotheses can be written as.-f : ~"'., i "".~ }r,

‘,],mormzs:s v111. _n-o'v:, 8--o B T R Ea

lfnyst<:0-sa

HYPOTHESISIX - .H:di IY1o %' . ‘%/'-'- g

In testing these hypotheses it was assumed that~the Nova;j.j;;, S

'TScotia migration equatien estimated with 1961—1971 data most accuratelyf_"
S -
‘.:quantifies the long—run determinants of out—migration from Nova Scotia.

:tHence equation 5 3 5 was estimated using 21 observations for AlBerta'g';‘a}'fvf:

5. 3 6 u - =24.233 % 91. 5601) + 216. 192LnR ~350. 3zzm1,nn R
S b 336) Q. 047) (5 151) -3, 056) _;‘» e

e .4sout L_—j .sesnu .0101 - .040n1
S (3 384) ( 891) (3 371) (—2 395)

. w.-- 1 924

The critical t values for the 1 and 5 per cent levels of

18

.zifbaignificance (and;aiks degrees of freedom) are 2 51 and 1 72 respective-.;f:“”f

value for the

";if{“estimated coefficient Y8 indicates that the null hypothesis under ffie*' -

'ﬁif"Hypothesis VIII is rejected., Hence it would appear that the level of

. o
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inequaliéy between Alberta and Nova Scotia in relative wage rates is at
& -

'“Y{ileast partially due to a lower responsiveness of miqration to income

vdiffntences in the former region relative to that in the 1atter—region."

; The test of Hypothesis IX: is not quite as- straightforward.
’ i

‘5;Although the t value for 710 in” equation S 3 6 indicates thst there is

lx;a statistical difference, at least at the 5 per cent level between
bg .

-fu:the coefficients on investment in the two eqnations this differenqe is

: not an. absolute difference as required in Hypothesis IX. Given however

that the absolute difference is 1ess than the actual difference o

‘7f‘( 02 versus 04) and the marginal t value, it is probably safe to infer |
frthat the statistical difference in the absolute values is insignificant -

' ]”at reasonable levels of significance. For these reasons the ndll _ Rf,%.

. G

”V,Nhypothesis under Hypothesis IX. is not. rejedted. Ihus, differences in RN

__the response of migration to regional investment do not appear to be
fan important—factor in the equilibrium wage differentisl betWEen

*.lnova Scotia and Alberta. It is»also worth noting that there{does not ‘;j.

- appear to be ‘a- significant difference (at the 1 per cent level) between

'fi‘these two equations in either the intercept term or the coefficient of

i---v.

partial adjustment.;s:'f ‘pypf‘?lwy:‘]-‘ ffiy;lff}"

o ’S 4 GENERAL CONCEUSIONS

In this chapter it was shown that the:model of regional wage j’hﬂ

R w;
‘:adjustment presented in Chapter IV was generally supported by the data.

'dNot only did the equations fit the data remsrkably well but almost all

f_of hypothesized rgiationships in‘the madel were statistically significant.igflfii

'nyiThe only hypothesis embodied in the model for vhich there appeared to be

~

1“_. : e TR T . o |
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:“Tno.support (at 1east with present’ capital stock estimateS) was that B
‘~which argues thatrintexregional capital flows are related to regionali
:differences in the marginal product ogglabor.» It was . indicated however J
“that this has no bearing\bn/whether or not the model produces a long- |

run constancy in regional wage inequality.. Kather. its importancev

: lies in its effect on. the size of the equilibrium wage differential.; )

d rj With this evidence it was concluded that the observed constancy
,in relative wage rates in Alberta and Nova Scotia can be plausibly
.';interpreted as a long—run equilibrium produced by the same interactions
*and adjustments as embodied in the model. Further, it wag indicated _{»i B
.ithat interregional migration in response to per capita income |
Fn_differentials and differentials in the rate of investment is anv

important part of the adjuatment process which has maintained the lonp—'i' ;

“%_run constancy in wage inequality in spite of 1arge regional differences o

:in ra:/ﬁ)of development and growth. _hll“" |
‘ On the basis of tests of various hypotheses relating to the .j
' level of regional wage inequality it was concluded that the most .d{ﬂﬁiﬂl
‘:important factors in explaining the much 1ower equilibrium wage in

:Nova Scotia compared to that in Alberta are a lower average level of
o'factor productivity and a lower response of migration.to per capita x!flb
' dincome differences in the case of Nova Scotia compared tO“the case of

‘V'Alberta. It was found that other factors such as differences in ij”

f,natural rates of increas bdf the population, rates of technical

ﬂ‘progress, elasticities of output wit'iﬁespect to capital and saving

'fjfor capital formation conditionsqtere»not‘important in explaining the ,“;,f.f“ﬂ~f



'._' migration to per capita income differences it should be noted that the i i\

__signif antly smaller response coefficient not only suggests that the ' . h‘-\'

lfcase of Nova Scotia compared to the case of Alberta.1 These two‘ 51*”>
'results could be related td numerous factora._ The implicit costs of
},migration could be relatively high for Nova Scotia because the~regions‘,'.l
-‘offering better income and employment opportunities (for example," L

t:sOntario) lie some distance from the region. In the case of Alberta on:

| ,ftivity are discussed in the following chapter.. .7}]f;%fV”}g”, ‘7hhf73;g*im§f

3,response of migration to investment were statistically insignificant (at

"the 1 per cent level) they were of the right signs in terms of explaining;' L

7203 .

v,
»

;jdifferences in the relative positions of these two regions..

With respect to the regional differences in the response of

v

speed of adjustment throughnmigration is slower in Nova Scotia than in(~"

'_Alberta, but also that the implied costs of migration are larger in the e

P

‘ .

"

“

- the other hand a substantial proportion of th!.pigrants are from ‘f-}i¢f‘ ';ff
hneighboring regions and thus the costs of migration are relatively low.f;»y,

"'Some possible explanations for differences between Alberta and'Nova

Scotia in the implicit costs of migration, fhe responsiveness of

';';migration to income differences and the average level of factor produc-ff? SR

Asa final point it should be noted that. although the SR

"hffdifferences in the elasticity of output with respect to capital and the 1?}:? nf:;

3

g the low equilibrium wage in Nova Scotia compsred to Alberta.

“_ per cent level) Given that e BO/Bl - C (where C - costs of‘migrating)
- the aignificantly 1arger 81 4n: Alberta compared to Nova, Scotia implies

{ifcase. SR

lNote that the difference in B is not significant (at the l

lower migration costs in the Alberta case compared to the Nova: Scotia
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R AW[ L

W ,n,t B itﬁ;aé'concluded from the Bnalysig of 10ngerun trends 1n :
.‘t'Canadian regional income inequality presented in Chapter II that any o

.v;:'1evelling in regional inequalities over the period 1926-1971 was slight

h and that this change vas alm°8t entirely due to a steady deterioration o

' fin British Columbia 8 relative per capita income posig\on., Further, it ;[ﬁi‘y

.....

