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Introduction 

The early stages of growth of a regional economy are characterized 
by the predominance of the primary sector. As the economy con
tinues to grow. priorities are normally shifted from the less produc
tive primary sector to the more productive secondary sector and 
hence the earned income pel' employed person tends to rise. This ris
ing pel' capita income. cou pIed with technological innovation. 
crea tes a need for disaggregation and diversification al Ihe second· 
ary level of production and the evcntual rise of Ihe service seclor. 
Thcse interscct()l'ai struc.:tural shifts cause considerable change in 
the shape of the prop0l'tional distribution of the labour force 
cmployed in val'ious sectors. 

The basic hypothesis of this study is that regional variations in 
intersectoral occupational mobility2 exert a significant influence on 
regional incorne disparities . .1 The issue of interregional economic 
disp'lI'ities in Canada has spawned an extensive literature on the ef
fccts of the interprovincial migration ,)f the labour force on such 
disparities. Most of these studies. such as Courchene. [3]. Franci~ 

and Pi!lai [7]. Vanderkamp [18: 19] and others. have concentrated. 
by and large. on identifying the conceptually relevant factors caus
ing disparities in interregional pel' capita incorne. None of these 
studies have explicitly cxamined the l'ole of interregional mobility of 
labour in contributing to reductions in regional disparities in in
come. Accol'ding to Myrdal [12J. the growing regions normally at 
tract the young and skilled workers from the oth,~r parts of the coun· 
try and as a result the depressed al'eas are left with older and un

1 1 am grateful to my colleaguc D. Shapiro. two anonymous referees. and the 
editors of the JOURNAL for hC!pful comments on earlier drafts of this paper. 

Z Mobility refers to Ihe movemenls of workers between indus trial divisions 
within and acro" regions . 

.1 Interregional disparities in income in Canada have remained virtually the 
same over the years ~ince the beginning of Confederation. with considerable 
evidence of year-to-year fluctuations. See Melnnis. [Il]. 
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ski lied workers. Even though such movements help to equalize the 
"earning of homogeneous people across region" (see Schwartz [14]), 
they are not at ail conducive to bridging the overall gap in income 
between the rich and the poor regions. 

This study is intended to show that regional disparities in in
come are more responsive to regional variations in the movements of 
workers between industrial sectors than to the interregional migra
tion of the labour force. 4 To achieve this objective. a model of in
tersectoral labour mobility in Canada is developed and a translog 
system of equations [4] is used to estimate the degree of association 
between regional disparities and intersectoral movements of the 
labour force within regions. The results of the study provide 
evidence in partial support of the hypothesis. More particularly, 
regional variations in the movements of workers between the 
primary and secondary sectors have a significant impact on regional 
disparities. The intersectoral movement of service sector employees 
is not found to have any significant impact on regional per capita in
come disparities. 

Theoretical Framework 

Sectoral Suppl, of Labour 
The supply of labour is derived from the microeconomic theory of 
the income-leisure choice. Let Yi. Li, Li, and L be the income. work 
time, unemployed time. and total time available to a "represen
tative" worker in the ith sector of a developed economy. The total 
time available to the worker is, therefore, given by 

L = Li + Li ; for ail i = 1.2,3.	 (1) 

The worker's utility function can be written as 

U = U(Yi,Lj}	 (2) 

The inclusion of Li can be rationalized in consideration of the fact 
that during the time the worker is unemployed his loss of income is 
partly compensated by unemployment insurance benefits and partly 
by the nonmonetary benefits resulting from the leisure time 
available to him. Such reasoning may not adequately explain the 
real world situation surrounding an involuntarily unemployed 

4	 Borts and Steinl2] have found that regional per capita income disparities in 
the United States have been reduced because of the free market mechanism. 
In the convergence process, labour force movements between sectors within 
regions are found to be more important than labour force migration between 
regions. The present study complements Borts and Stein's work in the 
Canadian contellt. 

worker for whom the opportunity costs of such unemployment far 
outweigh the opportunity gains. This logic may represent a 
reasonable approximation, however, provided that there are suffi
cient grounds to believe that involuntary unemployment is of short 
duration only. 

Since the worker's income varies directly with his work time 
and inversely with the duration of his unemployment, the income 
function can be expressed by 

Yi = wiLi - (1-8) wiLi ; 0 <8 <1,	 (3) 

where c3 Yi/ c3 Li = wi; c3 Yi/ c3 Li = - (1-8)wi; wi = wage rate in the 
ith sector; and 8 = the proportion of unearned income (e.g., 
unemployment insurance benefits, welfare payments, etc.) to earned 
income per unit of time. c3 Yi/ c3 Li, in fact, represents 
the income foregone per unit of time owing to unemployment. 

