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Abstract
This study uses the Survey of Labour and Income Dynamics (SLID) from Statistics Canada to present stylized facts that characterize inter-provincial and inter-industry mobility in Canada on a year over year basis between 1994 and 2005, and specify a bivariate probit model to examine simultaneously inter-provincial and inter-industry mobility. The analysis reveals that both inter-provincial and inter-industry labour mobility varied moderately between 1994 and 2005 but the difference among provinces and industries are substantial. Concerning personal characteristics, younger workers, non-immigrant and non-regulated workers are more inter-provincial and inter-industry mobile. In general, economic returns to both inter-provincial and inter-industry movers are larger than that of stayers and displaced workers (involunteer movers) are more likely to accept lower wages than volunteer movers. When we examine regression results, inter-provincial migration is relatively insensitive to financial incentives, while wage differential has a much larger effect on inter-industry mobility. Turning to barriers, regulations significantly reduce both the probability of inter-industry mobility for regulated professions and the probability of inter-provincial migration for apprentice trades. Finally, age, union, job tenure and being a French speaking individual reduce the probability to change industry or province, while receiving EI, having a skill mismatch and being non-immigrant increase the probability to change industry.
JEL classification: C25, J62, J24

1. Introduction

Canada is a geographically large and economically diverse country. The vast differences in industrial structure and economic performance from coast to coast constantly require labour market adjustments, reallocating workers from areas of lower demand to that of higher demand. As such, inter-provincial/regional, inter-industrial, and inter-occupational mobility are taking place continuously in the country.

These ongoing changes also have significant impacts on the structure of employment at industrial and provincial levels. For example, in Alberta the recent oil price boom lead to labour shortage and to corresponding wage increases. This in turn encouraged workers from other provinces to move to Alberta for better employment. Conversely, in Ontario and Quebec, current restructuring underway in the manufacturing sector is leading to employment declines and wage adjustments, thus forcing workers to move to different industries for jobs and possibly to migrate to other provinces. The same argument can be made about periods of economic downturn, such as the 2008-09 recession.
Inter-provincial labour mobility in Canada has been extensively studied at both aggregate and individual levels. Studies on basic patterns of inter-provincial mobility and of the earning effects associated with inter-provincial migration can be found in Finnie (1999, 2001), Robinson and Tomes (1982), Osberg, Gordon and Lin (1994), Lin (1995) and Vachon and Vaillancourt (1998). These studies also examine the personal characteristics of movers and stayers associated with migration and conclude that inter-provincial mobility varies substantially across age groups, immigrant status, language, income levels EI versus non-EI recipients. 
On the determinants of labour mobility, Finnie (2004) estimates a logit model of inter-provincial migration using the Longitudinal Administrative Database (LAD) between 1982 and 1995 and finds that inter-provincial mobility is negatively related to the home province’s population size.  Robinson and Tomes (1982), Osberg, Gordon and Lin (1994), Lin (1995) also examine the determinants of inter-provincial labour mobility and find that the probability of inter-provincial migration depends positively on  wage differentials, while personal characteristics and labour market attributes also play important roles. 
Compared with inter-provincial mobility, there is much less corresponding literature on inter-industry labour mobility in Canada. Osberg (1991) investigates “short period” inter-industry mobility based on the Labour Force Survey from 1980 to 1986, and reveals that there is a negative relationship between the unemployment rate and inter-industry mobility. Osberg, Gordon and Lin (1994) argue that inter-regional migration and inter-industry labour mobility decisions are simultaneously determined, but to our knowledge, studies that have investigated the joined inter-provincial and inter-industry mobility decision are scarce. 
The objective of this paper is twofold. First, using the Survey of Labour and Income Dynamics (SLID) from 1994 to 2005, we review the stylised facts that characterize inter-provincial and inter-industry labour mobility. Second, using the same database, we estimate a bivariate probit model to quantify the effect of the important drivers and barriers. In addition, although, the literature suggests that institutional (formal) occupational regulations may create barriers to labour mobility, these elements are usually omitted from empirical studies. According to Sobkow (2001), more than 20 per cent of Canadians work in regulated occupations, which are closed to individuals who do not have the specific qualifications, reserved titles and licenses.
 Since these workers are usually governed by a professional organization, regulatory agency or local government, their qualification or certificates may not be mutually recognized in certain provinces or industries. Gunderson (1994) and Sobkow (2001) also provide an exhaustive overview of existing barriers on labour mobility, such as regulations, but do not provide or review any empirical evidence about their relative impact on labour mobility. Hence, the second objective here is to compare mobility patterns between workers in regulated and unregulated jobs, and isolate the impact of institutional occupational or regulation barriers on inter-provincial and inter-industry labour mobility.
The data reveal that inter-provincial mobility rates are much lower than inter-industry labour mobility rates. While both inter-provincial and inter-industry labour mobility varied moderately on a year-over-year basis from 1994 to 2005, the difference among provinces and industries are substantial. Alberta records the all time biggest net inflow of inter-provincial migration, while Quebec, Manitoba and Saskatchewan are continuously losing workers through inter-provincial migration. Across industries, manufacturing, trade and accommodation and food sectors register the largest net outflows of inter-industry mobility in recent years, while others record net inflows. Concerning personal characteristics, younger workers, non-immigrants and non-regulated workers are more inter-provincial and inter-industry mobile. In general, economic returns to both inter-provincial and inter-industry movers are larger than that of stayers, and displaced workers (involunteer movers) are more likely to accept lower wages than volunteer movers. 
Looking at the estimated bivariate probit models, the results indicate that inter-provincial migration is relatively insensitive to financial incentives, while relative wage differentials have a larger effect on inter-industry mobility. Regulated barriers significantly reduce both the probability of inter-industry mobility for regulated professions and the probability of inter-provincial migration for apprentice trades. Finally, older workers, being unionized, immigrants, job tenure and French speaking individuals have a lower probability to change industry or province, while being a EI recipients and having a skill mismatch increase the probability of changing industry (but not province).
The paper is organized as follows. Section 2 presents key stylized facts, including inter-provincial and inter-industry mobility patterns of different regions, industries, age groups, skill levels, immigrants and workers by regulation status and compares economic returns to inter-provincial, inter-industry movers and stayers. Section 3 applies a bivariate probit modeling approach to investigate the determinants of inter-provincial and inter-industry mobility and reports the estimation results. Section 4 summarizes the key findings and draws some conclusions.
2. Inter-provincial and inter-industry mobility in Canada