/ .
L than that in personal income per capita and was 1arge1y due to a fall

a and rise in the respective relative positions of British 001umbi 7

77'Newfoundland. There have been no significant changes in the relat1Ve [
Ve '.l»_ .

17 earned income positions of the remaining provinces_rgjjf‘f o

S

[

It was'indicated in the summary of existing research on

iﬂu;'Canadian regional inequality that about three*fifbhs of'the inequalities
: ‘in per capita income are related to inequalities in wages .} ¥ earning
' uJ . 2 o




- stable.positions in terma'fﬁ;,

N regional wage inequality thich to a large extent explains the general

":h theoried generally predict a tendency fbr wage rates SP be equalized

.“'

7: how the observed long-run trends have been maintaine’finispite of the5
: N -

.“‘

e 1arge regional differences in rates of development and growth, and

B R S SR S a0s

in regional inequality in earningp per worker it hfs been almost '\tf-‘

entirely due to a steady deterioration in Britiah Columbia 8 above

' averdke relative position. The remaining regions, including the_‘gecial

cases of Alberta and Nova Scotia, appear ‘to have maintained relatively

-54 S

8 W waa concluded that(the trend in _7<w>51'

‘@

Canadian regional income inequality 1a probably best interpreted as

1'some long—run equilibrium where the individual oaaea of British Columbia ;HA

and Newfoundland constitute emceptions. Given this interpretation, the e

problem set out in this study waa to reconcile the lack of change in

lack of change in regional income inequality) with the predictions of

o most economic theory applicable to this area.; On the one hand theae

at least up to B°ma °°n8tant rePresentiﬂS mbbility costs. across regions. Hi*”:°

Given that thia tendency is not obeerved ih Canada it would a pear that

"either the types of adjustments embodied in the theories ha:e not takent §

3 ,':"A._'_?

place or have taken place but are ineffective.. On the other hand

however, if the obeerved trends in regional earnings inegualityfare

explained by a 186k Of adjustment lhen there 18 a problem 0 expla: 1E}iz |




t»""'r'_kwase inequalitYu the more complete Fheories which incorporate both ',fov'

‘ patterngof convergence.: Perhaps equally important, thex sy gest that
o not only db interregional factor movements play a key role
ﬂ‘of regional adjustment but alsol

,‘”[sufficientdto produce convergenceeu"

o ”this framework is unsatisfactory from the point of view of explaining

n ’ G . . ‘

- e

'th-.interregional factor and cpmmodity.movements generally suggest a fﬁf

B

the theory Ij?f
a,f» Lot

.'\" Lh fo

at movements of one factor alone are }_;M

It was indicated in Chapter III that there are three main

shortcomings of existing modeis of regional adjustment.; First, most of

R

the models view regional adjustment in a static frsmewark where there is {3‘xh:f

LA

no natural g'pwth in 1abor suprly gnd n6 gréwth in labor demand. Clearly

'dmiéhe longdrun pnttern of'edjustment over a period when there vas. both ;i;f:; .
-"rapid economic growth and large regional‘@ifferences_in rates of growth 'ﬁgﬁ ;
| n development. . Second, moot of ¢he podl drcerporate anls ane fo |

eof adjustment. For example, trade models'“tress only commﬂditi move—f'f*

f
b
<

'_wimportant.a—Third much of

'__simultaneous elements sucb as fhe

adjustments.uml

fthe theory relevant to.regional economic

adjustment is parz/al equilibrium theory and as such does not consider;ff'fi
rause and "effect"lnature of most




‘ ‘f‘saving and investment tend to have little effect.on the equilibrinm

"fthe regio l system in the form of increasea or’ decreases in exogenous .ffﬁ

‘3'wage differential particularly'when migration ia significantly related

| B B i 2
jdditfpoae\xﬂes " hd degree of stability and generates a ateady-state -
3equilibrium wage d fferential that under moat conditéons exceeds that 1.ff‘- y

;;predicted by static models of regional wage adjustment.' This analysia

,also indicated that the eize of the equilibrium differential was

< S

_Vparticularly sensitive to the reeponaiveness of interregional migration ;,f

"-to per capita income differentials and the rate of real capital forma-.‘~1-fl'

"'.fdtion in the region. Further it Was shown that aigﬁificant shocks to

(

- . Q

: [

. RS

to the’ rate of regional inveatment and is higlzly reaponsivg to per o

3;v;capita income differentials.e Given theae resulta it waa suggested that

‘Ef.fequilibrium, it‘was indicated that the predictions€ofhthe model are also

N relatienships in the mode”fgenerally turned out tp be statistically
’ ‘\

“isignificgntzand poasasse

dfﬁ;th187mode1 could be used to . explain the lons—gin atability in regional

;~r;iearnings inequality and hence regional incpme inequalify in canada"-f;fﬁpi:;fci?
~]{£f‘thle the Canadian trend waa interpretedcin thia atudy as a long-run LT el
,ﬂ;ffconé£;n¢§ rather than a very slow convergence towatd_'bme long—run _;faﬁiitfﬁg;i

consistent with this‘latter interpretation.lb‘

The model was applied to the reZions of Nove Scotia andrAlberta 5;;;

S Al

'constancy in

T Teeap 165



equilibrium produced by the same interactidns and adjustments as o
%embodied/iz>the model wss accepted. ,,'uilﬁf‘l gx l v‘}d {" - o o
- X iven that the model was confirmed for the Cases of Alberta §

d_and Nova Scotia it was then used to explain the differences in the R
relative wage positions of these two regions.’ Eight hypotheses based ’

~.-on the numerical analysis of the model and relating wage inequality to

@

rﬂ'factors ‘such as differences between the two regions in rates of tech—'

fnical'progress and the responsiveness of migration to per capita income ;;/ 'f9

"differepfial§§were set out and tested On ﬁhe basis of these tests it

Sre Do

'”7was conclﬁded that\the much lower relative wage position of Nova Scotia

compared to that for Alberta is due to a lower leVel of ﬁﬁhtor s'*

N

'_productivity and g lower responsiveness of migration to per capita

';_fincome differentiﬁls in Nova Scotia compafed to Alberta.‘ It was found "T;~T

TR

pthat other factors such as differences in#natural rates of increase of

| R
a _the population, rates of technical progress elasticities of output with ‘
. S
respect to capital and saving or. capital fjﬁmation conditions Were not
“important in explaining the differences in\ he relative positions of

'o o

i these two rEgions._?a**L'f

©

e

No attempt was : de in this study to isolate the facters which

» Fd R v

g;count for the differences?}n the average 1evel of factor productivity
" and the responsiveness‘of migration between the two regions.“ It 13 “f;,'-

'fv‘possible that the 1owen average 1evel*of factor productivity in Nova ffv‘
3"Scotia c0mpared to Alberta is related to such things as differences in

h‘_.