In choosing the ith sector as a career, the worker would also 
consider what he can expect to earn elsewhere. It is assumed that 
employment opportunities are uniformly distributed throughout the 
economy. Suppose the worker in the ith sector receives the wage rate 
wi; the expected value of the wage rate is then the product of the ac
tuai wage rate and the probability of being employed in the sector: 

... 
wi = wi (1-ui)	 (4) 

where ui = the unemployment rate in the ith sector. The worker will 
also consider what he can expect to earn in the other sectors before 
he decides to select the ith sector. It is logical to suppose that the 
worker will remain in the ith sector only if his actual wage rate does 
not differ significantly from the (geometric) average of the expected 
wage rates in ail sectors of the economy. Hence we may write 

3 * 
ln wi = 113	 ~ ln Wj. (5) 

J =1 

By taking the anti-Iog and using relation (4), we get 

3 
wi=exp[1I3 ~ lnwj(1-uj)];i,j=I,2,3;i*j. (6) 

j=1 

Since the various sectors may co-exist in the same region, the 
purchasing power of the sectoral wage rates will not differ 
significantly; hence the nominal rather than the real wage rates are 
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considered to be relevant. It is difficult to find a representative wage 
rate at the sectoral level in a region. Following Denton [5], the 
eamed incomeS per employed persons in a specifie sector of a region 
is used as a proxy for wage earnings. Thus, substituting Wj = Yj/lj 
in relation (6), we get 

3 
Wj = exp [1/3 ~ ln (Yj/lj)(l-uj)] ;j = 1,2,3, (7) 

j= 1 

where Yj, lj, Uj are respectively the earned income, employment, 
and unemployment rate in the jth sector of the region. The worker 
will maximize his utility function (2) subject to the constraint of his 
income function (3). Using the Lagrange multiplier method, we 
form 

Q = U(Yj, Ii) + A[Yi - wili + (1-8)wili]. (8) 

The first-order conditions for utility maximization are: 

aQ/aYi=Ul +A=O (9) 

aQ/aLj = U2 + A(I-8)wi = 0 (10) 

aQ/ aA= Yi-wili+(I-8)wili= 0 (Il) 

whereUl = aU/aYi, U2 = au/ali 

The second-order condition for utility maximization, 

2 2 
Ul U22 + U2 U11 - 2UIU2U12 < 0, (12) 

is assumed to hold. Condition (12) implies that the worker's indif
ference curve between income and leisure (accrued from 
unemployed time) must be convex to the origin. From (9) and (10), 
weget 

U2/Ul = (I-8)wi· (13) 

Assuming that the utility function (2) is homogeneous of degree one 
and using relation (1), we get 

5 Earned income includes wages. salaries, supplementary labour income, 
military pay and allowance, and the net income of unincorporated business 
proprietors and farmers. 

U2/Ul = f(Yj/ l-li) =(1-9)wi· (14) 

Substituting expression (7) in (14) we get 

Yi 3 
f(--) = (1-8) exp [113 ~ In(Yj/lj)(1-uj)]. (15) 

L-Li j=1 

Solving for Li from (11) and (15), we get 

Li = f(Yj, Uj, L); yj = Yj/Lj for ail i andj. (16) 

This is the individual worker's supply of labour function. It implies 
that the individual worker's willingness to supply his labour time to 
the ith sector is influenced by his total available time, average labour 
income, and the unemployment rates in the various sectors of the 
economy. Aggregating the function (16) for ail workers in the sector, 
we can express the supply function of labour for the given sector as 

s (17)Li = f(Yj, Uj, L)
 

s

where Li = the f10w of labour services to the ith sector, 

L = total labour force in the economy. 

Thus the size of the national labour force, average labour income, 
and sectoral unemployment rates are the important determinants of 
sectorallabour supply. Assuming a linear form of the function (17), 
weget 

s 
Li = a +alYl +a2Y2+a3Y3+a4ul +aSu2+ a6u3+ a7L. (18) o

In addition to these explanatory variables, there may be a large 
number of other variables that influence the supply function. The 
actual supply function may deviate from this postulated one because 
of the exclusion of these variables. The net effect of ail these omirted 
variables can be taken into account by appending an additive distur
bance term, v, to the function (18). Thus we postulate a Iinear 
stochastic form of equation (17) as 

s 3 3 
(19)Li = ao+ ~ ajYj+ ~ aj+3uj+a7L+ v 

j=1 j=1 
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where v is a stochastic disturbance term assumed to be distributed 
with zero mean and a constant variance. 