2.1 Data source and definitions  


The data used in the analysis are drawn from the Survey of Labour and Income Dynamics (SLID from 1994 to 2005). SLID is a household survey which provides long range longitudinal follow-up on Canadian families and individuals’ demographic background, income, education level, labour market activities and financial situation. SLID also collects information on workers by occupation at the four digit level and with employer’s industry code. This allows us to classify individuals by education and skill levels, identify those with a skill mismatch
 and who work in regulated occupations. The SLID also shares the same sample design as the Labour Force Survey (LFS) and thus yields comparable aggregate estimates on labour market indicators.

The sample used for the analysis includes individuals aged 15+ Canadians living in the ten provinces. We define an individual as an inter-provincial mover if his/her province of residence at the end of current reference year is different from the end of previous year. Similarly, an individual is considered to switch industry if his/her North American Industry Classification System (NAICS) code
 of main job at the end of current reference year is different from the end of previous year. 
2.2 An overview of mobility patterns


Figure 1 presents recent trends of inter-provincial and inter-industry mobility in Canada between 1994 and 2005. The graph shows that inter-provincial mobility rates remained relatively flat between 1994 and 2005
, while the rate of inter-industry mobility increased substantially between 1995 and 2000, declined sharply in 2001 and 2002, then remained flat thereafter. On average, about 15% of Canadian workers changed industry during this period. Over the same period, inter-provincial mobility and joint inter-provincial and inter-industry mobility rates were much lower, 0.7% and 0.17% on average, respectively
. This result suggests that about 25% of inter-provincial movers also change industry. However, among inter-industry movers, only less than 2% also change province of living.  
Figure 1
Inter-provincial and inter-industry mobility rates in Canada, 1995-2005
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Source: Authors’ calculation from SLID 1994-2005

Inter-provincial mobility patterns are shown in Table 1. In general, inter-provincial migration decreased very slightly between 1995-2000 and 2001-2005, but some provinces have experienced considerable changes in net flow of migration. For example, the Atlantic region reversed migration trends from a net outflow in 1995-2000 to net inflows in 2001-2005, although the net gain is very small. By contrast, Ontario records net migration inflow in 1995-2000, but registers a net outflow during the period 2001-2005. Quebec, Manitoba and Saskatchewan lose workers through out-migration during the whole period, while Alberta and British Columbia are all time gainers. Overall, the combined migration in Ontario, Quebec, Alberta and British Columbia account for about 70% of total migration in Canada, proportional to these four provinces population size in Canada.
Table1
Inter-provincial mobility flows, 1995-2005
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Inflow

Outflow

Inflow

Outflow

NFL

3,783

7,974

4,048

4,155

(0.94)

(1.98)

(1.14)

(1.17)

PEI

1,648

1,431

1,121

1,011

(1.65)

(1.43)

(1.26)

(1.14)

NS

6,947

7,914

10,603

8,412

(1.01)

(1.15)

(1.73)

(1.37)

NB

6,306

7,742

6,852

6,533

(1.17)

(1.44)

(1.44)

(1.37)

QU

9,178

17,832

12,739

17,673

(0.17)

(0.33)

(0.28)

(0.38)

ON

33,391

28,100

32,018

32,484

(0.43)

(0.37)

(0.45)

(0.45)

MA

6,302

7,987

4,278

7,443

(0.85)

(1.09)

(0.61)

(1.07)

SK

7,527

9,615

7,242

9,892

(1.12)

(1.43)

(1.21)

(1.66)

AB

31,947

21,024

28,366

19,547

(1.70)

(1.12)

(1.49)

(1.02)

BC

24,819

22,228

21,531

21,647

(0.90)

(0.81)

(0.84)

(0.84)

Total

131,848

131,848

128,798

128,798

Year 1995-2000 average

Year 2001-2005 average


Figures in parenthesis are percentage.
Source: Authors’ calculation from SLID 1994-2005

Table 2 summarizes inter-industry mobility flows across industries between 1995 and 2005. Overall, information and recreation and accommodation and food industry have experienced the largest mobility rates, about 20%, but manufacturing and trade register the highest number of industry movers. Workers in Education and Health care industry are the least mobile. On average, they recorded less than 10% of mobility rate, likely because these two industries have higher regulation barriers. One should note that a continuously high net outflow may just reflect the nature of the employment structure and does not necessary imply that this industry is shrinking. For example, accommodation and food industry lose 7% of its employees every year, but according to Figure 1 in the appendix, actual employment in this industry is still growing fast. A possible explanation is that this industry is the first stop for many young people or students who are new entrant into the labour market, and where a large proportion of them may exit this industry for better jobs within a short period. 
Table 2
Inter-industry mobility flows, 1995-2005
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Inflow

Outflow

Inflow

Outflow

Agriculture 

51,578

61,761

30,391

38,824

(12.8)

(15.4)

(9.9)

(12.6)

Resources

47,091

49,825

38,321

30,691

(16.2)

(17.1)

(15.1)

(12.1)

Utilities 

8,548

8,402

13,324

9,369

(8.1)