_\{the quantity and quality of natural resources, the average scale of‘ 1f‘f

_.economic activity and the quality of the 1abor force. There will be gf”vd

“"qualitative differences between the labor inputs in the two regions if
-

T KU KR T s P R
oy .
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there are differences*in the age diatribution and education of the labor

force N _
The significantly smaller mig;ation response coefficient for

Nova Scotia compared to Alberta not only indicates tﬂat the speed of

adjustmengﬂthrough migration is slower but also that the implied cost%K

of migration are higher in the former region compared to. the latter.-_ﬂ,"

The costs associated with out—migration from Nova Scotia may be rela—v |

V|¢‘

tively high because the regions offéring better employment andlincome
opportunities (for example, Ontario) lie some distance from the region

and%thus the actual movement coats will be relatively high. In »jt

R )

‘,'addition, there may be a lack of information regarding employment and

.;income Opportunities. In the case of Alberta on the other hand aylv

;substantial proportion of the migrants to Albetta are from neighboring ' .

m_regions and thus the movement costs will be relatively small and the

{-
amount of income and employment information to potential migrants is

.bprobably greater than in the case of Nova Seotia.;"'“'

e

These differences iZ/migration ﬁgsts might also be related to

*differéncea in Opportunity costs. — That ia, the opportunity costg

-'aasociated with .a’ move from Nova Scotia to (say) Ontario may be higher

' than for a move frOm (say) Saskatchewan or British Columbia to- Alberta N

’becauae a 1onger search time for employment in the new region is

required in the)former caae compared to the latter.: This in turn could

: be related to differences between potential'migrants in Nova Scotia and

ithose in (say) Saskatchewan or Britiah.Columbia (who are considering a

L

U

o et Q P ' [ e p”'b

'3:"move ‘to Alberta) in tetms of the marketability of their labor skills.;r5¥f5r:a




k)

] “ith °°nditi°ns and OPPOItunities in other regions, and a higher level'.f’°

R regions, potential migrants in these regions are highly aware of —

”b wide diapersion of migrants fr““ the province Produce less familiarityr_if'_f

Such an explanation would be consistl t with.Thirskﬂs findings regarding

Canadian—regional differences in structural unemplo ent.l

The differences in the response of migration to. per capita

\

income differences in the cases of Alberta and Nova Scotia might also be

1

i related to the above types “of factors.. For example, it may be that sincei

a large proportion of the migrants to Albetta are?from neighboring

Opportunities and are familiar with conditions in Alberta. This

3]

familiarity and awareness may be due to both the relatively small ,p' «

geographical distances involved and the existence of contacts with
P e ,

friends and relatives who had earlier moved to the province.v In the

o case of Nova Scotia on'the other hand, it may be that themrelatively

1arge geographical distances typically involved~in.migration and the B

"of risk. perception. These differences in migration response might also “fhiﬂ'

: be related to differences between the relevant regions in auch,factors :

""y .

L and the responaiveness of migration to regionaI’per capita income differ~{"“gf-
v'f ences between Alberta and Nova Scotia may-not be independent._gForﬁi,_ﬁfgﬂj,’ i

S example, if there was continual out—migration from a region such ‘as.:.

o

as industrial structure, cultural heritage and climate. E :,:,u*ﬂfz . :4.,{{

It sbould be noted that the differences in factor productivity

PR a [

R

Nova Scotia over a long period of time and if it was highly selective
with respect to age and education, it could have a §ignificant effect on '{ X

Ve . R - - " - Yo

lW Thirsk egional Dimenaions odentlation aﬁa{Unemployﬁent;J];ﬁfe,

89'
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o .the quality of the labor force and hence the—average level of factor

'g~productivity in the region. It would probably be worthwhile to attempt _

'd‘to take account of such effects fh future research in. this area.

t

"7:"'6 2 POLICY IMPLIGATIONS DR T F

It must be stressed at the outset that since this study

oo

o focused on only part of the problqn of regional income inequality any »Q e

'xilstatements regarding policies to reduce regional disparities based on

‘17v’it8 conclusions can only bg of the most. general variety. While

' concentrating on. Canadian regional wage inequality, the major factor in .

'vCanadian regional income inequality, it did not consider inequalities ori'i}t‘

Aldhadjustments in inequalities in employment bases or possible interactions’i‘¥ g.i

| '1between wage adjustments and adjustments in employment bases. For

vexample, it ignored any effects which interregional migration through

iits selective nature might have on regional inequalities in unemployment'

',Jrates, participation rates and the age distribution of the population.ﬂ"v. Lo

o v

~Given these qualifications, the results of this atudy may -

indicate some of the problems with past policies to reduce regional

f»ydisparities and possible directions for future policies.‘ In particular,th,f7,7

'»t fthia study suggests that any equalization policies involving injections

of exogenous saving snd investment in 1ow p\r\capita income regiona will

*ﬁif not likely have any significant effects on the relative per capita ‘,f

‘@ income positions of those regions.; It appears that while any increase

5@_in exogenous investment in the first instsnce tends to raise the capital— ;5'"

s

' 1abor ratio and hence the real wage in the region, this increased

fdiiinvestment directly and indirectly reduces out-migration from the region. 5 wyl'

‘I



- This tends to~increase the growth of the regional lsbor supply from
- what it would otherwiae be to such an extent thst any long-run increase

’ dn the relative capital—labor ratio and hence real wage rate is

B ?

fg:prevented.i In a similar manner any withdrawals of exogenous investment
"}from the high per capita income regions reduces in~migration and hence fﬁ
- reduces the growth of their labor supplies thereJy preventing any ' v
: }Li reddction in their capital—labor ratios and above average relative.‘-: :f‘_ﬂivl
3 }mages- ) . ' .» o W ..
ni ' This would thus suggest that in order to be effective any o
':equalization policies involving reallocations of saving and investment

[‘.

“among regions must be matched with policies to at least maintain initial

vels of interregional labor mobility.. These.latter pelzcies might
”ﬂ._invdlve such things as improvements in the interregional flows of V
f_:information regar;ing emplomgent and income opportunities and subsidies S
rfor interprovincial movements of labor., The results of this study would
ta:l_also indicate that regional disparitiesdcould be reduced solely by : ;7'?;'.i
policies designed to'increase factor mobihity without any reallocations . =
d:vof saving and investment.; This&ihowever, ignores the possibility of :
Csignificant backwash effects resulting from increased labor mobility. riitff.w'”

| If further research indicates that this would likely be a problem any

-VI'pOliCies to:stimulate interregional factor movements could probably be “:f,ﬁff'?
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.;ufor example, the model would suggest that the large increases in .j.:'v;ag»
-1investment associated with development of the ta sands and the petro-

'r'chemical industry while increasing GDP will also increase the rate of

oy

o inﬁmigration and hence the provincial population to such an extent that

.GDP per capita relative to that for Csnada is not significantly increased. ”Tf"

In fact it may be that the large increase in the population through its
'Aeffects on such things as housing markets, congestion in urban centres fhfv -

&

d pollution will cause a fall in the relative 1evel of real welfare.igi

; '*1 The prediction of the model that rapid economic development will

>7;5fanalysis enables one to determine the dynamic characteristics of regional

:':H_apparent.-' :“"

prohably not signifioantly increase the relative per capita income 7f"t"
"position seems to be borne out by the experience of Alberta in the -