Sectoral Demand for Labour 
The producer's demand for labour is influenced by his targets and 
the structure of production. It is assumed that the producer max
imizes his output 

Qi =	 f(Li, Ki) 

subject to the constraint of his cost function,	 (20) 

Co =	 wiLi=rjKi. (21) 

The production function (20) is assumed to be homogeneous of 
degree one and characterized by a constant elasticity of substitution 
and neutral technology. In addition to the cost constraint. 
the producer, in wage settlement with the workers. is also con
strained by the level of wages in the other sectors. It is assumed that 
the actual wage rate he offers does not differ significantly from the 
average of the expected wage rates throughout the economy. Thus 
we have 

3 * 
wi = exp (l/3	 l In wJ' )for ail i and j. (22) 

j= 1 

This expression is similal' to relation (6). The lagr,!ngean function is 

~ = f(Li. Ki) + 'V[CO - wiLi - rjKiJ.	 (23) 

Differentiating ~ with respect to Li. Ki. and 'V and setting these 
derivatives equal to zero, we get the first-order conditions for max
imum production for a given cost as 

wi =	 fl/'VI (24) 

ri =	 f2/'VI (25) 

Co =	 wiLi = riKi· (26) 

wherefl = 8f18Liar:;!f2 = 8f18 Ki· 

The second-order condition for profit maximization, 

2 2 
fI f22 + f2 fll- 2fl f2 f12<O (27) 

is asumed to hold. Relation (27) implies that the isoquant must be 
convex to the origin. From (24) - (26). we get 

wi/rj = fl/f2 = f(Ki/Li).	 (28) 

Since the production function is assumed to be homogeneous of 
degree one. we can express output pel' unit of labour as a function of 
the capital-labour ratio; that is. 

(29)Qi/Li = f(Ki/Li)· 

From relations (22). (28), and (29), we get 

3 * 
Qi/Li = exp (l/3	 l ln wj>lri· (30) 

j= 1 

Solving equation (30) for Li, we get the demand function for labour 
bya representative producer in the ith sector as 

Li =	 f(wj. Qi, rj)for ail i, j = 1,2,3. (31) 

Aggregating the function (31) for ail producers in the ith sector and 
recalling that Wj is equal to (YjlLj)(l-uj). we find the sectoral de
mand function for labour as 

o 
Li =	 f(Yj/Lj, Uj. Qi. rj). (32) 

Thus the size of production pel' unit factor costs. and the overall 
unemployment rates in the economy are the determinants of the sec
toral demand for labour. Assuming a linear form for the function 
(32), we find 

o 
Li =	 fJo +fJlYI +fJ2Y2+fJ3Y3+fJ4uI +fJS u2+fJ6u3+ fJ 7Q i 

+fJ8r i' (33) 

Shifts in the demand function because of a change in any omitted 
explanatory variable can be taken into account by incorporating a 
stochastic disturbance term. E:, in the function (33). Thus we get 

o 3 3 
Li = fJo+ l fJjYj+ ~ fJj+3 Uj+fJ7Qi+fJ8fj+E:i (34) 

J= 1 J= 1 
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where fi is assumed to be distributed with a zero mean and a con
stant variance. 

Given the estimates of the supply and demand functions for 
labour, we can measure the displacement of workers from the ith 
sector by use of the following index: 

o S 
Mri = [1 - (Li/Li)] 100; i = 1,2,3; r = 1,2, ... 10. (35) 

A negative value of M will indicate an inflow of workers to the par· 
ticular sector from the rest of the economy. 

The Impact of Intersectoral Occupational Mobility on Regional 
Dlsparities 
The extent of regional income disparities may be defined by the in
dex 

Idt = [1 - (xrt/Xct)] 100 (36) 

where 

Xrt = the per capita income of the rth region in the year t, 

Xct = the per capita income of ail Canadians in the year 1. 

The variation in regional disparities over time may be measured by 
the standard deviation, Or, of Idt. The variability of the movements 
of workers between industrial sectors is measured by the standard 
deviation, Sri, of Mri. Now the degree of influence of regional varia
tions in the movements of workers between industrial sectors on 
regional disparities can be obtained by estimating the function 

Or = f(Srl, Sr2, Sr3)· (37) 

As to the form of the function, it is assumed to be represented by a 
translog form of the following type [3]: 

ln Or = do+~ di ln Sri+ 112 ~ ~Yij ln Sri ln Srj (38) 
1 1 J 

where the d's and y's are the parameters to be estimated. The 
translog form provides a second order approximation to an arbitrary 
twice continuously differentiable function of the type (37). In order 
that the parameter estimates in (38) are well-behaved, we assume 
that they obey the following conditions: symmetry, equality, nor
malization conditions, sign conditions, and convexity [8]. 

Empirical Results 

Econometrie Problems and the Choice of Estimation Techniques 
The explanatory variables used in the supply and demand functions 
are ail assumed to be exogenous. Although the output (Q) and the 
total labour force (L) variables should ideally be endogenous, they 
are also assumed, using reasoning similar to that of Jorgenson [10], 
to be exogenous. Even though this simplifying assumption may 
slightly undermine the validity of the empirical findings, it helps to 
greatly reduce the analytical problems of the study. 

