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ABSTRACT

The goal of this paper is to leverage Statistics Canada’s Registered Apprenticeship Information System (RAIS)–T1 Family File (T1FF) linkage to provide the first decomposition results on the gender earnings gap of new skilled tradesworkers. This newly available and extremely rich dataset overcomes many previous data limitations related to this key group of the labour market. The RAIS–T1FF master files are only accessible through the Canadian Research Data Centre Network (CRDCN); no public-use files are available due to the high confidentiality of the data. I applied for and was granted access to these master files through the CRDCN, completed my analysis, and had submitted results for vetting. Due to the sudden and indefinite closure of the CRDCN as a result of the coronavirus pandemic, my vetting request was not completed; therefore, no results are available for release and discussion at this time. Nonetheless, my paper contributes to the literature by presenting emerging stylized facts and novel insight into the RAIS–T1FF linkage. 








1 INTRODUCTION

Women have made significant gains in accrued human capital over the last few decades; less of the gender earnings gap is now explained by differences in education attainment and years of labour market experience, while more is explained by differences in industry and occupation (i.e., the distribution of men and women across high versus low-paid industries and occupations (“horizontal segregation”), and the distribution of men and women at high versus low-paid positions within the same industries and occupations (“vertical segregation”)) (Goldin, 2014; Blau and Khan, 2017; Fortin et al., 2017). There is no consensus as to how much of the explained earnings gap is attributed to industry and occupational differences; estimates range significantly within and across countries. However, there is consensus that decomposition results are highly sensitive to the level of occupation and industry aggregation used. That is, the more granular the industry and occupation grouping, the larger the explained gap, and by extension, the larger the portion of the explained gap attributed to industry and occupation differences (Fields and Wolff, 1995; Kidd and Shannon, 1996; Coelli, 2014).  
The gender earnings gap specific to apprentices and skilled tradesworkers, however, is less understood, with no decomposition results available. This is concerning given emerging stylized facts suggest a large earnings gap between male and female skilled tradesworkers, and that skilled trades occupations are extremely gender segmented. Further, despite apprentices making up 13% of all post-secondary education enrollments, and skilled tradesworkers making up one-fifth of employed Canadians, significant research gaps on this key group of the labour market remains (Frank and Jovic, 2017).[footnoteRef:1] Such is because of data limitations related to the identification of apprenticeship graduates; in fact, certification in an apprenticeship program was not distinguishable from certification in other forms of vocational training in any national dataset on labour market outcomes until 2006 (Boothby and Drewes, 2010; Gunderson and Krashinky, 2012).[footnoteRef:2]  Even with this new addition, however, limitations remained. To name a few, it was not possible to determine in which specific trade program an apprenticeship certified in,[footnoteRef:3] nor the time elapsed between income reported at time of survey and time of certification. [1: This compares to 28% of post-secondary education enrollments in community college and 59% in university. ]  [2: The Canadian Census added apprenticeship certification (distinguished from college or other non-university certification) as a category of education attainment for the first time in 2006.]  [3: Many popular datasets such as the Canadian Census collect information at the four-digit National Occupational Classification (NOC) level. This most detailed level of NOC grouping is not granular enough to identify for if the occupation is a skilled trade occupation. For example, NOC 1522 "Storekeepers and Partsperson" includes the skilled trade of Parts Technician. However, NOC 1522 also includes Ammunition Storekeepers and Medical Supply Clerks, which are not recognized skilled trades (Government of Canada, 2019). ] 

The goal of this paper is two-fold: I aim to address this gap in the literature by (1) providing first decomposition results on apprentices and skilled tradesworkers, and by (2) exploring if decomposition results for this population are sensitive to occupation aggregation levels, as suggested in the broader decomposition literature. I do this by leveraging a new and extremely rich dataset: Statistics Canada’s Registered Apprenticeship Information System (RAIS)–T1 Family File (T1FF). This longitudinal linkage of the RAIS–a population census of apprentices–to the T1FF, was completed by Statistics Canada in 2017, and its master files were made available to researchers through the Canadian Research Data Centre Network (CRDCN) in 2018.[footnoteRef:4] These student-to-tax record linkages form Canada’s first longitudinal database on the labour market outcomes of all apprentices, during and after their apprenticeship program. The RAIS–T1FF provides a wealth of novel labour market information. For example, it enables cohort analysis of apprenticeship certifiers for the first time. Further, data limitations previously noted are overcome. I therefore rely on master files from the RAIS–T1FF linkage to examine the gender earnings gap of apprenticeship graduates (formally known as “certifiers”) two years after certification, at two different levels of occupation groupings (broad versus detailed).  [4: Given the RAIS–T1FF includes highly confidential tax data, no public-use files are available.   ] 

Note I had submitted a project proposal and been granted access to the RAIS–T1FF master files through the CRDCN. I completed analysis and had submitted a vetting request for my results. However, prior to my vetting request being completed, the CRDCN closed indefinitely due to the coronavirus pandemic, and no results were released.[footnoteRef:5] My analysis could not be done using public-use files either, as none exist for the RAIS–T1FF.  To be able to complete my paper within a reasonable timeframe and graduate on time, I proceed without results. Nonetheless, my paper still provides other contributions; namely, emerging stylized facts on apprentices and skilled tradesworkers for whom labour market outcomes are still not well-understood, as well novel insight into the RAIS–T1FF linkage.  [5: General findings cannot be discussed either, as this would violate confidentiality requirements. ] 

My paper proceeds as follows: In section 2, I provide an overview of existing literature. In section 3 and 4, I discuss my data and methodology. Suggested robustness checks are presented in section 5, and section 6 concludes. 

2 LITERATURE REVIEW


In this section, I provide an overview of the gender earnings gap literature in Canada and other OECD countries, as well as for apprentices and skilled tradesworkers. I also look at some recent Canadian and international studies of OECD countries that provide decomposition results at various levels of industry and occupational aggregation. The studies selected demonstrate that decomposition results improve at more granular industry and occupation groupings, whereby the explained gap increases, with more explanatory power attributed to differences in industry and occupation. 