(8.0)

(14.1)

(9.9)

Construction 

109,837

110,861

96,205

82,652

(14.6)

(14.7)

(12.9)

(11.1)

Manufacturing

209,032

183,318

140,532

176,208

(12.1)

(10.6)

(8.5)

(10.7)

Trade

288,501

317,034

245,071

275,566

(15.1)

(16.6)

(13.4)

(15.0)

Transportation 

80,013

66,426

69,809

54,313

(14.0)

(11.6)

(12.20

(9.5)

Finance, 

93,940

76,518

68,741

59,771

(12.8)

(10.4)

(10.2)

(8.9)

Professional Scientific 

124,647

101,363

105,304

89,931

(18.4)

(15.0)

(13.1)

(11.2)

Bussiness and Support

118,514

113,840

110,942

105,321

(28.5)

(27.3)

(23.2)

(22.1)

Educational services

95,039

84,232

89,880

66,639

(11.1)

(9.8)

(10.6)

(7.8)

Health care  

122,828

100,766

114,129

81,396

(10.2)

(8.4)

(8.8)

(6.3)

Information, culture and recreation 

115,548

118,648

106,091

117,353

(20.4)

(21.0)

(17.9)

(19.8)

Accommodation and food 

138,215

186,088

121,160

174,367

(17.0)

(22.9)

(15.6)

(22.5)

Other services 

101,668

116,272

82,644

80,247

(17.2)

(19.7)

(15.6)

(15.1)

Public administration 

97,462

107,107

73,923

63,820

(12.7)

(14.0)

(10.8)

(9.3)

Total

1,802,463

1,802,463

1,506,468

1,506,468

Year 1995-2000

Year 2001-2005


Figures in parenthesis are percentage.
Source: Authors’ calculation from SLID 1994-2005

Some industries faced a reversed labour mobility trend during these two periods, which may suggest that they have been through sectoral economic cycles. For example, on average between 1995 and 2000, the energy sector lost 1% per year of its employees through mobility, which coincides with falling raw material prices during that period. The sector regained 3% annually since 2000, following rising energy prices during the second period. Conversely, the manufacturing sector was a net gainer before 2000, but has been losing 2% of its workers every year on average between 2001 and 2006, which again coincides with the period of economic expansion followed by a restructuring of the manufacturing industry. 
2.3 Mobility patterns by gender

Female workers have slightly lower inter-industry mobility rates than male workers. However, for inter-provincial mobility, there is essentially no difference between males and females in mobility patterns. While the activities that workers change their industry of working are considered as individual behaviour, inter-provincial migration is more likely related with family mobility. After controlling for other factors, male workers have higher probability of changing industry.
Figure 2
Inter-industry and inter-provincial mobility rates by gender
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Source: Authors’ calculation from SLID 1994-2005
2.3 Mobility patterns by age

Inter-industry and inter-provincial mobility patterns by age groups shown in Figure 3 reveals again a negative relationship between mobility rates and age. This result has also been found in other studies (e.g. Robinson and Tomes 1982 and Osberg, Gordon and Lin 1994). In general, workers under age 25 are four times more inter-industry mobile than workers over 45 years of age (average 34.5% vs. 7.1%) and five times more inter-provincially mobile (average 1.47% vs. 0.025%). Younger workers usually have less family attachment and since they are at the beginning of career, they may want to improve their skill match. In addition, as age increase, moving cost for inter-provincial and inter-industry mobility also rise because older workers may lose social capital (social network, family ties, etc) and job tenure.
Figure 3
Inter-provincial and inter-industry mobility rates by age
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Source: Authors’ calculation from SLID 1994-2005

2.4 Mobility patterns by immigrant’s status


Figure 3 shows inter-industry mobility rates by immigrant’s status. Immigrants who have been in Canada for five years or less are defined as “recent immigrants”, while immigrants who have been in Canada for six years or more are defined as “established immigrants”. According to the data, recent and established immigrants follow strikingly different mobility patterns. Recent immigrants register the highest inter-industry mobility rate (15.7%), almost twice the rate of established immigrants (9%). 

However, this cross-tabulation result must be interpreted with care since it is not controlled for other factors who might explain this behavioral difference. Table 3a shows that 79% of recent immigrants aged 25-69 have a post-secondary degree, while at the same time nearly half of them work in low-skilled occupations (skill level C or D)
, which implies that about 40% of recent immigrants have a skill mismatch. In comparison, 69% of established immigrants and 68% of non-immigrants have a PSE degree but only 33% of established immigrants have a skill mismatch, suggesting that only about 20% of these two groups are over-qualified, twice as less than recent immigrants.

Figure 3
Inter industry mobility rate by immigrant’s status
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            Source: Authors’ calculation from SLID 1994-2005

Table 3a

Proportion of highly educated workers in low skill occupations

	
	PSE Degree
	Skill Mismatch*

	Recent immigrants
	79%
	48.9%

	Established immigrants
	69%
	33.2%

	Non-immigrants
	68%
	33.1%


* Individuals aged 25-69 who have PSE degree working in skill level C and d occupations. 
                                      Source: Authors’ calculation from SLID 1994-2005
After controlling for skill mismatch among recent and established immigrants (see Table 3b), we find that on average both recent immigrant and non-immigrant workers who are over-qualified record about 14% mobility rate, 30% higher than the mobility rates for established immigrants. On the other hand, when the education level matches the skill level, recent immigrants have the lowest inter-occupational mobility rate, 6.29% compared with 6.5% for established immigrants and 8.1% for non-immigrants. This finding strongly suggests that the diffecence in mobility rate among immigrants is more influenced by the skill mismatch than by the immigrant’s status.
Table 3b

Mobility rates by immigrant status when controlling for skill mismatch
	
	Skill Mismatch 
	Skill Match

	Recent immigrants
	14.8%
	6.3%

	Established immigrants
	10.4%
	6.55%

	Non-immigrants
	14.1%
	8.1%


                     Source: Authors’ calculation from SLID 1994-2005
2.5 Mobility rates and regulation barriers

According to Gunderson (1994), there are many barriers to labour mobility, including regulation and licensing in professions and trades, preferential hiring and procurement practices, language difference and public transfer payments such as Employment Insurance. Regulated professions and apprenticeable trades are the two main types of regulated occupational barriers in Canada.
 Provinces and industries may have different requirements for their regulated professionals. An individual who is licensed in one province or industry may have to re-apply for a license to work in another province or industry. Overall, the combined regulated professions and apprentice trades account for more than 20% of the Canadian workforce.