Both the demand and the supply functions satisfy the "order" 
as weil as the "rank" conditions for identification [9J. In fact, both 
the functions are over-identified. In the case of an over-identified 
system, the ordinary least squares (OLS) method gives biased, in
consistent but minimum variance estimates, while the other estima
tion techniques-two-stage least squares (TSLS), Iimited-informa
tion maximum Iikelihood (LIML), and full-information maximum 
Iikelihood methods-give asymptotically consistent estimates. Most 
econometric studies of real-world data deal with small samples. In 
such studies, as in the present case, priority is not devoted to achiev
ing asymptotically consistent estimates, but rather to the minimiza
tion of their variances. There is sorne agreement among econometri
cians that the margin of superiority of the alternative techniques 
over OLS for forecasting purposes is usually small and from a prac
tical point of view they do not differ grossly [6J. Another important 
problem normally encountered in econometric studies is the 
presence of inter-correlations among the explanatory variables 
which cause distortions in the parameter estimates. In the present 
case, the multicollinearity between income and unemployment rates 
is found to be quite significant; hence the explanatory variables (y 
and u) are used in ratio forms [13J. Hence the functions (19) and 
(34) are replaced respectively by: 

s 3 3 
Li = ao= I aj(Yi/yj) + I a·+3(ui/Uj) + a7 L + v (39) 

j=1 j=I J 

o 3 3 
Li = (30 + I (3j(Yi/Yj) + I (3. +3(ui/Uj) + (37Qi +(38ri + f. 

j = 1 j = 1! (40) 
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Organization of Data 
This study utilizes three broad industrial sectors (i.e., primary, 
secondary, and service)6 and ten regions (the provinces) for the 
period 1961-1978. The bivariate breakdown of most of the data ac
cording to region and indus trial sectors for the entire period under 
study are rarely available from any published source; hence it is 
necessary to organize the data according to sectoral and regional 
specifications on the basis of information obtained from Statistics 
Canada. The annual regional incomes [15] by various sectors (Yri) 
were estimated by use of the following formula: 

Yrit = [Yrt/Yct] (Ycit>	 (41) 

where Yrit = wages, salaries, and supplementary labour income, 
military pay and allowances of the ith sector in the rth 
region in the year t, 

Yrt = wages, salaries, etc. of the rth region in the year t, 

Yct = wages, salaries, etc. of Canada in the year t, and 

Ycit =	 wages, salaries, etc, of the ith sector in Canada in 
the year t. 

The estimates of Yrit were then divided by regional employment by 
industrial sectors [16] to obtain the regional income per employed 
person by various sectors (Yrit). The regional unemployment rates 
by major industrial divisions [17] were estimated on the basis of the 
following formula: 

uri = [ur/ucJ uci	 (42) 

where uri = the unemployment rate of the rth region in its ith 
sector, 

ur =1 the unemployment rate of the rth region, 

Uc =	 the unemployment rate in Canada, and 

uci = the unemployment rate of Canada in the ith sector. 

6	 Prlmuy-agriculture, forestry, fishing and trapping, mines, quarries, and oil 
wells; Secondary-manufacturing, construction, transportation, storage, 
communications, electric power, gas, and water utilities, and trade; Ser· 
vice-finance, insurance, real estate, public administration, defence, com
munity, busin<:ss and personal services, commercial and non-commercial ser
vices. 

Given the regional employment levels (E) and unemployment rates 
(u) by industrial sectors, the corresponding labour foree (L) was 
estimated on the basis of the formula: 

L = 100 E/ (l00 - u).	 (43) 

The regional gross domestic products (Q) by industrial division were 
estimated by using a formula similar to (41). Regional farm input 
priee indices and long term average security yields [1 :522] were used 
as proxies for the rentai rate of capital inputs used in the primary 
and other sectors, respectively. 

Estimation Results 

A detailed regression analysis on sectorallabour supply and demand 
in Canada by regions was performed. Ali variables that were found 
to have an insignificant influence on the supply of labour to a par
ticular sector were dropped. Table 1 presents the equations contain
ing variables with statistically significant regression coefficients. An 
inspection of the table indicates that intersectoral differentials in in
come, unemployment rates, and the overall size of the regional 
labour force are the primary determinants of the supply of labour to 
a specific sector. The t-ratios for the regression coefficients, the ad
justed multiple correlation coefficient (R), the standard error of 
estimates (S.E.E.), and the computed F-ratios indicate that ail the 
supply functions provide a good fit. The Durbin-Watson statistic 
(not reported here) did not provide any evidence of the existence of 
autocorrelation in the residuals. 

ln case of the demand functions, it was found that producers 
are primarily influeneed by the intersectoral differential in labour 
income, unemployment rates, labour productivity and factor 
(capital) priees. Almost ail of the estimated demand functions pro
vide a statistically good fit. 