‘3:‘ear1y 1950'8._ The rapid development of the. province 8 eneraw resources-‘;Q1 e

'ﬁfat that time produced little or no change in the long—run relative per hrl” o

t Y

7capita income position of the prov%hce.l It should be pointed out
|

Afghowever that a policy of rapid regional growth may serve other gbals

:._nsuch as reducingrthe sensitivity of the region to cyclical changes in

external magkets. N LT E

- 6. 3 omtcnons FOR mmmm RESEARCH |

, It is hoped that this study is suggestive of the usefulness of

Z,vnumerical analysis in the study of regional inequality. This type of

v
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“

, With this type of analysis in mind there are seyeral
) T3Jdirections in which the nmdel used in this thesis might be usefully “:;
‘-hextended. By disaggregating regional pqpulations and interregional
Fyamigration by age and education the model might be useful to determine v
' :‘;the extent of any backwash effects (that is, unfavorable effects on the SRR
‘1 :education and age structure of the population in the migrant sending |
| fgregions) associated with interregionzl migration._ It might also be
,:;possible to modify the model to take account of agglomeration economies
'.and the effects of interregional migration on: these economies., A method
"c'of taking these into account hss been suggested by Olsen.; If in
::;addition to these changes behavioral equations for regional partici-.
r-pation rates and unemployment rates were incorporated in the model it .
'fwould be extremely useful for policy analysis.l-_ﬂsz“wj h} ...'1h‘h.‘, E
S The model could no doubt be improved_by using a C E. S. rather },i;;?ffi

r‘;than a Cobb—Douglas production function. The unitary elasticity of

: Ii'factor substitution embodied in the Cobb—Douglas production function

_fjmay be too restrictive particularly if regional output is disaggregaced._i,:: e
' '~With respect to. the latter it might be possible through disaggregation ,i;.fy' o

fto take accouni of intraregional in addition to interregional factor

_"Hnmvements._ These types of adjustments, particularly from agricultural

to- non—agricultural sectors, have been an important element in Canadian

‘-regional development.;“h;i"

It might also be useful to apply the model used in this study &Wffh":E

lE Olsen, "Regional Income Differences. A Simulation

jx,ijpproach " Regional' Science Association Papers, XX (Hague Conference, fi
'_,1967), PP 7-17., T e et : |
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to other Canadian regions in order to assess the generality of the

©1 215

results obtsined here., The‘model could be applied to thq\harger regions -

.such as Ontario ‘and Quebec by incorporating feedback effects f;ohvthe
bregion o the nationf While there are other extensions of and

b'improvements in the model and analysia used in this thesia, they .

: require more data than are currently available. »

2,
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1961 - 232
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TABLE 1
INDEXES OF REGIONAL DISPERSION OF PERSONAL INCOME

PER CAPITA N CURRENT DOLLARS 1926 71 ’

YEAR - . - NINE PROVINCES ~ - . "fﬂTEN PROVINGES =
(Excludes Newfoundland) L e
(e @ Aw®  vw® awm

24 5000 -20.8
25.7 0 21,9
22607 00 1907
2606 4o 232
2801 24,2 T
32,2 0 28.3
30,6 2609
32,5 . N 28,6 v
S3L.0 0 27,2
S 28.6° ¢ - 26,3
U29.07 T 2642 -
0 729:9 - 2505
C28.2 L 2406 0 T e e D
$25.3 v 23,0 e e Yoo
. Lo 2604 et 0 23060 L e P
©1941 Tt 30020 L 27,00 L
L1942 0 00 2546 0 20,0
1944 0 o 2Bub e e 1900 T T e e
©U1945 2201 19060 oo AT

1947 coo2lee 18000 L
1 1948 L I X
1950 .. . 23.8 ©A1947 . 2t
1951 - 124,37 1909 "1;28 1
; ‘9804
L 279
}f2840-

o 1954 - - 25430

1956 . 23l S
1957 - 25.6. =
1958 .. 28,1 o
1959 . 0 22.6 0
©.1960 . . . 22,0

E ﬂ1962l, if;flliaz;;ifu

o e DT




'_ TABLE 1-—Continued

YEAR  ©  NINE PROVINCES !‘J "*_°: " TEN PROVINCES
(Excludes Newfoundland) - . T

@ @ Gw®

"1963‘5 S R ‘f o169 243 % o192

1964 S22 18000 26 2001
1965 7. 2n2 o 1.7 T 2306 v 1946
o lse6 2009 - 170 - - 233 . 19,0

1967 20,7 . 172 - 22,9 . 1901
1968 - - 19,9 16,3 © oo 2202 0 - 18,3
1969 2008 0 17,5 0 o 2207 1844
-+ 19700 - 020.6 1706 0 02203 00 19, 1\

197 f!ig.s. T ,16.7n.-.'_,”d_}' 21.6_e:~ S 18.3Y

Source: Calculated from data in Statistica Canada, Nat:lonal Accounts
' . Income and Expenditure, 197’1 (Ot:tawa' Queen 8 Ptinter, 1971)

: \Notve: The measures Vuw and Auw are defined in Sect\“' ’

_ 22,2, "
S ‘



TABLE 2

"VV PERSONAL INCOME PER CAPITA AS A PER CENT OF THE NATIONAL

b
A

.y

1926-71 3

AVERAGE FOR NINE PROVINCES (EXCLUDES ngFOUNDLAND),

| YEAR/PROV.

NiS.

N.B.

ldﬁEff

' SASK+.

" ALTA,

: B;c.

. 11938 -
':;'f1939f .
1940 - .
Lt 1941
1942
- 1943

o 1926
1927 .-
1928

1929 - -

1930 -

1931
11932
1933

1934
1935 -
1936
1937

21944

1953

1945
1946
L1947
© 19480 -
-1949
“1950 .

1951
1952

1954

1955
1956 -
- 1957
1958 -
1959
1960
19610
1962
1963 ¢

56,2
©-57.0
53.4.

f5837 :

- .752:8

51,4

50.2

49.8
- 48.3 -
- 55.6
~55.6 .
58,4
S 54,6
.-+ 57.8
53,1
4649
T 48, 2”~f
52,3~
- 52.5°
57.9 .-
Lo 5842
- .55.0
. 53,7
.‘54(813
54.4
o 53.8
59,9 .
. 48.3
52,4
489
.50.8.
52,6
58,6
. -56.3
58,3
59.8 .
. 57.8 . 4. 8

- 67.8

67‘. 3

: 69. 2
71, 8
1 73.7
- 76.0
74.9
78.7
75.7"
- 77.6

79.6

-79. 6
78,4
© 76,7
- 77.6-
17.7
767
+ 8044
.79.6
_81 2
-.85.9
0799
71,9
'73.5
73.5 '
68,3 .
L0
724
15,7
~73.0°
7.1

73.2

1304
74,9
77:1
'74 .9’

. 64.8
62.2

62.8

64,5

65.3

67.2
63.9
65,2
“63.2

64.2

67.5"

67.1

64.3

64.2
65.2

64.0

60.8.