As seen in Table 4a, workers in regulated professions have significantly lower inter-industry mobility rates and slightly lower inter-provincial mobility rate than workers in non-regulated professions. There is, however, no difference between the mobility rate of workers in apprenticeable trades and workers in non-regulated professions at the aggregate level. This suggests that regulation barriers imposed by regulated professions may have a more negative effect on inter-industry mobility than inter-provincial mobility, while the effect of the apprenticeable trades on inter-industry mobility is more ambiguous.
Table 4a
Mobility rates by regulation status         [image: image9.wmf]Inter-provincial Mobility

Inter-industry Mobility 

1995-2000

2001-2005

1995-2000

2001-2005

Regulated professions

0.63%

0.59%

6.9%

4.9%

Apprenticeable trades

0.72%

0.67%

16.5%

13.5%

Non-regulated

0.67%

0.68%

14.7%

12.9%


            Source: Authors’ calculation from SLID 1994-2005
Table 4b

Distribution of regulates workers and inter-industry mobility patterns
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Sobkow (2001),  “Formal Occupational Barriers - May 2001” , Ottawa, Labour Market Policy Directorate, Human Resources and Skills Development Canada.
Source: Authors’ calculation from SLID 1994-2005 
  
Table 4b further examines the distribution of regulated professions and trades by industry and their corresponding inter-industry mobility rates. On average, 64% of regulated professions are in education services and health care industries, which record the lowest inter-industry mobility rate (9% and 7% respectively between 1995 and 2005). The mobility barriers imposed by regulations in these two industries look very striking. In comparison, no obvious relationship is found between the distribution of trades workers and inter-industry mobility rates. As is shown in the regression analysis of the next section, after controlling for other factors, regulation barriers significantly reduce the probability of inter-industry mobility for regulated professions, while the probability of inter-provincial migration is lower for apprentice trades. 

2.6 Economic returns to mobility


We now report estimates of average wage increases for inter-industry and inter-provincial movers vs. stayers to report on economic returns to mobility. As shown in Figure 4, both inter-industry and inter-provincial labour mobility have significant positive returns. On average, nominal hourly wage from the main job increase by 16% for inter-provincial movers, which is nearly double the wage increase for stayers. In the meantime, inter-industry movers gain 19% annual wage increase, on average, while stayers register an 8% increase in hourly wage, respectively.


For each individual, the reason for changing jobs from one industry to another can either be voluntary or involuntary. Are displaced workers able to replace their former earnings? To better understand the incentives and economic returns to mobility between these two types of movers, we further separate mobility between volunteer mobility and involunteer mobility. In the analysis, mobility is considered to be involunteer if the type of job separation prior to mobility is lay off or dismissal. Mobility is considered volunteer otherwise.  


Figure 5 compares economic returns to inter-industry mover and industry stayer
 between volunteer and involunteer job separations.
 Wage increases for volunteer inter-industry movers are almost twice that of involunteer inter-industry movers. Volunteer industry stayer also records considerably higher wage increase than involunteer intra-industry movers. Indeed, compared with volunteer movers, involunteer movers may be less prepared to a situation of unemployment and thus are more likely to accept a lower wage from a new job. Nevertheless, involunteer industry movers and stayers still gain sizeable wage increase in the second year, suggesting that those displaced workers who are able to be reemployed within a short period of time are likely able to recover their formal earnings.

Figure 4

Economic returns to inter-industry and inter-provincial mobility
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Source: Authors’ calculation from SLID 1994-2005 

Figure 5

Economic returns to volunteer and involunteer mobility
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3. Determinants of inter-industry and inter-provincial mobility
3.1 Empirical framework


According to neoclassical theory (Sjaastad 1962), individuals treat mobility as a rational cost-benefit analysis.  The empirical literature largely recognizes that a worker tends to change from industry o to industry d if the expected wage gain associated with the change exceeds the cost of changing. Similarly, an individual will change province of residence if the expected gain in wage/income is higher than the moving cost. Following Borjas (1990), the expected returns to mobility ER(m) can be expressed as:
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where Yo and Yd are expected wages of origin and destination, r the discount rate, t the time horizon and COM the cost of mobility. 

The first part of the equation on the right-hand side represents the benefits, while the second part represents the cost of mobility. The basic assumption is that an individual will change industry or/and move to another province if ER(m)>0. For each individual, while considering inter-provincial or inter-industry labour mobility choices,  he/she can choose among four options to maximize ER(m):  (1) stay in the same province and the same industry; (2) move to a different industry without changing province; (3) move to a different industry and a different province; (4) move to a different province without changing industry. Due to the constraints of small sample size for inter-provincial movers, we apply the method used by Osberg, Gordon and Lin (1994) to combine (3) and (4) as one single option: move to another province. We define the first dependent variable PMi which takes on the value of 1 if an individual’s province of residence differs in two adjacent years and 0 otherwise. Similarly, the second dependent variable IMi takes on the value of 1 if an individual’s industry of work differs in two adjacent years and 0 otherwise. 