Given the estimates of sectoral supply and demand funchons 
for labour, the intersectoral flows of the labour force for each region 
were estimated (see Table 2). An inspection of the table shows that 
almost ail the regions experienced intersectoral flows of labour. The 
measures of dispersion of these labour flows as weil as those for the 
indices of regional income disparities for the period 1961·1978 were 
computed. Given these estimates, various functional forms were 
used to estimate the equation (37), see Table 3. 7 

7 Besides using the standard deviation, regressions were also run using coef
ficients of variations (standard deviation/mean) but none of them were found 
to be satisfactory. 



Table 1 

REGRESSION ANALYSIS ON SECTORAL LABOUR SUPPLY AND DEMAND IN CANADA BY REGIONS, 1961-1978 
(t-ratios of the estimated regression coefficients are given in parentheses) 

Explanatory 
Variables Nfld. P.E.!. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. 

Supply of Labour to the Prlmary Sector 

Constant 15.693 15.086 19.153 16.399 270.290 274.535 145.489 136.440 139.430 58.472 
YI/Y2 - .202 - .118 

(-7.730) (-7.842) 

YI/Y3 - .190 - .232 -1.119 - .746 -1.944 -1.946 - .675 
(-8.083) (-5.695) (-5.602) (-6.123) (-6.985) (-4.207) (-2.596) - .295 

(-6.252) 
L .172 .093 .108 

(5.447) (3.174) (4.759) .031 
(10.364) 

Adjusted R .927 .889 .917 .931 .802 .826 .859 .704 .502 
S.E.E. 1.222 1.322 1.730 1.265 26.648 11.885 6.132 8.259 10.013 .929 
F-ratio 48.781 65.333 45.725 55.919 31.382 37.491 48.793 17.695 6.741 2.101 

54.866 
Demand for Labour by the Prlmary Sector 

Constant 56.254 13.547 29.471 25.446 192.967 267.100 140.154 96.199 133.075 
YI/Y2 - .078 

(-9.745) 
- .532 

(-2.188) 
- .756 

(-7.367) 
39.878 

.054 
(1.874) 



Y1/Y3 - .570 - .169 - .166 - 1.878 - .628 
(-2.267) (-8.708) (-7.527) (-7.408) (-2.570) 

.049 .040 .078 
(3.360) (4.700) (1.997) .359 

4.513 
Adjusted R .493 .903 .940 .945 .426 .871 .872 .718 .498 3.510 
S.E.E. 17.668 1.089 1.290 .979 36.361 10.016 -5.586 9.115 9.411 
f-ratio 5.141 75.826 65.910 71.591 4.789 54.276 54.872 4.016 6.606 

Supply of Labour to the Secondary Sector 

Constant 12.235 7.971 31.942 26.839 -139.656 839.212 92.134 49.016 33.841 151.277 
Y2/Yl -.013 

(-12.297) 
- .092 

(-1.998) 
- 6.603 

(-2.985) 
- .175 

(-6.198) 
- .096 

(-7.484) 

Y2/Y3 
- 1.629 
(-1.882) 

u2/u1 - .354 
(-3.347) 

U2/ u3 1.045 
(5.940) 

L .341 .169 .323 .364 .473 .333 .259 .242 .393 .381 
(25.945) (10.381) (10.144) (19.926) (39.634) (14.178) (16.619) (11.711) (59.326) (39.371 ) 

Adjusted R .188 .974 .926 .996 .995 .996 .991 .987 .998 .996 
S.E.E. 1.596 .398 5.958 1.431 35.190 26.961 2.771 2.335 5.154 8.439 
f·ratio 673.118 161.205 102.901 963.438 790.249 1010.862 469.232 323.086 1864.228 1090.928 



Explanatory 
Variables Nfld. P.E.!. N.S. N.B. Qu~. Ont. Man. Sask. Alta. B.C. 

Demand for Labour by the Secondary Sector 

Constant 83.620 5.555 153.690 141.275 918.893 1909.896 192.886 118.271 217.189 476.700 
Y2/ Y I - .311 

(-9.715) 
- .921 

(-14.139) 
- .544 

(-5.892) 
- 19.779 
(-5.466) 

- .174 
(-3.314) 

- .094 
(-4.861) 

- .306 
(-3.222) 

- 3.321 
(-2.236) 

u2/u3 - .094 
(-3.185) 

- .125 
(-2.985) 

- .169 
(-2.133) 

- .605 
(-3.022) 

Q .071 .027 .070 
(8.038) (6.794) (8.911) 

r 1.022 .054 57.911 5.367 7.732 25.997 
(11.083) (5.405) (3.943) (3.637) (2.763) (4.638) 

Adjusted R .920 .937 .960 .965 .918 .976 .971 .973 .995 .970 
S.E.E. 3.433 .601 3.763 3.341 60.710 57.824 4.805 3.164 7.595 21.589 
F-ratio 94.375 122.835 199.898 114.727 46.651 169.015 94.788 152.171 428.946 92.519 