I. Overview

Over the past few decades, there has been a significant narrowing of the gender earnings gap in Canada, the U.S., and other OECD economies. For example, in Canada, Frenette and Coulombe (2007), using Canadian Census data, find a mean annual earnings gap of 25.9% in 1981 among full-time, year-round, salaried workers between 25 and 29 years of age; this narrowed to 17.9% by 2001. In a similar fashion, Pelletier et al. (2019) use data from the Labour Force Survey (LFS), a nationally representative household survey of working-aged individuals, and find that the mean hourly wage gap of 18.8% in 1998 decreased to 13.3% by 2018.
[bookmark: m_-1559229701972702932__ftnref1]In the U.S., O’Neill and O’Neill (2005) rely on the Current Population Survey (CPS), the U.S. equivalent of Canada’s LFS; their results also point to a declining gap over time. They find that the median annual earnings gap of about 40% observed in in the late 1970s declined to about 27% by 2003. Blau and Khan (2017) use the Panel Study of Income Dynamics (PSID), a longitudinal and nationally representative household survey on economic and social well-being, for their analysis. They find a mean log-hourly wage gap of 0.477 in 1980, which halved to 0.231 in 2010 for full-time, year-round, salaried working-age individuals.[footnoteRef:6] In the E.U, Eurostat (2020) reports a mean  hourly wage gap of 15.8% among salaried employees in 2010, which declined to 14.9% in 2018.[footnoteRef:7] For the U.K., this gap was 23.3% in 2010, down to 19.9% in 2018. While the decline Eurostat (2020) finds for European countries is much smaller than what is reported in the Canadian and American studies cited, this is likely due to the shorter reference period used in its’ study (i.e., an 8-year period of change).[footnoteRef:8]  [6: Blau and Khan (2017) supplement the PSID data with data from the CPS where required. ]  [7: Estimates include all salaried employees at any firm that employs more than 10 workers across the 27 EU countries. It excludes the U.K. which is no longer part of the EU as of 2020. ]  [8: Eurostat (2020) does not have earlier data to provide for a more comparable reference period.] 

Consistent across the literature are the trends in its decomposition results: the reduction of the gap is largely due to the leveling of education attainment and years of labour market experience across genders. Instead, more of the gap is now explained by differences across industry and occupation; that is, women are over-represented in low-paid industries and occupations such as in administrative and personal services, and under-represented in high-paid industries and occupations such as in construction, manufacturing, mining, quarrying, and oil and gas extraction (O’Neill and Polacheck, 1993; Blau and Khan, 2017; Pelletier et al., 2019). O’Neill and O’Neill (2005) reaffirm these trends, when they conclude that occupations where women typically work are on average, 63% female, while occupations where men typically work are, on average, 27% female.  
Note the earnings gap can come not only from gendered segregation across industries and occupations (“horizontal segregation”) but also from within industries and occupations (“vertical segregation”), where within the same industries and occupations, men tend to dominate higher-paid, managerial positions. There are therefore two mechanisms through which the earnings gap prevails (Goldin, 2014). Decomposition results that differentiate between horizontal versus vertical segregation effects are difficult to find. This may be because many datasets do not collect information on the ranking/level of individuals’ job position.[footnoteRef:9] [9: Years of labour market experience or job tenure can be used as a proxy; however, it remains an imperfect measure. For example, while recent graduates typically all begin in junior-level positions, several years after graduation, some will remain in junior-level positions, some in middle-level positions, and some in senior-level positions. ] 

While the literature on the earnings gap for apprentices and skilled tradeworkers are largely limited to descriptive statistics, with no decomposition results available, there are emerging stylized facts that can inform what decomposition results for this population are expected to look like. In particular, extreme gendered segregation within the skilled trades is noted and suggests that occupational differences will hold even more pronounced explanatory power.
For example, in Canada, the U.S., and other OECD economies, women remain significantly under-represented as apprentices and in skilled trade occupations. They are concentrated in low-paid, “traditionally female” trades where there are few opportunities for career advancement (Penn, 1988; Estéver-Abe, 2005; Frank and Jovic, 2017). Unlike the improving narrative on the overall earnings gap, little change has transpired for this population. Specific to Canada, annual data from the RAIS indicates that out of all new apprenticeship registrations in 1991, 6.8% were female; in 2018, this statistic was still just at 13.8%. In addition, 18.5% of all new female apprenticeship registrations in 2008 were for male-dominated trade programs related to Electricians, Automotive Servicers, Carpenters, Plumbers, Steamfitters/Pipefitters; this proportion increased to only 22.4% in 2018 (Statistics Canada, 2019). Other Canadian studies mirror this slow rate of progress: Boothby and Drewes (2010) use the Canadian Census to approximate that, in 2006, 80% of men were in high-paying construction, production and mechanical trades, while one-third of women were in low-paying personal services and culinary arts trades. Two decades later, Statistics Canada’s 2015 National Apprenticeship Survey (NAS), an ad-hoc, nationally representative survey of 28,469 apprentices, indicates that women make up only 13.6% of all apprentices, with 4 out of 5 female apprentices in the low-paying Hairstylist, Cook, and Baker trades (Frank and Jovic , 2017; Gupta et al., 2018). 
These findings are qualitatively similar to what is found in the British and American literature: Administrative data from the U.K. Department for Education shows that the sectoral distribution of female apprentices across the five sectors of Construction, Early Years (Childcare), Engineering, IT Services/Development and Telecoms Professionals, and Plumbing is almost unchanged from 2002 to 2012, with more than 90% of female apprentices concentrated in the Early Years (Childcare) sector in both years (Fuller and Unwin, 2013). The U.S. also reports little increase of female participation in male-dominated trades such as Automotive Services, Carpenters, Electricians, Plumbers, Machinists, and Sheet Metal Workers since the 1970s (Penn, 1988). 
The facts highlighted above likely explain the poorer labour market outcomes of female skilled tradesworkers that Frank and Frenette (2019) and Lebel (2019) confirm in the Canadian literature. Frank and Frenette (2019), using the 2015 NAS, find a mean hourly wage gap of 17.28% in male-dominated apprenticeship programs, 9.81% in mixed programs, and 10.40% in female-dominated ones. In other words, on average, female apprentices are earning less than male counterparts, even within the same apprenticeship programs. They also find that, overall, female apprentices are less likely to be employed, less likely to be unionized, and more likely to be working fewer hours. In addition, less than one-quarter of female apprentices are in high-paid male-dominated trades such as those in Welding or other Machining and Metal Forming. 
Lebel (2019) conducts a preliminary cohort study of apprenticeship certifiers between 2008 to 2011 from Canada’s fourteen largest apprenticeship trade programs. He uses the RAIS–T1FF and finds that, at the time of apprenticeship certification, the median annual income of male certifiers was $57,118 compared to $38,900 for their female counterparts. Four years after certification, this was $72,014 for males compared to $42,296 for females.  He also notes some of the highest-paid trades to be the male-dominated trades of Heavy-Duty Equipment Technician, Steamfitter/Pipefitter, and Industrial Mechanic (Millwright), and some of the lowest-paid trades to be the female-dominated trades of Hairstylist, Cook, and the mixed-programs trades of Carpenter, Automotive Service Technician, and Welder. Ultimately, the stark underrepresentation of women in high-paying occupations, and overrepresentation of them in low-paying ones, are assumed to be a major contributing factor to the persisting gender gap of apprentices and skilled tradesworkers in Canada.  