65.4.-
' 64.9.

70.6
75.2
.-71.8 _
g6879”“8#£9,

68.5

'69.3 .

66.2

64.0 :
63,0
66.5
65,3
65.0
64.6
65,0
66,3
67.4
67,4
65.7

66;4

' 84.6 "

84.9 .

85.9
91.2

91.6
94,9
93.5 .
93.6"
92,2
90,7

92,1

"90.8

89,2
.87.8:.
85.8. -
86,6
.81.4 )
3.7 123.5
79.9" .
~81.5-

83.

85:3

84.0
84.9
82.9 .
83.9

85.5

- 87.9

85.5 -

87.1
‘86g0'
85.8
86.3
884
87.8

114.5
115.3

115.4
12204+
123.7 .
128.0°

125.8
128.1

126,7 -
1126.8
3125@5 o
125 '0'5-'.:

.124.6

123.8 .
125.6 - -
.129.5 -
120.5 -

119.2 .
120.9
115.7
11Y.4 -
117.7
'119.8 -
116 8
11546
116.7
‘118. 9
118,2:
1165
?11854 5'
urnr
J117.7
+116.7
117.4
.115.8
1161

ioa;4f
'94.4

103.8

97.4
98,6
90.7
1..95.9 "
94,0
94.3 .
290,31

92,4

104:9

391£6

91,5
9L.5
92,8
2 91.6.
':fgl}SZ'
191'71‘
93,6
103, va
101.7

_105 9QA
7102 i R
-100.2
99,6 :
96.9
y93 9
93.3
93,4
95. 9hf
92,7
98.0:
98.1:
98,5
7;93;5Q
96.7
93,57

-101.9 -
100.9
100.2
66,5
61.4.
44,9
°55.3 =
‘f47.6'
-53.7
62,9
58,1
44.3 -
59,2
767
f70 59
59, 3
flOO 2
74,5’
7104 2
83 9.
96.1 "
'88.3
95 6 -
95,5 -
82,3
-105.8.
110.5 ..
99,2
T2k
- 88.0 .
924
76,9
:82;2f;
181;5;“

88,4
70.4.
9204
97.3

‘113 8
125.9

106.8

-92.5°
' 90.0
78.0
80.4 -
73, 8
82.8"

79.2

76.3 .

‘9,0‘9 2
95.1

. 91.3
‘80,0
102.3°
83.7
96.4
91.6
107.8
106.4"
109.4
104.1-
99,3 1
1109.6

106.5

.105.1.
97.6
98.7

103.4
98,2

103.0

100.6
98.9

99.2.

;989

97,3

122.1
121.2

1228

122.4 -

129;2

129.9 -

132.2
128.0 -
- 130.0
131.9
129.6
S129.7°

125.6 .
122:700
120.9 . . -
115.7- 0.
122,90 ¢ Y
207
115,55 .
114.9° o
11609 o
7.3
120.8 o
117:7
187
f118 8?:fﬂg.,,
121,47
J122.0°0 -
119.9 o
120 2&:¢f¥ﬁ”"*"
114,8° . .-

~115. 8'ijj1h;;;e
113 93;:3J5.; _
S11E,000

111, 23'? L




A

'TABLE 2--Continued

.

- YEAR/PROV. P.E.I. N.S. N.B. QUE. ONT. MAN. , SASK. ALTA. B.C.

1964 . 60.2  75.3 67.9 89.5 116.3  94.9 83.8 95.2 112.3

1965 59.6 -74.1 67.9 89.2 '115.6 °93.0 89.3  96.2 112.8
. 1966 . 59,6 - 74,2 '68.3 (88,5 115.4 . 91.2° 92,3. 99.3 110.7 -
1967 .- 61.6 76.1 68.8 89.8 115.3 94.7 80.7. 98.4 110.0 .

1968 63,4 76,0 69.8 88.3 '116.0 95.8 84,0 99.5 '107,5

1969 - - 61.9  76.5 69.9 87.6 '117.0 - 93.0% 79,9 ‘99,3 108.8

1970 66.1 77. 4 -71.8  88.4 117.2 92.2° 71.7 99.0 107.3

1971 63.8 6.1 72, o_ 88.2 1156 93.4 81.0..99.2 108.4,

Ly

.1’;_ . ‘ ‘ B

Source: Based on data from Statistics Canhda; National Accounts Income o

o and Expenditure , 1971 (Ottawa. Quegn's Printer, 1971)§
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INDEXES OF REGIONAL DISPERSION OF EARNED INCOME PER

= 2

TABLE 4

CAPITA, BASED ON TEN PROVINCES 1949—71

4

YEAR .

Auw (Z)

"

T

f;'f'

“'Aﬁﬁa(i)If:'

1949,

1950

1951 -

1952
1953 -

o 19se

<1956
1957

1958
1959
T 1960

o227 ;'
24,0 .
3‘25.54 R

24,9 .

24.9
25.3 .
24.8

23,2, .

25.8

-95.0 .
23.8

22,7

.

II27'85gf

29.5.
30.7. -
- -30.0
':JBO.Z:Q.
i 28 -4 )

R

.28.9 .

30.3

30.6

30,3
28,9
28,6

;Iﬂ_196lf"I.
. f?1962ﬁ-‘:
- 1963
© 1964
1965

1966

. 1967
1968
+ 1969
1970
©o 197

- 21,6

~21.8

22;67'
2207
o 21‘7 L on
2203
21,5
225
,;5,.22,3,\v,~

' Source:.

Basedlon data from Statistics Canada, Nationafif

B 4

" and Expeqditure, 1971 (Ottawa:

Queen 8 Printer. 1951).,

Y
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TABLE 6

INTERREGIONAL DISPERSION OF EMPLOYMENT BASES 1949—1971

YEAR

EMPLOYMENT BASE BY REGION (2)

—Z

. C&n-d" Atl ) .Queo

-Ont

i Pr. o

- B.c. '.'..: '

1949

1950

<1951

1952
1953 .
1954
11955
1956

1957 -

1958

©1961.
. 1962,
.- 1963 ¢

“1964.g{
1965

- 1966
1967

11968

1969
' 1970 -

. 34.3 27.4

. . - T 33.4 ' -25.9 . e
1959 -
“1960 | )
ean® . 26,7/ |
3375 26.8 . 319
33 7 " i 2_6."_9 !32-1,; .

3%.5.  25.8" 354

36.3- ...30.2. .
36.4 30,3
.35.8 . 29:p
35.3° © '28.5 -

W
* e e -
wn

34.2-  27.5
36.7 27,7
34,5 - 27.5 .

BLLww.
NWONKEUVNNNOL

33.6 . 26.2 - -
33! R A 26-4

W
,.__.n
Y]

o
-
&

34,9 . 28.8° 33.6

L7297 3a
©36.2 ° 2948 . - 35. 5

364 @7 351
37.0 - 729.8 . . 35.6

S 37,00 29,9 77 3507

_ fﬂ39.9;;
" 40.0 ¢
38.6 . .
v 37.8
.38.8
38,3
36, 8.