Supply of Labour to the Service Sector 

Constant -40.306 5.329 -18.783 -17.154 -364.919 -638.039 -83.510 -47.138 16.992 16.279 
YJ/Yl -.020 

(-8.743) 
- .219 
(-3.284) 

- .103 
(-4.305) 

- .867 
(-3.623) 

- .105 
(-6.166) 

- .074 
(-2.587) 

- .235 
(-4.066) 

- .618 
(-4.046) 

u3/u1 2.350 
(4.391) 

- .586 
(-2.581) 

u3/u2 .065 
(2.141 ) 

-.897 
(-17.001) 

1.035 
(2.448) 



L .714 .399 .640 .594 .573 .621 .669 .662 .532 .593 
(30.306) (6.398) (19.492) (32.272) (18.506) (73.369) (35.346) (12.029) (26.795) (42.387) 

Adjusted R .991 .979 .997 .998 .995 .998 .997 .966 .995 .999 
S.E.E. 2.912 1.043 2.974 1.610 35.873 24.933 3.865 7.693 11. 770 7.651 
F-ratio 918.482 134.890 1235.812 2007.718 423.325 5382.941 1300.825 121.228 787.052 1734.489 

Demand for Labour by the Service Sector 

Constant 19.154 1.091 72.056 42.605 151.373 1154.361 7.683 85.654 119.643 -20.461 

Y3 / n - .081 - .265 - .150 -6.318 - .069 - .267 
(-4.950) (-2.281) (-3.347) (-3.709) (-2.209) (-3.029) 

Y3 /Y2 1.846 
(2.575) 

u3 /u 1 .219 .087 .341 .375 
(3.767) (3.120) (2.714) (4.676) 

u3 /u 2 .218 .273 
(4.031 ) (3.195) 

Q .048 
(4.156) 

.018 
(2.970) 

.015 
(4.461) 

.009 
(3.021) 

.047 
(7.658) 

.014 
(3.425) 

.021 
(5.001) 

.016 
(3.240) 

4.648 1.392 8.305 4.355 111.219 25.942 14.480 33.020 53.547 
(6.524) (4.181) (4.119) (4.123) (4.177) ( 13.112) (10.101 ) (5.522) (6.227) 

Adjusted R .995 .972 .990 .992 .912 .986 .954 .956 .987 .978 
S.E.E. 2.038 1.043 4.503 2.948 150.478 71.789 12.938 8.188 17.755 27.272 
F-ratio 363.669 97.021 217.663 209.249 43.261 201.227 171.922 90.271 217.023 188.323 



Table 2 D S 
INDICESOFSECTORALDISPLACEMENTBYREGIONS:Mrl = (1 - Li/LI) x 100:
 

[1 = 1 (Prlmary Sector), 2 (Secondary Sector), 3 (Service Sector):
 
r = 1,2, .•. 10 (The Ten Canadlan Pro~lnces)l
 

Year Nfld. P.E.!. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. 

PRIMARY SECTOR 

1961 71.97 9.93 Il.67 11.77 23.98 3.86 3.78 8.62 4.16 5.59 
1962 81.33 9.93 10.23 9.34 25.93 3.98 3.77 10.28 4.1 ï 9.20 
1963 57.53 9.75 6.16 9.94 24.80 3.85 3.79 12.12 4.lb -1.89 
1964 55.46 9.72 7.88 8.26 22.98 4.14 3.80 11.75 4.15 3.46 
1965 53.68 9.49 6.18 8.b9 17.12 4.60 3.87 -10.20 3.73 -5.08 
1966 36.66 9.41 5.37 9.78 14.51 4.64 3.85 -4.44 3.93 4.60 
1967 1.73 9.19 5.lï 6.33 7.97 4.79 3.88 -6.08 3.82 -9.06 
1968 43.34 8.57 3.58 1.22 11.64 4.79 3.92 -11.26 3.70 -1.88 
1969 38.03 8.94 Il.52 8.53 18.39 4.71 3.85 0.02 3.87 10.95 
1970 29.17 9.29 13.57 6.44 21.54 0.50 3.83 7.60 3.89 7.89 
1971 10.65 8.78 13.17 10.16 18.95 4.90 3.83 9.69 3.91 13.05 
1972 2.66 6.56 14.02 14.05 15.87 5.14 3.84 10.63 3.89 Il.50 
1973 4.81 8.26 12.82 14.92 12.83 5.20 3.87 4.45 3.89 16.85 
1974 3.58 8.63 13.07 9.36 13.50 5.22 3.88 7.52 3.90 16.70 
1975 37.99 8.03 1.75 7.72 8.95 5.48 3.83 9.32 3.69 14.65 
1976 39.41 88.18 0.86 8.83 8.35 6.53 3.90 -6.49 3.63 -2.50 
1977 32.37 7.88 12.04 6.24 9.10 6.37 3.95 -1.79 3.72 8.58 
1978 42.58 8.28 8.05 5.71 10.50 5.54 3.93 4.30 3.76 10.86 

-Negative sign indicates in-migration to the said sector from the rest of the other sectors. 