The expected return to each option listed above for individuals depend positively on their wage differentials between origin and destination industry/province. We estimate a set of wage equations to predict the expected wage for inter-provincial movers, inter-industry movers and stayers, and then calculate expected wage differentials as explanatory variables in the bivariate probit model. Considering that inter-provincial mobility can either involve individual or family behaviours, it is more likely to be a family joint decision rather than just a personal decision, as the members of the same family usually move together. So, when the family calculates the expected return to mobility, Yo and Yd should be measured by the expected family after-tax income in origin and destination province. Fortunately, SLID collects data on the dynamics of income that a typical family or individual experiences over time and the longitudinal dimension allows us to extract each individual’s wage and family income on a year-over-year basis. Therefore, for inter-provincial movers, we also calculate the expected family after-tax income in origin and destination province as an alternative measure of the net financial benefits.  

Turning to mobility cost, the literature suggests that job tenure and union status are important labour characteristics associated with moving cost. The seniority of job tenure may be job/employer specific and may provide protection against layoff (Osberg 1991), and individuals are likely to lose seniority when they change job. For unionized workers, moving to another province or changing industry may mean the loss of job related benefits entitlements. Therefore, job tenure and union status are likely to reduce the probability to move. 

As mentioned earlier, a large number of Canadian workers work in regulated occupations and different provinces and industries may have different requirements for their regulated professionals. When individuals switch industries of employment or province of residence, their licences or qualifications may not be recognized in the new industry/province and hence their investment in obtaining those licences might be lost.  In this analysis we add a regulation dummy to capture this additional mobility cost for regulated workers.

Age and marital status may be other important factors related to mobility decisions. If we treat inter-industry and inter-provincial mobility as a form of investment, older workers face a relatively shorter time period to realize their returns because they are closer to retirement than younger workers.
 Further, compared with younger people, inter-provincial mobility cost may be higher for older workers because they may lose more social capital (social network, family ties etc). Accordingly, older workers are likely more reluctant to change industry or move to other provinces. Marital status is also included in the model since marriage implies that inter-provincial mobility is family migration and hence an increase in the cost of moving. Thus, marriage is also expected to have a negative impact on the decision to move.

In addition, inter-provincial and inter-industry mobility may be motivated by other financial factors and also influenced by personal interest. Therefore, we add a set of personal and job characteristics, as well as dummy variables, such as skill mismatch, Employment Insurance (EI) beneficiaries prior to the move. The model can be explicitly expressed as:
(2)    P Mi =  ( Wagei, Genderi, Unioni, Regulationi, Skillmismatchi, Agei,  Marriagei, EIi,  Mother Tonguei, Tenurei, Immigranti, Yeari),                                                      (a)

     IMi =  ( Wagei, Genderi, Unioni,Regulationi, Skillmismatchi, Agei,  Marriagei, EIi,  Mother Tonguei, Tenurei, Immigranti, Yeari),                                                                 (b)

Since inter-provincial mobility is likely a family decision and that inter-provincial tax difference may affect the decision to move, we specify another equation (a’) by using family after-tax income) as an alternative measure to replace Wage:
    P Mi =(After- tax incomei, Genderi, Unioni, Regulationi, Skillmismatchi, Agei, Marriagei, EIi,  Mother Tonguei, Tenurei, Immigranti, Yeari)                                (a’)                                                                                                                                                                  
3.2 Expected wages and family after- tax incomes

We first estimate each individual’s expected wage of all stayers, inter-provincial movers and inter-industry movers, based on their past wages and a set of personal characteristics. We also estimate expected family after-tax income for inter-provincial movers and stayers, and use the difference as an additional predictor of expected income. Since mobility is a self-selection process for each individual, wage estimates obtained from the sub-samples of inter-provincial, inter-industry movers and stayers may be biased due to selectivity problems (Heckman 1976). Therefore, to correct for the selectivity problem, we adopt the extended Heckman-Lee estimation method (Tunali 1986). We also restrict our sample to individuals who report valid hourly wages during at least two consecutive years.

3.3 Estimated bivariate probit model results


Table 7 summarizes the simultaneous estimation results of the inter-industry and inter-provincial mobility equations using the SLID from 1994 to 2005. In the estimation process, individuals under age 25 are excluded from the sample because a significant proportion are likely not in their permanent working situation. Specification 1 uses the expected wage differential variable for both inter-industry and inter-provincial movers as the explanatory variable and specification 2 uses family after-tax income. 

Table 5
Expected wages for inter-provincial, inter-industry movers and stayers,

Dependent Variable: Hourly Wage
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Industry movers

Provincial movers

Stayers

Wage(-1)

0.878

0.869

0.987

(0.020)***

(0.048)***

(0.003)***

Sex

1.446

0.925

0.684

(0.246)***

-0.748

(0.051)***

University

4.059

3.080

1.328

(0.383)***

(1.280)**

(0.085)***

Post Secondary

1.289

-0.010

0.212

(0.293)***

(0.919)

(0.057)***

Skilla0

1.201

2.596

1.540

(0.468)***

(1.409)*

(0.100)***

Skillb

0.198

1.990

0.799

-0.357

(1.338)

(0.091)***

Skillc

0.705

2.044

0.401

(0.299)**

(1.283)

(0.086)***

Recent imm.

-0.244

7.113

-0.601

(1.007)

(4.510)

(0.262)**

Established imm.

-0.212

0.168

0.151

(0.407)

(1.658)

(0.079)*


1. Standard error in parenthesis.

2. * Significant at 10 percent; ** significant at 5 percent; and *** significant at 1 percent.