. 36.8
36,8
- 36.4

RN

37.8
37,0

36.2
35,0 -
336,
- 34.2.
o341
‘_34 4.

- .37.9
j36.1u¢
-35.7°

35.6.
- 34.6
33,7

3.4
- 35.0 . ¢
34.3
32,6

. 33.2 -

£ 3242 -

B

34.4

13406
36.5 -
i '36'-. 8’ )
. 37.3 ¢
1375
‘381
T 38,50
o 39:0
BT
39.7
5 40&01

'34'91M;
3406
.Nggﬂ
f37 0
" 375
:fﬂS‘
:”:_37 8 L

Y324
‘33,2
33.6 . 7
,“JM”

35,6

36,27

-37%2*_’;ﬁ'.

Ky VAL

-38.6 -
,38~1“'Tv'
'38.8

|

R el o g W

.

b

*]

N B - ., . . 8 =
MWOUPRNWOENUN R WL O W |

197

'Y’Source:-

37530, o,,,} '36;4;'

R

‘”‘Canada) The’ Labour Fotce, various years (Ottawa.

- Queen 8 Printer) Cat. 84-202. :34>

.j@ﬂ;-ip. =]
wmpwpwwmeOQOHHoppoop?w&;

Based on data 1n Dominion Bureau of . Statistics (Statietics . S
. ‘Queen's’ ,ﬁ,f,.iy.'~M-~
'\_Printer) "Cat. 71-001 and Dominion ‘Bureau of Statistics . ‘

(Statistica Canada), Vital. Statistics, various yearg (Ottaﬁa

Newfoundland not inclufed prﬁor 2% Octoher 1949.

| N =N

233 ¢



T - 1952
1953 |

o 1955

171957

1962 |

1968 |
1969 | -
1970

I

(e

TABLE 7

INTERREGIONAL DISPERSION OF EARNED INCOME PER WORKER, 1949-1971

YEAR. |

EARNED INCOME PER WORRER AS A PERCENTAGE
' OF THAT FOR GANADA B

- .‘ ATL. -

.QUE;-f-

'TOﬁT?';Z;?

: PR¥}57

i

_:EvnwffE

. 1949
1950 | -
1951 |

1954
1956
1958 |
1959.

1960
1961

””’]90 2"

759

o .71 361 " .
’:;73 6

73,4

“1963 )

. 1966.

1967 |

f971-

3:77.9w‘ﬂ5
- 74.9

75.2

S 75:1
76.5 -
77.7
77.8. . -
'f,78{3'::
'76.3',f

76.4°"

76,8 -
‘“75 3"
L 74,30
‘Q,759
R Y9
.>f74 3
8250
.,-,82 1

;- 87.3
o ‘89q5

87. o/
8.4

- 87.8

91.3

- 89.7
190.5 "

92.2 .
190.2

92 1
95,6,
94,3
93,7
'95,5”
94.0
92.7

1928

92“1_
92:511
90,9 -

| ]169;0*5
11204

108;5;ff

108.9
110.1 -

‘ff109.5f1-’
, ?107,0

'~3110-0°‘54
iz 11007

_110@3 8

© 7108097 ¢
109.4
109.0 -

~109.7-

110,20
Ranongn
-93.7 "r111 0
5 I G R
: .111 9.1

11 4_ [

©100.6

94,5

1109, 2471;

108.5

&;04 9

Co17
197.3

101.9

1t91 7 o
93,6 ..
.H8630v‘
93,5
e
90,87 .
92,9 -
o4t
93, 6
:88 Ggff.f
9204

118.3

12119, 557
1228
- 12L.0
118,10
120.0. ..
116.8: -
116.5-
118,05 L
C116.4 0 .
11017,
11002 T
110037 o
109.0 -
107,30 |
104,60 )
104,70
7103490
';07195 3zq-7

12155
117:6

o SN L e

e R i 1 e e B e b et et b et b R e g ]
HREFENMNOWORNWSEREERVE LU O ONOD

e e e e

OO RNOORNOO OO NNYEWN Y W

e s e 8 8 8. .8 &. & "%

S

f_Sourée.

‘Expenditure) 1971 (Ottawa-'

Based on Data from Statiqtics Canada, National Accounts Income and ;f_fE;
‘Queens. Printer, 1971) and’ Dominion’ —?[ﬁ*' L

oy R

] ,-U

,./

'.NewfbuﬁdLgnd;tb:qpt1iu91qdedrpriqiﬁtb'0¢;qber‘l949qi:¢

234

“Bureau of Statistics- (Statistics Canada) , - The Labour Force, VﬂriOus P

years (Ottawa.,

'foes&f‘°
;-41 o

bl

Queen 8 Printer), Cat. 71—001
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> mamnINGS PER WORKER AND EMPLOYMENT BASES ™ ALBERTA AND'
- - NOVA SCOTIA &S A PERCENTAGE OF ‘THOSE. FOR- CANADA, 1950-1971°

TEAR RELATIVE EARNINGS FER WORKER (z) RELAN;VE EMPLOYMENT BASE (2)"5€ o
Sy ALBERTA | //“\NOVA SCOTLL ALBERTA NOVA SCOTIA -

- e PR R - R

1950. | 109.0- -
1951° - | -©111.8

1952 | . 104.8 -
1953 o “.102.1°
1%4;;;1w30ﬁ-, 1
1956 - | " 94 S EETRETE BT
1957 2 ~ 96.7 - 1_
1958 |. '100.0 %7 .
1959 . f :101.7: %
1960.13-,” 01,9 - .
1961 97.7 .
1962 ’;":.598 7
1963 -~ | 0 96,2 @ Y cj.
1964, . "86.5 -«

1965 | o946 .o |-
1966 © | 93.3 ..
1967 94.3 L
1968. | .j95 3]
1970 - - 96 7_. EEREI N
1971 | 949 . o}

Jource: Based on Data/from Statisticd Ganada, ofie_ ¢
,Egpenditure, 1971, (Ottawe.» Queens Printer, 197133'Statist1cs Canada,',wﬁ

' Vital Statistics, ‘variousg . years,. (Ottawa. Qd!ens Printer, Cat. : 4-202)

.- and Dominion Bureeu:of<Statistics (Statistics Canada) " The Labour: Force,

. various’ years (Ottawas: Queen 8 Printer), Cat.. 71<001. For provincial

'-ﬁ«employment estimates prinr 0;1966 see Chapter V._‘ SO ‘o
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THE METHODOLOGY FOR ESTIMATING REGIONAL CAPITAL STOCKS -
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. ,:H“///! B R IR - ) L .fn-
‘Since the aggregate regional capita]. stock figures required - '

‘in. this study do not presently exist, they had to be estimated
ex . -
.was also. neceSsary to estimate-the national capital stock for the o

: period 1951-1971 since the currently available estimates do not cover

' ;the period beyond 1955.1 S .