II. Canadian Studies 

Much of the Canadian literature is consistent with the finding that as more disaggregated industry and occupation groupings are used, the explained gap increases, with a larger proportion of the explained gap attributed to industry and occupation differences. Interestingly, despite very different datasets and sets of controls being used–each with their own strengths and weaknesses, this same trend holds true. Take Kidd and Shannon (1996), whom explore how different levels of occupation aggregation affect decomposition results of the mean hourly-wage gap across genders. They use data from the 1989 Canadian Labour Market Activity Survey (LMAS) which is designed to measure the frequency of job changes in the labour market; the LMAS is thus able to provide information on labour market experience.[footnoteRef:10] Another strength of this survey is that it provides hourly wage information, which the authors rely on for their study. A drawback, however, is its small sample size.[footnoteRef:11] Kidd and Shannon (1996) include education attainment, labour market experience, marital status, presence of children, regional location, Canadian-born or not, Anglophone or not, union status, and occupation (up to 36 groupings) as explanatory variables in their regressions. They find a mean log-hourly wage gap of 0.295 across full-time employed workers. At the broadest occupation grouping (nine groupings), 12.1% of the wage gap is explained; at the most granular grouping (36 groupings), 27.3% is explained.    [10: The LMAS excludes self-employed workers, full-time students, those in the armed forces full-time, and those living in the Territories, institutions, or on-reserve. Note this survey was discontinued after its 1990 cycle and is superseded by the SLID.]  [11: The 1989 cycle has a sample of 14,863 men and 10,561 women.] 

Drolet (2001) uses data from the 1997 SLID, a longitudinal survey that provides information on changes in the economic well-being of individuals and families. The SLID is a rich dataset, providing information on a broad range of sociodemographic characteristics, including labour market experience and hourly wage data, which the author relies on. Drolet (2001) restricts her attention to working-age, full-time, full-year employed individuals. Note small sample sizes in the SLID (14,839 men and 13,902 women in the 1997 cycle) may result in less precise estimates.[footnoteRef:12] Education level, field of study, full-time work experience, job tenure, marital status, age of youngest family member, region and its size, job characteristics (e.g., firm size, union status, types of duties), industry of employment (eight groupings) and occupation (eight groupings) are used as controls. She finds a mean log-hourly wage gap of 0.221 (i.e., women earn about 89% relative to men), with 51% of the gap explained. Differences in industry of employment were the largest contributing factor (11.2% of explained portion), followed by differences in full-time, full-year work experience (10.1%), and differences in occupation (8.6%).  [12: The SLID excludes self-employed workers, full-time students, those in the armed forces full-time, and those living in the Territories, institutions, or on-reserve.] 

Christie and Shannon (2001) rely on public-use files from the 1991 Canadian Census and restrict their sample to working-age, full-time employed workers. Due to the large sample size of the Census, the authors have 108,323 male observations and 69,945 female observations to provide reliable estimations. Yet, there are some weaknesses to consider: hourly wage is not collected in the Census, nor is labour market experience. Christie and Shannon (2001) therefore examine mean annual earnings and use age as a proxy for labour market experience. Explanatory variables include education level, field of study, hours of work, marital and family status, region, other personal characteristics (e.g., citizenship status, language spoken), age, industry of employment (fourteen groupings) and occupation (fifteen groupings). They find a mean log-annual earnings gap of 0.387, with 32% of the gap explained. Differences in industry of employment was the largest contributor to the explained portion of the gap (42.2%), followed by differences in field of study (20.0%), hours of work (15.2%), and occupation (11.2%). 
Pelletier et al. (2019) use annual data from the 2018 LFS. Their sample focuses on working-aged, salaried men and women, where hourly wage reported at time of the survey is examined.[footnoteRef:13] Controls in their regressions include education attainment, job tenure, part-time status, martial and family status, province, other job characteristics (e.g., firm size, union status, public sector), industry (20 groupings) and occupation (40 groupings). They find a mean log-hourly wage gap of 13.3%. 36.6% of this gap is explained, with industry and occupational differences accounting for 44.8% of the explained gap.  [13: As the LFS is monthly data, Pelletier et. al (2019) combine twelve months of data for their annual estimates.] 

Last, contrary to the papers above, Boudarbat and Connolly (2013) and Ross and Wannell (2004) provide decomposition results that are not nationally representative but limited to college and university graduates shortly after graduation.[footnoteRef:14] My proposed study mirrors many aspects of these authors’ exercise, but in the context of new apprenticeship certifiers. Boudarbat and Connolly (2013) follow the 1986, 1990, 1995, 2000, and 2005 cohort of graduates from the National Graduates Survey (NGS), which collects information on the outcomes of college and university graduates, two and five years after certification.[footnoteRef:15] A key strength of the NGS is that it collects information on field of study, which is not widely available in other datasets. As well, it collects labour market information soon after graduation; that way, one can see if the wage gap starts as soon as women enter the workforce, or whether it develops over time. This also means that one does not have to deal with common measurement error problems associated with years of labour market experience. Note, however, that the NGS only collects data on annual earnings. Boudarbat and Connolly (2013) are interested in examining the hourly wage and therefore have to compute it by dividing annual earnings by usual weekly hours of work. Detailed decomposition results are provided for the 2005 cohort only (sample of 9,380 men and 11,941 women), for their outcomes two years after graduation. For their regressions, the authors provide a typical set of controls, with the additions of field of study, and occupation (ten groupings) and industry of employment (12 groupings). For the 2005 cohort, they find a mean log-hourly wage gap of 0.059 (i.e., women earn about 94% relative to men), with less than 1% of the gap explained. Differences in occupation was the largest contributor to the explained gap (37.7%), followed differences in by field of study (31.8%), and industry (10.2%).  [14: Boudarbat and Connolly (2013) follow college and university graduates while Ross and Wannell (2004) only follow Bachelor’s degree graduates.]  [15: Apprenticeship certifiers cannot be identified in the NGS.] 