As seen in the table, the most important variables have the expected sign and confirm most of the findings from the stylized facts discussed in the previous section. The T-test results of RHO for both specifications are all statistically significant, suggesting that inter-industry and inter-provincial labour mobility decisions are simultaneously determined.  


In specification (1), individual’s expected wage differentials are a positive and statistically significant determinant of inter-industry mobility, but not an important driving force for inter-provincial mobility. However, as we can see in specification (2), while the effect of individual inter-industry wage differentials is positive and statistically significant for inter-industry mobility, family after-tax income differentials also become a statistically significant factor for inter-provincial mobility. This finding confirms that inter-provincial mobility is more likely a family decision, and hence combining family income rather than individual’s gain in wages are a more approximate measure of the benefits of moving.

Table 6
 Expected incomes for inter-provincial and stayers, 
Dependent Variable: Family after tax income
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Inter-provincial movers

Stayers

Income(-1)

0.516

0.872

(0.052)***

(0.004)***

University

3724

4106

(4429)

(397)***

Post Secondary

1566

816

(3766)

(270)***

Skilla0

19343

3572

(5661)***

(397)***

Skillb

11807

2053

(5412)**

(421)***

Skillc

8753

813

(5253)*

(406)**

Rec. Immigrant

-18009

40

(18669)

(1251)

Old Immigrant

-11591

1818

(7171)

(381)***



The results also suggest that apprentice trades and regulation barriers may reduce the probability of inter-industry mobility and inter-industry mobility. Compared with non-regulated workers, regulation barriers significantly reduce the probability of inter-industry mobility for regulated professions, and also have a significant negative impact on inter-provincial migration for apprentice trades. These results may imply that regulation barriers are more likely to be an industry barriers for professions, and provincial barriers for apprentice trades.


Among other results, the probability of inter-provincial and inter-industry mobility both decrease by job duration and age, while male workers have a higher probability to move to other provinces. There is no significant evidence that inter-industry mobility is different between recent immigrants and non-immigrants in terms of inter-provincial mobility. Being Francophone, established immigrant, having union status and being married each reduce the probability of both inter-industry and inter-provincial mobility, while people attending university or receiving Employment Insurance benefits are more likely to change industry and province of residence. Finally, the effect of skill mismatch on the probability to change industry is not statistically significant at the standard 95% confidence level, although the value of its coefficient is relatively large, suggesting there is possible multicollinearity between this variable and another explanatory variable. The effect of skill mismatch is also not statistically significant on the inter-provincial mobility equation, except when we exclude the wage differential variable from the equation (not shown in the table).
We have also calculated the marginal effects for the statistically significant variables and present them in Table 8. The marginal effect of the wage differentials on the decision to change industry is relatively important. For example, a $1 increase in the hourly wage differential raises the probability of an individual to change industry by more than 1 percentage points. However, inter-provincial migration is relatively insensitive to financial incentives, as a $1000 increase in family after-tax income only contributes marginally to the probability to move to another province. In addition, a one-month increase in job duration does not increase individuals’ loyalty to their occupation by much. Its marginal effect records less than one-tenth of 1 per cent, which is consistent with findings from the literature. Also, after controlling for all other factors, the probability to change industry for a worker in a regulated profession is 2 percentage points lower than that of unregulated individuals, while the probability for an apprentice trade to change province remains very small, only three-tenth of 1 percent lower than that of other individuals.

Table 7
Bivariate probit model of probability of inter-provincial, inter-industry mobility during 1994-2005
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Inter-provincial

Inter-industry

Inter-provincial

Inter-industry

Wage Differential

0.001

0.135

__

0.158

(0.026)

(0.012)***

__

(0.013)***

Income Differential

__

__

0.004

__

(After Tax, Family)

__

__

(0.002)*

__

Sex

0.153

0.02

0.138

0.046

(0.061)**

(0.033)

(0.043)***

(0.021)**

Regulated

-0.004

-0.034

0.089

-0.357

(0.088)

(0.069)***

(0.071)

(0.046)***

Trade

-0.144

0.034

-0.209

-0.019

(0.073)***

(0.034)

(0.051)***

(0.022)

Skill Mismatch

__

0.042

__

0.036

__

(0.037)

__

(0.026)

Age35_44

-0.133

-0.108

-0.161

-0.062

(0.073)*

(0.039)***

(0.051)***

(0.025)**

Age45

-0.328

-0.078

-0.242

-0.029

(0.098)***

(0.039)*

(0.059)***

(0.027)

Recent imm.

-0.501

-0.376

-0.271

-0.277

(0.370)

(0.131)***

(0.263)

(0.099)***

Established imm.

-0.385

-0.090

-0.214

-0.060

(0.123)**

(0.051)*

(0.098)**

(0.037)

EI

0.018

0.348

-0.112

0.322

(0.076)

(0.049)***

(0.056)**

(0.023)***

Union

-0.343

-0.330

-0.252

-0.314

(0.076)***

(0.040)***

(0.052)***

(0.025)***

Marry

-0.111

-0.096

-0.145

-0.071

(0.083)

(0.041)**

(0.051)***

(0.026)***

Job DuRation

-0.001

-0.003

-0.001

-0.004

(0.000)***

(0.000)***

(0.000)***

(0.000)***

Attend University

0.220

0.239

0.257

0.306

(0.077)***

(0.075)***

(0.083)***

(0.049)***

French

-0.366

-0.039

-0.314

-0.058

(0.083)***

(0.038)***

(0.061)***

(0.026)**

RHO

(0.04)*

(0.035)***

Specification 1

Specification 2

0.075

0.082


1. Standard error in parenthesis.

2. * Significant at 10 percent; ** significant at 5 percent; and *** significant at 1 percent.
Table 8
Marginal effects of significant variables
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__

0.012

($1 change)

After Tax IncomeDif

0.00006

__

($1000 change)

Recent Immigrant

-0.003

-0.018

Established Immigrant

-0.0028

-0.004

EI

-0.002

0.027

Job Duration

-0.00027

-0.0004

(1 month change)

Regulated

__

-0.02

Trade

-0.0028

__

Age35_44

-0.003

-0.004

Age45

-0.004

-0.003

French

-0.004

-0.003
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Change in probobility of 

Inter-provincial Mobility

Change in probobility of 

Inter-industry Mobility 


4. Summary and conclusion

Inter-provincial and inter-industry mobility are two major labour market adjustment mechanisms by which the economy can adjust in response to sectoral and structural changes. In the literature, very few studies have investigated joint inter-provincial and inter-industry mobility decisions. There is also very little evidence on how institutional (formal) occupational barriers inhibit inter-provincial and inter-industry mobility.