‘ There are basically three methods‘which Zan be used to - vuTi.» j
._‘estimate regional capital stocks.: These are: (i) Adding balance ‘-‘\
sheet asset figures, (ii) the Capitalization method and (iii) the
Cumulation or Perpetual Inventory method. Given existing data 1imitations
b'however, thes latter method appeams to have the potentialibf producing theyﬁ

best estimates.r -Not only is some of the data required in the first
'.two methods currently unavailable but alSO'much of the available data

'is quite unreliable.z' The Cumulation method has been the commonly used

method for estimating capital stocks in Canada.3:7v}rs; :L'iij;]. '\?cf’

An application of the cumulation method to estimating jfv v::“i y,;'

regional capital stocks requires data on in"estment expenditures and

| — — i L . SR _
1. ,/Esfﬁmates of capital stocks for Canada by industry and sector
- for the period 1926-1955 are available in Willism C. Hood and
Anthony D. Scott, Oufput, Labour and Capital in the Canadian -
Economy, a ‘§tudy published by ‘the- Royal Commission on Canada's .
.~ Economic Prospects (Ottawa:. '1957)"see chapter 6, Appendix B. V-""
2., Fotr a discussion of the. three. ‘estimation procedures .along . with”
' 'underlying assumptions and the problems in applying them, see. ibid.,
‘ vpp._231—237. :
3. TFor applications’ of/the method see Hood and Scott, Output, Labour
. and Capital in the /Canadian: Economy, -and DBS, Fixed Capital Flows o
. and Stocks,: Manufacturigg, ‘Canada, 1926-1960: ‘Methodology. (Ottawa..,‘
Queens Printer, /1967) cat. 13-522, This method has also been '
- used to‘estimate the capital stock for’ Nova Scotia. ‘See" Stan o
-Czamanski ‘Regional Science Techniques in Practice, (Toronto°“ D.C.lv L
~Heath: ang Company,; 1972). ‘PP« 243-262.  See'.also’ Camu, Weeks and B P A
‘ Sametz Economic Geography of Canada, PP 102-103 ; R T
/ .
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‘estimates of the service lives of the assets used by various sectors o
in.the various regions.' Data on construction and machinery and equipment .
capital expenditures by province are currently available for the ‘ |

:period 1951-1973. On the assumption that the prices of capital ;‘ _ l‘

_gooda sre equalized across regions these figures can be deflated

_‘by the national capital formation price indexes for construction "

and machinery and equipment2 to get a series for real construction
;investment (I ) and for real investment in machinery snd equipment (I )
Now if strsight line depreciation is assumed and if it is '_‘m*” ‘r;:;-

‘ further assumed that the average expected life of cspital of type v N ;i’fj'

—

ha'hc.(construction) is B years and the average expected life of capital'm‘

B

7 of type m,(machinery and equipment) is Y years, the net real capitalv”l* é
:,'accumulation between the year 1951 and any year t (t > 1951) can. RS

,:be represented‘by NKA where'i‘f

) t-1951

2.1_ NRA = [Ic£'+.-_(l_‘ -1/8) }ct_ Pt Q STt ,195,1]

. - N - : ‘ - - ~
~ N : . . - E

‘- L=

1. These are found & Informsiion Cana._da1 Private and Public
Investment in Canadgp Outlook and Regional Estimates various -

. -years (Ottawa: Queens Printer). - .
2,"These indexes were computed- using the current snd consEant T
1961 figures for construction and’ machinery and’ equipment e

capital formation in Canada. These figures are-given in, - Information

. Canada, Private and Public Investment in Canada, Outlook and -
h'RegionalpEstimates,.(Ottawa.‘ Queens Printer) various years, section l

e vz

T s,
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}l,,

regional investment were available for a

o

.sufficiently long eriod of time prior to 1951, the procedure
| outlined in equation 2. I‘could be used to estimate capital stocks

. for the period lQSlf}Q7l. Since this data does not. exist it is
’»necessary to estimate the\capital stoch accumulated prior to 1951
which is in place in 1951', estimate of this base capital stook‘
‘can be derived if it is assumed~thst‘regional production technology o
:l‘is described by a~Cobb—Douglas production function exhibiting constant

"returns to scale. In this case it can be showu that the average -

, l’capital-output ratio is equal to the marginal capital-output ratio':;-

.multiplied by the elasticity ¢! output with respect to capital "

Sy ‘ . G o

'That 13, g o -;"-'v o ﬁ_:‘ v : ?q’ ‘\x; B

”

L2, z K/Q - o (dK/dQ), where K = capital Q = output and&a = the S .

‘,felasticity of output with respett to capital.' Under these conditions fﬂ*l"_;r‘v‘

~,the real gross regional capital stock can be estimated from. ]
-12 3 K1951 .‘9 <55 AQ 3) - Q1951 - (I/AQ)‘1°'Q1951" Where o
”I = real gross regional capital formation, and Q = real gross

g regional output.- In applying this procedure, an average marginal

3

1capr ci~output ratio Was used iu order to remove any short—run fluctuations e

»in the marginal capital—output ratio. The actual ratio used was, ’5[

o ok, Tosp et Mg S

| AQ __Q1960 ‘$950 “:;ff;.llig;??f%h~; é.',ﬁ_ﬁ

'real gross regi‘nal investment (I + I - in millions of 1961$) weref'of7'

. used. The estima es for a for the two regions were based on earnedlfyf'ﬂv
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was taken as a proxy for labor 8 share of Output. The base S
'capital stock used in estimating capital stocks for Canada was.;
leood and Scott's estimate for’ aggregate capital stock in’ 1951
,.converted to constant 1961 dollars..: '
If straight-line depreciation is applied to the base ’
'year capital stock the total regional capital stock 4in place in li.. -'tt}"v
any year t (where t > 1951) will be given by, v T ’

2 5 K = [ K (t—1951))] + NKA ; where

1951 ~ ((1 PY'K1951 ‘e :"'f'a

o

o NKA is as defined in equation 2. 1 and r is the inverse of the average p"'
‘life of the 1951 capital stock. r can be estimated by applying the
average relative proporttbns of total investment in the form of »‘
fconatruction and machinery and\equipment for the 1951—1971 period
ias weights to- the assumed lives of these types of capital. |

| A.problem which arises in using this procedure ta estimatefgf

. regional capital sgocks is the estimation of the useful lives of the
' various types of capital.. One possible route which could be taken
‘~here is" to base these estimates on those used by Hood and Scott.2:

ggﬂsing this approach it would be reasonable to set B - 50 years'

r{‘-"
&o

A

‘
- B
e

S W Hood and Scott Out'ut Labour and Ca'ital in the Canadian Econom .
© . PP. 444 and 450 The figure used was total industry capital
. stock plus-total sociai -capital stock. S , _ , :g,-L o
2. 'ibid., chapter 6 Appendix c.,'~3 RN . T j e

RS T o T e ~
<

e L




‘andly = 2Siyears; These in turn would imply an average life of.
about 40 years for the capital stock in Alberta and Nova Scotia.:;

- Although the applications of the Cumulation method to
f_estimating Canadian capital stocks have generally involved straight-;
1line depreciation, there is bhth theoretical and empirical support
for equpential decay depreciation. Jorgenson2 for example cites

a theorem in renewal theory which indicates that replacement will

" be proportional to the accumulated capital stock independent of

l"individual equipment replacement patterns provided that the capital _"'

stock 1s constant or growiqg at a constant rate.. In addition,'

Meyer and Kuh3 found that there were no signiffcant "echo effects" in

C LS investment flows That is no "bunching" at regular intervals |

followed high levels of investment.AV”."' f'b_j‘.hvlr . ;_f' B

For thesé reasons, the capital stock estimates‘used
vin this study were derived on the basia of an exponential decay rate.
udepreciation pattern. Using the base capital stocks estimated |

',above, the regional capital stock in period t (where t > 1951)

S was found by applying,. J o ‘ff g v.ﬁa h':'f: .