Year Nf/d. P.E.1. N.S. N.B. Que. Ont. Man. Sask. Alta. B.e. 

SECONDARY SECTOR 

1961 26.74 -7.13 23.42 20.12 7.16 3.30 3.64 3.65 3.56 5.44 
1962 10.64 8.44 16.63 15.30 2.04 3.75 4.77 4.15 5.57 14.07 
1963 3.46 -2.89 Il.36 6.24 1.81 8.58 4.80 5.87 4.15 2.21 
1964 15.79 -5.39 12.00 5.79 2.90 8.98 4.41 5.34 5.95 3.73 
1965 '1.23 3.40 6.81 8.09 3.78 2.13 1.56 0.13 -2.40 2.52 
1966 7.90 2.00 6.28 2.26 6.54 2.01 3.56 3.65 3.13 7.38 
1967 8.07 3.44 9.64 6.72 11.92 3.26 6.40 4.05 3.29 10.10 
1968 4.15 4.60 8.24 4.33 11.31 4.24 2.75 4.04 2.14 7.17 
1969 1.71 -7.49 7.09 10.11 12.53 0.56 1.53 4.68 -0.28 8.00 
1970 6.88 -9.94 9.40 6.97 13.94 2.18 4.99 5.67 8.58 8.74 
1971 5.53 2.86 Il.73 7.92 13.93 6.85 7.07 5.88 9.96 13.84 
1972 4.03 2.24 9.23 Il.28 13.82 7.16 6.95 3.94 9.19 11.69 
1973 11.03 4.76 10.43 14.82 13.57 7.42 6.10 3.93 6.34 13.53 
1974 11.04 -1.54 8.76 10.09 5.89 5.01 3.47 4.15 6.90 7.86 
1975 15.29 -1.95 12.77 12.62 4.30 7.13 3.12 6.56 0.\7 5.93 
197( 17.85 -1.18 13.41 13.63 5.19 5.10 4.56 5.68 1.62 3.36 
1977 19.95 5.14 15.99 17.11 12.37 8.36 4.47 4.88 7.00 9.40 
1978 8.29 1.40 17.32 16.29 10.92 10.50 2.86 4.90 5.67 12.68 



Year Nfld. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. 

SERVICE SECTOR 

1961 10.67 -18.04 8.18 9.05 -26.96 -0.91 -10.13 4.42 -2.11 -13.52 
1962 -1.08 14.69 8.29 6.70 -16.00 -8.04 - 2.65 5.83 1.22 - 5.72 
1963 5.24 - 3.81 3.49 1.48 - 8.88 8.65 3.05 9.76 0.93 - 4.92 
1964 7.83 2.52 1.67 -0.79 0.42 4.53 5.87 10.62 5.77 - 1.64 
1965 6.53 11.16 5.18 5.28 1.17 -1.04 5.06 1.98 1.89 6.30 
1966 6.85 -12.13 4.82 6.83 5.39 1.98 6.67 4.64 3.09 11.08 
1967 -4.45 12.29 3.95 6.59 13.90 0.57 - 1.65 3.98 4.38 11.20 
1968 -2.76 10.14 0.20 0.58 17.22 -0.24 - 9.86 - 3.50 -0.71 6.45 
1969 3.39 1.61 2.14 10.91 10.57 -0.23 - 8.67 - 9.83 -9.13 1.06 
1970 6.98 - 4.50 2.95 4.38 14.33 -0.22 7.96 -12.02 -2.99 - 3.23 
1971 8.84 8.94 6.82 6.64 16.18 8.12 9.28 - 0.14 8.20 Il.67 
1972 13.10 4.22 5.22 5.28 17.02 7.34 10.00 1.84 8.73 12.81 
1973 10.67 7.02 7.87 6.88 17.44 9.31 - 2.27 0.46 7.27 11.92 
1974 6.39 5.60 9.43 10.81 16.39 5.28 0.61 - 6.30 0.27 2.46 
1975 12.00 15.14 10.92 9.93 4.77 4.78 3.45 2.78 1.63 6.83 
1976 10.06 9.61 7.42 7.43 0.49 -0.64 9.30 5.76 0.59 2.4l 
1977 6.44 14.22 13.19 12.23 3.38 5.51 7.44 11.29 8.08 10.49 
1978 6.78 - 0.41 7.35 7.86 8.63 7.01 7.43 11.00 4.51 4.05 
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The Iinear form (Model I) shows that the estimate of the coeffi
cient of the explanatory variable Sr3 is not statistically significant. 
This implies that the intersectoral movement of service sector 
employees within regions does not have any significant influence on 
interregional per capita income disparity, hence the variable Sr3 was 
not included in Model II. Model III shows that even though Sr3 by 
itself does not significantly influence the fluctuations in Or, the in
teractions of Sr3 with SrI or Sr2 do have a significant impact on the 
changes in Or' The log-linear form of the equation provides an im
provement on the preceding results. The evidence that the use of log
Iinear form and the interactions of Sr3 with SrI or Sr2 increases the 
reliability of the parameter estimates prompted the use of a translog 
form of the equation. The results indicate that the translog form 
substantially improves the explanatory power of the estimated equa
tions. Since the estimates of the 0i parameters in equation (38) are 
equal to the elasticity of Or with respect to each of the variables Sri 
(the expression éJ ln drl éJ ln Sri), the estimates of di indicate the 
responsiveness of regional income disparities to the movements of 
workers between industrial sectors. As Model V in Table 3 indicates, 
the intersectoral movements of the secondary sector employees have 
the greatest effect on regional income disparities. 