In this paper, we present stylized facts that characterize inter-provincial and inter-industry mobility in Canada on a year over year basis between 1994 and 2005, and specify a bivariate probit model to examine simultaneously inter-provincial and inter-industry mobility. While inter-provincial mobility rates in Canada remain fairly low, inter-industry mobility rates are relatively much higher. There are also substantial variations across provinces and industry groups for both types of mobility. Overall, Alberta has the largest net inflow of inter-provincial migration. Manufacturing, Trade and Accommodation and Food sectors have the largest net outflows of workers moving to other industries, while the other sectors record net inflows. In general, older workers and established immigrants have lower inter-provincial and inter-industry mobility rates. Economic returns to both inter-provincial and inter-industry mobility are substantial. Among inter-industry movers, displaced workers (involunteer movers) are more likely to accept lower wages than volunteer movers. 

Regression analyses provide evidence that wage differential is a key driving determining factor of inter-industry mobility, while inter-provincial migration decisions are relatively insensitive to financial incentives. This suggests that providing financial benefits to workers through policies to move could generate sufficient incentives to change industry but not to change province. 

Regulation barriers significantly reduce both the probability of inter-industry mobility for regulated professions and the probability of inter-provincial migration for apprentice trades. Also, inter-industry mobility is sensitive to better skill/job match, while age, immigrant status, union membership, job tenure and marriage reduce the probability to move. 

Inter-inter-provincial and inter-industry mobility are complex issues in terms of cause, process and consequence. By using twelve years longitudinal data from SLID, this paper represents an attempt to simultaneously examine these two types of mobility in the past decade, which has been rarely done thus far. Although our econometric analysis results are largely consistent with economic theory and empirical findings in the literature, we acknowledge that inter-provincial mobility is a rare event, and much more remains to be done in searching for more sophisticated classification analysis.   
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Appendix: 
Figure1: Average annual change in employment by industry, 1994-2007
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Source: Authors’ calculation from the Labour Force Survey, 1994-2007

Table 1: Variables and definitions
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Definition

Depedent Variable PM

= 1 if change province

Depedent Variable IM

= 1 if change industry

Wage Differential

= expected wage of movers -expected wage of stayers

Income Differential

= expected family after tax income of movers - that of stayers

Sex

= 1 if Male

Union

= 1 if union member

University

= 1 if education >= university

Post Secondary

= 1 if university>education>high school

Skilla0

= 1 if skill level = "A0"

Skillb

= 1 if skill level = "B"

Skillc

= 1 if skill level = "C"

Skill mismatch

=1 if educatiobn is post secondary or univercity and skill level is C or D

Age35_44

= 1 if 45>age>=35

Age45

= 1 if age>=45

Recent Immigrant

= 1 if years of landing <=5

Established Immigrant

= 1 if years of landing >18:18

Marry

= 1 if married

Regulated 

= 1 if worker is a regulated profession

Trade

= 1 if worker is a trade

Job Duation

= months of employment in current job

Attend University

= 1 if currently attending university

French

= 1 if mother tongue is French

Other Tongue

= 1 if mother tongue is not English or French

Social Assistance

= 1 if receive Social Assistance benefit

EI

= 1 if receive employment insurance benefit


Table2: Bivariate probit model of probability of inter-provincial, inter-industry mobility during 1994-2005, --cont’d
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Inter-provincial

Inter-industry

Inter-provincial

Inter-industry

Y1995

0.117

0.501

-0.120

0.396

(0.251)

(0.132)***

(0.217)

(0.096)***

Y1996

0.281

1.020

-0.123

0.626

(0.444)

(0.303)***

(0.423)

(0.168)***

Y1997

0.447

0.611

-0.005

0.502

(0.212)**

(0.103)***

(0.179)

(0.076)***

Y1998

0.498

0.774

0.091

0.738

(0.269)*

(0.127)***

(0.201)

(0.091)***

Y1999

0.365

0.653

-0.119

0.579

(0.243)

(0.116)***

(0.199)

(0.085)***

Y2000

0.195

0.509

0.127

0.503

(0.222)

(0.122)***

(0.210)

(0.094)***

Y2001

0.216

0.405

-0.083

0.379

(0.188)

(0.101)***

(0.184)

(0.076)***

Y2002

-0.559

0.358

-0.406

0.217

(0.441)

(0.159)**

(0.349)

(0.123)*

Y2003

0.366

0.452

0.167

0.353

(0.249)

(0.136)***

(0.209)

(0.094)***

Y2004

0.190

0.095

-0.132

0.061

(0.198)

(0.096)

(0.179)

(0.073)

Constant

-2.359

-1.471

-1.651

-1.742

(0.191)***

(0.116)***

(0.244)***

(0.082)***

Specification 1

Specification 2


Table 3: Expected wages for inter-provincial, inter-industry movers and stayers,

Dependent Variable: Hourly Wage—Cont’d
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Industry movers

Inter-provincial movers

Stayers

Y1995

-2.000

-2.352

-0.730

(1.04)*

(2.762)