	Ross and Wannell (2004) use the NGS to examine the change in the decomposition results of the earnings gap of Bachelor’s degree graduates, two and five years after graduation.[footnoteRef:16] While they do not include industry and occupational controls in their regressions, their study is still worth exploring as it is one of the few that looks at how decomposition results of the same cohort change over time. Log-annual earnings of regular, salaried workers from the cohort years of 1982, 1986, and 1990 are examined respectively, and education characteristics, work experience and job characteristics including hours of work, marital status/child-effects, and province/language-effects are used as explanatory variables. They find that, consistent across all three cohorts, the earnings gap widens over time (i.e., females are earning relatively less and less over time compared to males in their same cohort). Decomposition results indicate that this is being driven by increasing differences in hours of work (i.e., the explanatory power of differences in hours of work improves from two to five years after certification). Their intuition is there are increasing family and caregiving responsibilities accrued to middle-aged women relative to men, thus hindering their labour market participation.  [16: Ross and Wannell (2004) exclude those older than age 35, those with more than five years of full-time work experience by time of graduation, as well as those that had obtained a second degree by the time of the follow-up interview.] 


III. International Studies 

International estimates of how much of the gap can be explained is just as varied as for Canada; nevertheless, the same trend of more granular occupation and industry groupings improving decomposition results holds true. For example, in the U.S., O’Neill and O’Neill (2005) find, when decomposing the mean log-hourly wage gap, adding occupational controls improves the explained gap from 78.7% to 86.3%. Similarly, in the U.K., Redmond and McGuinness (2019) find that the explained mean log-hourly wage gap improves from 7.2% to 12.0% when including occupational controls. For the former estimate, O’Neill and O’Neill (2005) examine the 1979 cohort from the National Longitudinal Survey of Youth (NLSY)–a study that followed these several thousand youth–and examined their log-hourly wages in year 2000 when the cohort was between 35 to 43 years of age. A key limitation of this study is its narrow sample. Of note, however, are the rare sets of controls found in the NSLY such as labour market withdrawals related to family responsibilities, race, a range of occupational characteristics (including the proportion of females in the occupation), and AFQT scores which can control for problems of endogeneity (i.e., ability is better captured).[footnoteRef:17] Explanatory variables related to education attainment, labour market experience, race, age, non-profit/government-sector employment, AFQT scores, and occupation characteristics are included in their regressions.[footnoteRef:18] The authors find that lifetime work experience and the proportion of females in the occupation were the most important factors of the explained gap.  [17: AFQT scores assess schooling and cognitive skills. AFQT tests were administered to the NLSY 1979 cohort in 1980.   ]  [18: Labour market experience controls include labour market withdrawal due to family responsibilities. Occupational characteristics controls include if specific-vocational preparation or computer-usage is required, the amount of unemployment risk, and the proportion of females in that occupation.  ] 

For the latter estimate, Redmond and McGuinness (2019) use the 2014 European Skills and Job Survey (ESJS) which provides insight into skills and tasks in-demand. Their sample covers almost 30,000 full-time working-aged individuals across the 27 E.U. countries and the U.K. Redmond and McGuinness (2019) also include a rich but different set of controls including family obligations, an array of job preferences, and previous employment status which is not typically available in labour-related datasets. Education, family obligations, job characteristics such as tenure, private/public-sector employment, firm size, previous employment status, job preferences, and occupation are controlled for.[footnoteRef:19] They conclude that education attainment and job preferences were the most important factors of the explained gap.  [19: Job preferences controls include job security, career progression, reputation, benefits and pay, proximity to home, likes the work, and work-life balance.] 

Next, I discuss the following U.K. studies: Gannon et al. (2007) find 6.8% of the explained portion of the mean log-hourly wage gap is due to sectoral and occupation differences (41 sectoral groupings; 20 occupation groupings). This is in contrast to Fortin et al. (2017) whom find 11.0% is attributed to these differences (11 industry groupings; 33 occupation groupings). The first estimate is based on the 1995 European Structure of Earnings Survey (SES) for the reference period of 1990. This mandatory survey, held every five-years, is a linked employer-employee dataset targeting businesses with more than ten workers across six E.U. countries. Its purpose is to provide harmonized earnings data. Gannon et. al (2007) use a traditional set of controls of education attainment, hours of work, work experience, job tenure, seniority, region, job characteristics (e.g., firm size, union status), and also provide detailed sector (41 groups), and occupation (20 groups) groupings. The second estimate is based on the British LFS for the reference year of 1997. Like its Canadian equivalent, this sample survey collects household data from more than 100,000 individuals. Fortin et. al (2017) include education, part-time status, job tenure, marital status, presence of children, region, other demographic characteristics, industry (11 groupings), and occupation (33 groupings) in their controls. 
Last, Coelli (2014) provides a complementary study to Kidd and Shannon (1996), by exploring how four different levels of occupational groupings can affect decomposition results. He uses data from the Household, Income, and Labour Dynamics in Australia (HILDA) survey for years 2001-09. This survey is a nationally representative, longitudinal survey of Australian households for individuals aged 15 years and above. As the HILDA only provides data on weekly earnings and Coelli (2014) is interested in hourly wage, he divides usual weekly earnings by usual hours worked reported in the survey. He restricts his attention to working-age individuals (5,161 males and 5,239 females).[footnoteRef:20] In his regressions, education attainment, work experience, job tenure, part-time status, marital status, presence of children, region, personal characteristics (e.g., immigrant, Anglophone), job characteristics (e.g., private, union status), firm size, industry (18 groupings),  occupation (up to 326 groupings), and the proportion female in the occupation are used as controls. He finds a mean log-hourly wage gap of 0.1184. At 44 groupings, 15.6% of the explained portion of the mean log-hourly earnings gap is explained by occupation differences; at 326 groupings, this improves to 35.8%.  [20: The HILDA excludes self-employed workers.] 