# - ,
1.‘jFor example over - the post-war pe Qd I and Im accounted for
- about 69 and 31 per cent respectively ‘wof total real capital
: expenditures in Alberta. _ L
2. Dale W. Jorgenson, "The Theory. of Investmentigehavior," in

”National Bureau of Economic Research Detéerminants of Investment .

" Behavior,. (New York' Columbia University Press, 1967) pp..
129-&p5. . -

. :3,, J.RMéyer and E. Kuh - The Investment Decision (Cambridge.

L Harvard University Press ~!957)
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2.6 K_= ‘ K _ l(1 4y + T+ I, ', | - - .' *
| In deriving the capital btock estimates for Canada,
]'Alberta and Nova Scotia, d the annual rate of depreciation was seg
h‘equal to 8 per cent. This rate is consistent with the appropriately
-’weighted average of the rates estimated by Evans and Helliwell1 and d
.'._with average lives of 50 and 25 years respectively for capital of '
-;type c and n respectively 2 ‘ | | o
The estimated capital stocks for Canada, Alberta and

-Nova Scotia which ‘were used in this study are set out in Table 2. ixﬂiﬁ

“Cbelow While it must be emphasized that these are only ro'ah estbmates,.'

'wMyMWHMRucmmmqﬂ&fwm@hwﬂhﬂMr%ﬂm&sf
‘s'based on slightly different\EBtimation procedures. For example,.5‘7
the 1955 capital stock figure for Canada 1is very close to Hood and R

%cott 8 estimate for that year3 and the figure for the 1961 capital

. "sa' Sou 0(/\1 é e %§ . - R
fstock in Nova Scotia is very close to Czaﬂahski"s estiﬁqge f@rps ,j'ggbf.d

,’j : . A e <.)3&7 c':“:?‘ : . ;__ BT w.‘!t;, \“;;.. A K 3 - ' !
.the same year.é~ s '5»~¢-% e e TR :

1.. R, G. Evans and J. Helliwell Quarterly Business Capital Expenditures, ;
 Bank of Canada Staff Research Study No. 1 (1969), pp:-23-24.. ".,»’fﬂ_
2. " These values’ imply a weighted average life of about 40 years.' "*f"i*““;
v With an amnual rate of depreciation of 8 per cent, approximately -. o
95 per cent of a given capital stock is depreciated by the, thh) y
- year.. . .- S
3. -Hood" and)Scott, Output Labour and Capital in the CanadianaVO”le%a
' Economy, pp. 444 and 450. Thelr estimates for net dndustry .
. capital stock and net .social capital stock for 1955 imply an - = -
.. aggregate’ capital stock of 46,892. 9 millions of 1949 dollars or
, - 63,799.9 millions of 1961 dollars. L E
o he Czamanski Regional Science Techniques in Practice, pp.W2 and 256
- - His estimate of the total net. capital stock in Nova Scotia|in""
: @1961 1s 2254.4. millipns of 1961 dollars (includes capital in . e
':the form of residential housing) ' ‘ L SRR

3
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TABLE 9
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ESTIMAIED AGGREGAIE CAPITAL STOCKS FOR CANADA

' ALBERTA AND NOVA scowa, 1951-1971 (in millions of 19 1$)

- Year

1951
1952 -
1953 .
- 1954

1955 -
. 1956
11957 .
1958
1959

1960

11961

N

1962

T 1963
-1964
- 1965 .
1966
o 1967
01968 -
1969
1970 .

1971

0 52,797.5
.55,255.7"

b Canada
R N 2

.50,787.5

. 57,293.2.
1 :59,777.8 -
63’43406 .

 §7,303.8

. 70,553.5
73,477.2

©.75,880.0 -
78,101.6

. 80,485.5

83,066.7
86,674.3

96,755..0

106, T 943.9

91,255.4-

111,764.4

i 116,663.2- S
_1215752.2 .

.'.f_12036 0

,Albe;ta

5325.2

5572.5 .

o 5942,5

6160.9 -

. 6455.6

© 7159.8"
7493.4

7846.4 .
8160.9 . -

- 8489.0 -

- 8732.1 °
8987.5.

©9724,9

| R 1,71
" 102,026.0

n 1086l;8
11423.0 -

?12575’1

' 3113.6

Nova Scotia

1649.5 . -

. 1710.1°
1747.2

1785.4

1831.2 -
- 1875.8 -

1914.6 -
- 1988.7 T v
T 2062.7

2121.7 "'i'. SR

2171.5
©.2222.0

2553.'8

. 'v-2296 zjjj;f' .%@%A'A‘Ai

239497

i S

2907.m_i-~v'
73334.4 \

 13088.6

L 3521.2 A ';1'
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APPENDIX IIT -
R O T :
| ESTIMATES OF ANNUAL MIGRATION FOR

| ALBERTA AND NOVA SCOTIA, 1950-1971.
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TABLE 10
ESTIMATES OF ANNUAL MIGRATION FOR .
ALBERTA AND NOVA SCOTIA, 1950-1971 .
. 1 ) . R o \ ,. e, . ‘\.‘ : ’
L. (dn thousands of migrants from June

 "¢ l‘o£lyear1t+1_to June 1°of year t)

._ﬂ' N oy

e

YEAR . ALBERTA . nowa SCOTIA

.1950 . - 6
. 1951 ~ e 13
1952 .. - RN © 16
1953 - ... . S 20
1954 o A 7
1955 _ o -5
1956; o e s e ,v 13.
1957 - T S 14
1958 o oo 13
1959 -~ . o 5,13,
960 - . - . 10
1961 - : Y
1962 SR S g,
. 1963 S R,
<1964 o o - =4,
“1965 S R
1966 . S S ‘ 6
1967 ~ . . 113
1968. . . ' R 1.
e 14

11

7
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. “Source: "Estimétedfwith'the Proéédutegputlined iﬁ;ChaptérﬂV, secﬁidﬁi;7""
3.2.2 and dataifroq»Dominiongureau'bf,Statistics\(%tatiStics'Canada), o

Vital Statistics;gva;iOusvyéars, (OttaWab._Queens,Ptinter, CAT. 84~202).
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