(0.223)***

Y1996

-1.119

-2.774

-0.878

(1.690)

(6.518)

(0.495)*

Y1997

-1.071

-1.802

-0.654

(0.977)

(1.880)

(0.181)***

Y1998

-0.666

-1.943

-0.197

(1.121)

(2.307)

(0.229)

Y1999

-0.433

-1.616

-0.074

(1.082)

(2.353)

(0.205)

Y2000

0.075

0.408

-0.004

(1.150)

(1.189)

(0.236)

Y2001

-0.650

-6.638

-0.091

(0.864)

(6.782)

(0.180)

Y2002

-0.613

-2.357

0.273

(1.269)

(2.269)

(0.305)

Y2003

-1.050

-0.343

-0.081

(1.002)

(1.889)

(0.223)

Y2004

-0.500

2.846

0.360

(0.783)

(3.105)

(0.177)*

Constant

-1.239

2.849

2.628

(3.215)

(3.105)

(0.208)***

Lamda1

3.733

1.792

-3.843

Lamda2

2.066

0.527 

N

6153

489 

49860 


� EMBED Equation.3  ���








�This is one of a series of empirical studies on inter-provincial, inter-industrial, and inter-occupational labour mobility in Canada. Views expressed herein are those of the authors and do not necessarily reflect those of HRSDC. We wish to thank Erwin Gomez and Bruno Rainville for valuable comments. We are solely responsible for any errors remaining.


� There are two main types of regulated occupations in Canada: about 50 different regulated professions and more than 100 apprentice trades. See National Occupational Classification (NOC) hand book for details.


� See section 2.4 for explanation.


� We use 16 industries classification in this analysis. 


� The sharp drop of the inter-provincial mobility rate in 1999 may be caused by the small sample size problem.


� The estimates of inter-provincial mobility are in line with the estimates from the Labour Market Activity Survey (LMAS), but systematically lower than the estimates from the Longitudinal Administrative Data (LAD). For example, see Finnie (1990, 2001 and 2004) and Osberg, Gordon and Lin (1994). 


� Because of the too small sample size, we cannot study inter-provincial mobility for immigrants.


� Based 2001 National Occupational Classification matrix, all individual workers in the sample are assigned a skills level according to their previous occupational code. At the four-digit level, there are 522 occupations and they can be reclassified within four vertical skills levels (From high to low, A0, B, C and D according to education and training normally required).





� Regulated professions usually require university or college education, practical experience and the completion of a licensure examination. Physicians, nurses, and lawyers are examples of workers in regulated professions. Apprenticeable trades usually require apprenticeship training by a licensed supervisor, specialized college education and the completion of a certification examination. Mechanics, plumbers, and welders are examples of workers in apprenticeable trades.


� We only provide inter-industry mobility results since the small number of observations on inter-provincial mobility can not provide detailed information at this level.


� Hourly wage increase for stayers is similar to finding in literature using the Labour Market Activity Survey (LMAS), for example, Lin (1996).


� This refers to industry stayers who change jobs within the same industry. 


� Involunteer inter-industry movers refer to displaced workers who lost their job involuntarily in the previous year but are reemployed in another industry during the current reference year. Similarly, involunteer industry stayers refer to those displaced workers who lost their job involuntarily in the previous year but are reemployed within the same industry in the current reference year. 


� Theoretically, the time horizon used in Bojas’ (1990) framework may also be explained as age/mobility relationship.


� We exclude those unreasonable wage data, for example, hourly wage less than five dollar an hour.





PAGE  
1

[image: image23.wmf]Industry

Regulated Professions

Trade Workers

Year 1995

-

2000

Agriculture 

0.07%

10.06%

15.50%
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1.17%

3.73%

17.06%

12.03%
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1.01%

1.19%
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9.91%
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1.11%

12.59%
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11.11%

Manufacturing

4.40%

14.26%

10.65%
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Trade

2.84%

17.15%

16.40%
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Transportation 

0.57%

5.12%
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1.52%

10.43%

8.83%

Professional Scientific 

11.28%

2.23%

14.98%

11.20%

Bussiness

and Support

0.50%
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1.14%

2.52%

20.92%

19.86%

Accommodation and food 

0.51%

9.03%

22.79%

22.48%

Other services 

1.39%

6.79%

19.61%

15.12%

Public administration 

5.25%

3.20%

14.02%

9.28%

Total

100%

100%

Distribution of

Inter

-

industry Mobility Rate

Year 2001

-

2005

Industry

Regulated Professions

Trade Workers

Year 1995

-

2000

Agriculture 

0.07%

10.06%

15.50%

12.73%

Resources

1.17%

3.73%

17.06%

12.03%

Utilities 

1.01%

1.19%

7.80%

9.91%

Construction 

1.11%

12.59%

14.62%

11.11%

Manufacturing

4.40%

14.26%

10.65%

10.69%

Trade

2.84%

17.15%

16.40%

15.02%

Transportation 

0.57%

5.12%

11.60%

9.49%

Finance, 

4.28%

1.52%

10.43%

8.83%

Professional Scientific 

11.28%

2.23%

14.98%

11.20%

Bussiness

and Support

0.50%

2.71%

27.26%

22.01%

Educational services

24.25%

1.67%

9.76%

7.82%

Health care  

39.51%

5.52%

8.42%

6.30%

Information, culture and recreation 

1.14%

2.52%

20.92%

19.86%

Accommodation and food 

0.51%

9.03%

22.79%

22.48%

Other services 

1.39%

6.79%

19.61%

15.12%

Public administration 

5.25%

3.20%

14.02%

9.28%

Total

100%

100%

Distribution of

Inter

-

industry Mobility Rate

Year 2001

-

2005
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