	Conclusively, the overall gender earnings gap in Canada and other OECD countries is improving, with industry and occupational differences playing an increasing important role in the gap that remains. How much of the explained gap is attributed to industry and occupational differences varies significantly across the literature; however, what is consistent is that decomposition results tend to improve at more granular industry and occupational groupings. Thus, detailed groupings should be employed to provide precise decomposition results. Specific to apprentices and skilled tradeworkers, little progress on their earnings gap has transpired, with no decomposition results available to indicate for what reasons the gap has persisted. Preliminary findings point to extreme gendered segmentation within the skilled trades and suggests that occupational differences play a strong explanatory role. The goal of this paper is to be the first to provide decomposition results for this population using the new RAIS–T1FF linkage. This linkage provides some of the most accurate proxies for factors such as education attainment, labour market experience, and detailed occupational categories, overcoming some of the data limitations noted in the literature above. 

3 DATA

Given no results are available at this time, my data section takes on a different structure than what is typically provided. For one, I provide detailed steps on how to link the RAIS–T1FF; as well, I provide a more thorough discussion on my choices related to sample restrictions and occupation groupings. (Summary statistics are also not included). 
	My study employs master files from the RAIS for years 2011-15, linked to the T1FF for years 2013-17 (latest available). The RAIS–T1FF is part of Statistics Canada’s new Education and Labour Market Longitudinal Platform (ELMLP), a student-to-tax record linkage that forms Canada’s first longitudinal database on student pathways and labour market outcomes. Broadly, the ELMLP links annual student records, retrieved from the RAIS–a population census of those in the apprenticeship system, and the Post-Secondary Information System (PSIS)–a population census of those in the college/university system, to annual tax data from the T1FF at the individual-record level (CRDCN, n.d.).[footnoteRef:21] The ELMLP provides a wealth of sociodemographic and income data of all students in Canada, during and after their education program.[footnoteRef:22] Given my study focuses on those in the skilled trades and apprenticeship, only one of the ELMLP’s two linkages, the RAIS–T1FF, is used.  [21: While the PSIS includes those in the college system, it excludes those in the apprenticeship system. ]  [22: The 2009 cohort is the earliest in the PSIS–T1FF linkage. The 2008 cohort is the earliest in the RAIS–T1FF linkage. ] 


I. RAIS

The RAIS is an annual population census of apprentices and trade qualifiers in Red Seal and non-Red Seal trade programs. Its purpose is to provide a national overview of the apprenticeship system for labour supply analysis. An apprentice is defined as an individual in a registered training agreement with a sponsor-employer to take in-class and on-the-job training in an apprenticeship trade program that is legislatively recognized by that jurisdiction.[footnoteRef:23] A trade qualifier is defined as a tradesworker who, at the discretion of that jurisdiction, is deemed experienced enough to challenge a certification exam in a trade program, without having to first complete an apprenticeship.[footnoteRef:24]  [23: The training agreement must be registered with the apprenticeship authority of that jurisdiction. ]  [24: The typical route to apprenticeship certification is completing all components of the in-class and technical training in that apprenticeship program, including the final certification exam. In an annual RAIS cycle, about one-quarter of certifications are granted to trade-qualifiers (Statistics Canada, 2019). ] 

A trade program can either be Red Seal or non-Red Seal. A Red Seal trade program is one that is designated by federal-jurisdictional apprenticeship authorities to be included in The Interprovincial Standards Red Seal Program. This refers to a federal-jurisdictional partnership to develop national apprenticeship program standards (e.g., for in-class technical training, on-the-job hours, and certification exams) for these designated Red Seal trades. Trades are eligible for inclusion in the Red Seal program based on the following criteria: (1) the trade is legislatively recognized in at least five jurisdictions, (2) there is industry demand and support for the trade being designated as Red Seal, (3) the trade has a common scope of practice across jurisdictions, and (4) there are a sufficient number of apprentices registered in that trade. To date, 55 out of more than 300 trade programs across Canada are included in the Red Seal program, including the most popular programs of Construction Electrician, Automotive Service Technician, and Plumber (see Table 1 for full list of Red Seal trades) (Canadian Council of Directors of Apprenticeship, 2016).[footnoteRef:25] More than three-quarters of all apprentices are in registered in a Red Seal trade program (Statistics Canada, 2019). This is intuitive as trades that are excluded from the Red Seal Program are typically those that are not common across jurisdictions.[footnoteRef:26]   [25: Apprenticeship trade programs refer to any apprenticeship trade program that is legislatively recognized in at least one jurisdiction. The Red Seal trade of Electric Motor System Technician is not included as it is currently being de-designated as a Red Seal trade (Canadian Council of Directors of Apprenticeship, 2016).  ]  [26: For example, Early Childhood Educator is only recognized as a trade in Ontario, and Food and Beverage Server is only recognized as a trade in Quebec. Thus, both are not eligible for Red Seal designation.] 

The RAIS collects data from an administrative database on apprentices maintained by the apprenticeship authorities of each jurisdiction.[footnoteRef:27] This is done through an email sent out by Statistics Canada to jurisdictions between February and March, requesting data for the previous calendar year. There is therefore a lag of one year between when the data is requested from the jurisdictions, and when the data is compiled and publicly released by Statistics Canada.[footnoteRef:28] Data is requested at the individual-record level, with each record containing several data elements. Imperative to this study are data elements for gender, trade program–including if the program is Red Seal or not, and program status at the end of the year (e.g., continuing their apprenticeship into the next calendar year, certified during the year, or withdrew during the year).  Those who continue their apprenticeship into the next year re-appear in the next cycle of the RAIS, with the same assigned individual-record level identifier. Those that certified or withdrew during the year would not appear in the next cycle of the RAIS. Note it is possible for an individual have more than one observation in an annual RAIS cycle; this could be the case if an individual was registered in more than one apprenticeship programs at different points during the year.  [27: Each jurisdiction maintains their own administrative database on apprentices for their own purposes.]  [28: The 2018 RAIS data was released in December 2019.] 