The cross partial derivative 

éJ 2 ln Or 
= 112 Yij 

éJ ln Sri éJ ln Srj 
can be defined as the elasticity of regional disparity with respect to 
the interaction of the movements of workers in a pair of industrial 
sectors across the regions. The estimates of the parameters Yij will 
henceforth be termed interaction effects. The last term in Model V 
(Table 3) shows that, other things remaining the same, Or increases 
by about 1.6 percent with a one percent change in the product (Sri 
Srj). The elasticities are estimated at the means of the data. Since 
only ten regions and three sectors were used, the number of interac
tions terms (Sri Srj) was limited. A breakdown of the data by sub
regions or cities would increase the scope for estimating additional 
interaction effects. The interaction effects, as evidenced by the 
regression coefficients in Model III, show considerable variation 
across industrial sectors. As would be expected, Yij, the estimates of 
the cross partial derivatives, are generally smaller in absolute 
magnitude than the estimates of the single elasticities (di). An 
estimate of the aggregate elasticity of Or with respect to Sri can be 
obtained by computing the weighted average of the regression coeffi
cients in Model V. The share of each sector (as weil as combinations 
of sectors) in the total employment in Canada during the period, 
1961-1978, can be used as the weights. 
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Table 3 

REGRESSION OF Or ON Srl. Sr2 AND S r3 
IT·rad08 are Illven ln parentb_l -

Modell 

Or = .069 + .002 Srl- .01Z Sr2 - .0002 Sr3; 
(1.874) (-2.270) (-.069) 

R= .489 S.E.E. = .024. F = 1.943 

Modelll 

Or = .067 = .OOZ Srl- .012 Sr2; 
(2.035) (-2.458) 

R = .589. S.E.E. = .021. F = 3.395 

ModelllI 

Or = .054 - .0005 SrI Sr2 + .001 SrI Sr3 - .002 SrZ Sr3;
 
(-3.4Z2) (4.840) (-5.091)
 

R= .856, S.E.E. = .014. F = 9.256 

ModelIV 

n Or = -2.696 + .177 ln SrI - .780 ln Sr2; 
(Z.458) (-2.851) 

R= .683, S.E.E. = .385. F = 4.926 

ModelV 

n Or = 1.647 = .305 ln Sr - 3.741 ln SrZ - .230 (In SrZ)Z 
(3.Z39) (-3.912) (-2.38Z) 

+ 1.598 ln SrI ln SrZ: 
(3.271) 

R= .879. S.E.E. = .290, F = 8.6')0 

Conclusions 

This paper has develc,\,.::d a model of intersectoral occupational 
mobility in Canada. Based upon this model, indices of movements of 
the labour force between the industrial sectors and across regions 
were estimated. The sectorai supply of labour was found to be main
Iy influenced by intersectora! earnings differentials, the size of the 
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labour force, and differences in sectoral unemployment rates. 
Average labour earnings, the productivity of labour, factor priees, 
and unemployment rates are sorne of the most important deter
minants of the sectoral demand for labour. The results indicate that 
the regional per capita income disparities in Canada can be at
tributed to the intersectoral movements of labour force within 
regions. This study has assumed a one-way causal relationship be
tween labour supply (or demand) and the explanatory variables, 
sorne of which were arbitrarily assumed to be exogenous. To the ex
tent that these variables are jointly dependent. the results may suffer 
from simultaneous equation bias [13]. Since the basic data used are 
mostly annual averages rather than year-end values, the bias is ex
pected to be quite low. It may be worth white to study the implica
tions of using a more rigorous simultaneous equations model in
corporating a further breakdown of the sectors into smaller in
dustrial subdivisions. 

The existence of regional disparities is not unique to Canada; it 
is a universal problem. The causes of such disparities are manifold. 
This study has initiated a particular line of research in tracing the 
association between inter-sectoral occupational mobility and 
regional disparities. Even though regional variations in intersectoral 
occupational mobility may not provide adequate grounds for 
regional economic adjustments, they can no doubt be considered im
portant as factors effecting an efficient allocation of resources. 
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