For reference, the latest 2018 RAIS cycle had just under 400,000 observations, about three-quarters of which were in a Red Seal trade program. There were just over 50,000 certificates granted throughout the year, with apprentices making up approximately three-quarters of these certifications (trade qualifiers make up the remaining one-quarter) (Statistics Canada, 2019). Women accounted for about 14% of certificates granted to apprentices (Statistics Canada, 2020). 

II. T1FF

Statistics Canada’s T1FF refers to annual tax return data. Any individual who has income to report has to file a tax return with Canada Revenue Agency between February and April, for their income in the previous calendar year. The T1FF then derives income and other sociodemographic data at the individual-record level from these tax returns. The T1FF is one of the most common sources used by researchers for income analysis given its universal coverage. Imperative to this study are the data elements of employment income at the individual-record level, for every tax year.[footnoteRef:29] Other elements such as self-employment status, taxation province, presence of union dues, and family type also provide useful controls. [29: Employment income includes all-paid employment income (e.g., wages, salaries, commissions) before deductions. It excludes self-employment income, and other income such as that from pension, benefits, interest, or investments. ] 


III. RAIS–T1FF 

Although the RAIS and T1FF are two separate datasets, there is an individual-record level identifier in both that makes it possible to merge the them. This means that, one can identify and follow an individual who, for example, started a Carpenter Red Seal apprenticeship program in 2013, continued their program in 2014, certified in 2015 (provided by the RAIS), and observe their employment income for the years before, during, and after their apprenticeship program (provided by the T1FF). 
My focus is on the earning outcomes of apprenticeship certifiers two-years after certification. I therefore match each apprenticeship certifier’s record in the RAIS to their record found in the T1FF two-years later. It is important to recognize that all the data elements of interest in the RAIS (e.g., trade program, Red Seal or non-Red Seal trade program) will be reflective of year of certification, while all the data elements of interest in the T1FF (e.g., earnings, province) will be for 2-years after certification. 
A few key limitations of the RAIS–T1FF are noted. First, only annual employment earnings are provided and there is no information collected on hours of work so that hourly wage can be computed. Hourly wage is a more desirable measure as it captures the real remuneration of work (i.e., annual earnings as a measure of remuneration may be obscured if individuals work more or less during the year). As found by Frank and Frenette (2019) in the literature review above, this is an issue as female apprentices tend to work fewer hours than men.[footnoteRef:30] Therefore, decomposing annual earnings rather than hourly wage will somewhat overestimate the unexplained portion of the wage gap.  [30: Frank and Frenette (2019) do not specify if this trend differs by marital status. However, if it the case that it is married female apprentices that are driving this trend (i.e., there is no difference in average hours worked between single female and male apprentices), a possible solution would be to only include single-status apprentices in the analysis, whereby annual earnings would become an accurate measure of remuneration. ] 

Second, my study is interested in occupation as an explanatory factor; however, neither the RAIS nor T1FF has an identifier for if the individual is now working in their trade program. Instead, I infer occupation based off of the trade program reported in the RAIS. Given that apprenticeship pathways are more limited (i.e., an apprenticeship certifier of a Construction Electrician program can only practice as a Construction Electrician, and not a Carpenter), it is reasonable to assume that certifiers of apprenticeship programs and more likely than not, employed in their respective trade programs. 
Last, the RAIS-T1FF cannot identify for the vertical distribution of male versus females within the same trade occupations.[footnoteRef:31] Given that I am focusing on apprentices two-years after certification, I infer that these individuals will probably be in similar ranking/level of their job positions; as such, my decomposition results likely capture horizontal segregation effects.[footnoteRef:32]  [31: This is a common limitation found in the literature.  ]  [32: This assumption may no longer hold if analysis is extended to several years after certification, as more volatility is introduced in the ranking/level of individuals’ job positions.   ] 


IV. Sample Restrictions


I first restrict my sample to apprenticeship certifiers in Red Seal trade programs, who certified between the years of 2011 to 2015.[footnoteRef:33] I limit my analysis to Red Seal trade programs because Red Seal trades are recognized as skilled trades in most jurisdictions.[footnoteRef:34] Next, I exclude trade qualifiers as they are tradesworkers who are deemed experience enough to not have to complete an apprenticeship program prior to challenging the certification exam; they therefore tend to have more years of labour market experience and are not necessarily comparable. After these restrictions, any individual record that appears twice (i.e., certified in more than one apprenticeship program between the years of 2011 and 2015) would have their observations dropped from the sample as I cannot infer in which occupational trade they are now practicing.   [33: I use five years of cohort data for a robust sample size. ]  [34: As aforementioned, many non-Red Seal trades are not recognized as a skilled trade across a majority of jurisdictions. ] 

This sample of Red Seal apprenticeship certifiers is then further restricted to exclude those living in the Territories, overseas, or in multiple jurisdictions.[footnoteRef:35] For my age restriction, I focus on those who were under 35 years of age at time of certification. This is because I am interested in the earning trajectories of new skilled tradesworkers, with comparable years of labour market experience.[footnoteRef:36] I select 35 as the upper-bound age restriction as the majority of apprentices register in their mid-20s.[footnoteRef:37] Given the duration of apprenticeship programs typically range between two to five years, this suggests the majority of apprentices certify in their early 30s (Lebel, 2019). Related to income, I exclude observations that reported outlier earnings (i.e., less than $10,000 or over $200,000). I also exclude self-employed workers. Finally, I drop observations with missing data elements of interest.[footnoteRef:38] For example, those with no individual-record level identifier in either the RAIS or the T1FF had to be dropped as this means their records could not be linked.  [35: Non-residents are also excluded. ]  [36: The intuition is that those who are older are more likely to be reskilling, upskilling, or pursuing an apprenticeship program for leisure. ]  [37: I entertain changing the age restriction in my robustness checks.]  [38: For example, I drop observations with missing information for apprentice or trade qualifier status, apprenticeship trade program, age, earnings, or union status. ] 

My table of summary statistics for this final sample would have been broken down by sex, for the following data elements: province, occupation (one broad grouping; one detailed grouping), family status, and union status.

V. Occupation Groupings 

In the interest of how different occupation grouping levels affect decomposition results, I create new occupation groupings: one broad, and one detailed. Given the significant underrepresentation of women in the RAIS, majority of which are in the Hairstylist, Cook, and Baker trades (Frank and Jovic, 2017; Gupta et. al, 2018), I do not use the 55 Red Seal trade groupings as my detailed occupation grouping; the sample size of female certifiers will be very small in many trade programs and will not provide precise estimates. Instead, for my detailed occupation grouping, I match each Red Seal trade to their four-digit NOC code, and regroup them at the four-digit NOC level.[footnoteRef:39] There are several Red Seal trades that fall under the same NOC code; thus, I am left with 43 categories for my detailed occupation grouping.[footnoteRef:40] I repeat this exercise at the two-digit NOC level for my broad occupation grouping, and have a final of eight categories (see Table 1).  [39: I use the 2016 NOC version.]  [40: If, at the four-digit NOC level, certain groupings still have a small sample size of female certifiers (i.e., lower-bound of 30) I would have further aggregated these certain groupings at the three-digit NOC level. ] 


4 METHODOLOGY

I employ the Oaxaca-Blinder decomposition, a decomposition method used to explain differences in outcomes between two mutually exclusive groups. It consists of two steps: First, means and coefficients are estimated separately for the two groups using OLS regression. For my main specification, my OLS regression takes the following form:
          (1)                              
where  is the log-annual employment earnings for individual  in year  belonging to group , where  if the individual is male or female, respectively.  represents seven apprenticeship trade program indicator variables,[footnoteRef:41] and p represents nine province dummies, where Ontario is the baseline reference category.[footnoteRef:42]  is a binary variable for those who have a child under 17,[footnoteRef:43] and  is a dummy variable for those who hold a job covered by a union (inferred by if an individual reported paying union dues in the T1FF).[footnoteRef:44] For my second specification, I repeat this exercise where I expand the apprenticeship trade program variable to 42 indicators.[footnoteRef:45] (While I did run the two regressions, my vetting request for results was not completed before the CRDCN closure; thus, I cannot discuss any findings).  [41: The seven indicators are (1) Maintenance, Equipment, Operation Trades, (2) Heavy Equipment Operators, (3) Specialized Services, (4) Supply Chain, (5) Occupations in Sciences, (6) Occupations in Natural Resources, and (7) Trade Helpers. Industrial, Electrical, Construction Trades are the reference group.]  [42: I use the province listed on the individual’s tax return (i.e., not necessarily province of work). If sample sizes are very small for Nova Scotia, New Brunswick, Prince Edward Island, and Newfoundland and Labrador, a possible solution would be to combine them into a regional category (“Atlantic Region”). ]  [43: I do not include marital status as a regressor as marital status is typically used to control for differences between married women that have children versus single women that do not. In my opinion, the regressor  serves as a better proxy. An interesting robustness check could be to add marital status as a regressor as it may be the case that there are other systemic differences between married versus single women outside of child-effects (i.e., married women may work less than single women if there is another household earner). ]  [44: As the T1FF only identifies if an individual paid union dues or not, it cannot be determined if an individual is not a union member but covered by a union contract or collective agreement. ]  [45: The 42 indicators are (1) Boilermakers, (2) Bricklayers, (3) Cabinetmakers, (4) Carpenters, (5) Construction Electricians, (6) Concrete Finishers, (7) Drywall Installers, Lathers, (8) Floorcovering Installers, (9) Gasfitters, (10) Glaziers, (11) Industrial Electricians, (12) Insulators, (13) Ironworkers, (14) Machinists, (15) Metal Fabricators, (16) Painters-Decorators, (17) Plumbers, (18) Powerline Technicians, (19) Roofers, (20) Sheet Metal Workers, (21) Sprinkler Fitters, Steamfitters-Pipefitters, (22) Tilesetters, (23) Tool and Die Makers, (24) Heavy Duty Equipment Technicians, (25) Appliance Service Technicians, (26) Motor Vehicle Body Repairers, (27) Automotive Service Technicians and Related, (28) Crane Operators, (29) Industrial Mechanics, (30) Motorcycle Mechanics, (31) Oil Heat System Technicians, (32) Recreation Vehicle Service Technicians, (33) Refrigeration-AC Mechanics, (34) Heavy Equipment Operators, (35) Bakers, (36) Cooks, (37) Hairstylists, (38) Parts Technicians, (39) Landscape Horticulturists, (40) Instrumentation-Control Technicians, (41) Rig Technicians, (42) Construction Craft Workers. Welders are the reference group. ] 

Next, due the OLS property that the sum of residuals is equal to zero, the difference in mean outcomes between the two groups can be written as: 
(2)     
and is known as the Oaxaca-Blinder decomposition. The left-hand side term is the difference in mean log-earnings across the two groups. The right-hand side term in the square-brackets is the unexplained portion of the gap. While discrimination can certainly be a part of the unexplained gap, there are also many unobservable factors that cannot be controlled for. The remaining right-hand side term is the explained portion; this is the portion of the gap due to differences in mean observable characteristics.
	Regarding this decomposition technique, there are some caveats to consider. For one, males and females can self-select into certain types of characteristics as result of discrimination; thus, the explained portion of the wage gap can also reflect implicit discrimination. For example, while  may be included as a factor within the explained portion of the gap, males and females self-select into different types of trade programs as a result of gender stereotypes, therefore, differences in an observable characteristic such as occupation that explains the gap captures implicit discrimination. 
There is also discussion in the literature regarding what rate of remuneration should be used when calculating the explained portion of the gap (i.e.,  in equation (2)). Recall that the explained portion of the gap reflects the average difference in characteristics across men and women evaluated at the same “non-discriminatory” rate of remuneration. Typically, –the male rate of remuneration–is used as the non-discriminatory rate of remuneration because it is assumed that there is negative wage discrimination against women; therefore, the actual, non-discriminatory rate of remuneration should be However, some empirical evidence suggests that  tends to over-estimate the non-discriminatory rate of remuneration , which lies between  > . The intuition is that there is positive wage discrimination towards males, and negative wage discrimination towards females.[footnoteRef:46] Therefore, a “pooled” rate of remuneration captures a more accurate non-discriminatory rate of remuneration. This pooled rate of remuneration takes the following basic form:   [46: Fortin et al. (2010) further argue that even in the absence of discrimination, women may not face the same remuneration structure as men.] 

		           			(3)
where  is weighted to group  accordingly. Depending on if or  is used, the explained portion of the gap changes.  This is known as the “index number problem” and causes the explained portion of the gap to be somewhat obscure (Cotton, 1988; Jann, 2008; Fortin et al., 2010). 
	As well, there are limitations to the interpretation of results for non-binary categorical variables. In the case of binary dummy variables such as union status, irrespective of whether unionized or non-unionized is used as the reference group, the respective contributions of each category remain unchanged. In the case of non-binary categorical variables such as occupation, the choice of the reference group affects the respective contributions of each of the categories within the occupation variable; therefore, the contribution of each individual occupational category cannot be interpreted. However, irrespective of which reference group is used, the total contribution of variable–(binary or non-binary)–remains unchanged. Thus, while the individual contributions of categories within non-binary variables cannot be interpreted, the aggregate contribution of the variable to the explained portion of the gap can be (Jones, 1983; Jann, 2008). 
	One last but important remaining issue is the problem of endogeneity, which, in this case, could be due to omitted variable bias,[footnoteRef:47] or measurement error.[footnoteRef:48]  [47: For example, there are other factors that determine earnings that are not controlled for in my specification. If any of these omitted factors are correlated with the explanatory factors in my specification, there is a problem of endogeneity. ]  [48: For example, there could be systemic differences between those that do or do not files taxes and report earnings. If these differences are correlated with any explanatory factors in my specification, there is a problem of endogeneity. ] 


5 ROBUSTNESS CHECKS

Given continued data access, I would have carried out the following three robustness checks. First, I would have expanded my sample of apprenticeship certifiers to Red Seal and non-Red Seal trades. Second, I would have extended the reference year of two-years to five-years after certification. Third, I would have looked a larger pool of certifiers (i.e., expanding my pool of certifiers from five up to nine years, with a higher upper-bound age restriction) to see if patterns remain among a more universal skilled tradesworkers sample. 
The first check is to see if decomposition results differ between Red Seal and non-Red Seal tradesworkers. If differences are particularly pronounced, this may indicate systemic differences between Red Seal versus non-Red Seal tradesworkers. This would strengthen rationale to conduct analysis for Red Seal versus non-Red Seal tradesworkers separately and would spur further research on why these differences emerge.  
	The second robustness check (i.e., looking at two-versus-five years after certification) is motivated by Ross and Wannell (2004) and Lebel (2019) cited in literature review above. Ross and Wannell (2004) compares decomposition results at two-years after graduation and five-years after graduation for Bachelor’s degree holders. Lebel (2019) looks at median annual earnings of apprenticeship certifiers at time of certification compared to four-years after certification. Both find that the gender earnings gap widens over time. I therefore expect to find the log-annual earnings gap in my sample to widen from two-years-to-five-years after certification. I also expect to find the explained portion of the gap attributed to whether the individual has a child under 17 to have increased explanatory power.[footnoteRef:49]  [49: Ross and Wannell (2004) suggest the widening earnings gap is likely due to increased family and caregiving responsibilities of middle-aged women compared to middle-aged men; as a result, hindering their labour market participation. ] 

My third robustness check is to decompose the earnings gap of a more universal representation of skilled tradesworkers. I propose expanding my current five years of pooled cohort data up to nine years–the most currently available (the RAIS–T1FF currently covers cohorts from years 2008 to 2017). Further, I would increase the age restriction of certifiers up to age 54. This upper-bound age restriction is to avoid issues of retirement effects. These broader sample restriction choices will provide a better understanding of the decomposition results for skilled tradesworkers overall. 

6 CONCLUSION

	The goal of this paper is to address an obvious gap in the decomposition literature related to the gender earnings gap of apprentices and skilled tradesworkers–a result of significant data limitations.  I leverage a newly available and extremely rich linkage of the RAIS–T1FF, which overcomes previous data limitations, and can produce novel decomposition results for this group (including at different levels of occupation groupings). I focus on the log-annual earnings of Red Seal apprenticeship certifiers two-years after certification and include province, occupation (broad versus detailed), union status, and family status as explanatory factors in my regressions. Due to the sudden and indefinite closure of the CRDCN, no results from my analysis could be released for discussion. Nonetheless, my paper still makes other contributions in the form of presenting emerging stylized facts and novel insight into working with the new RAIS–T1FF linkage. 
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Table 1. Occupation Groupings, based on 2016 NOC Version

	
8 Groups
(1)


	
43 Groups
(2)


	
55 Red Seal Trades
(3)



	Industrial, Electrical and Construction Trades
	
Boilermakers

	
Boilermaker


	
	
Bricklayers

	Bricklayer

	
	
Cabinetmakers

	Cabinetmaker

	
	
Carpenters

	Carpenter

	
	
Construction Electricians

	Construction Electrician 

	
	
Concrete Finishers

	Concrete Finisher 

	
	
Drywall Installers, Lathers

	Drywall Finisher and Plaster
Lather (Interior Systems Mechanic) 

	
	
Floorcovering Installers

	Floorcovering Installer 

	
	Gasfitters
	
Gasfitter (Class A)
Gasfitter (Class B)


	
	
Glaziers

	Glazier

	
	
Industrial Electricians

	Industrial Electrician 

	
	Insulators
	
Insulator (Heat and Frost)


	
	Ironworkers 
	
Ironworker (Generalist)
Ironworker (Reinforcing)
Ironworker (Structural-Ornamental)


	
	Machinists
	
Machinist 


	
	
Metal Fabricators 

	Metal Fabricator (Fitter) 

	
	
Painters-Decorators 

	Painter and Decorator

	
	
Plumbers 

	Plumber

	
	
Powerline Technicians

	Powerline Technician

	
	
Roofers

	Roofer

	
	
Sheet Metal Workers


	Sheet Metal Worker

	
	
Sprinkler Fitters, Steamfitters-Pipefitters  

	Sprinkler Fitter
Steamfitters-Pipefitter

	
	
Tilesetters

	Tilesetter

	
	
Tool and Die Makers


	Tool and Die Maker


	
	
Welders


	Welder


	Maintenance, Equipment and Operation Trades
	

Heavy Duty Equipment Technicians

	Agricultural Equipment Technician
Heavy Duty Equipment Technician 

	
	
Appliance Service Technicians

	Appliance Service Technician 

	
	
Motor Vehicle Body Repairers

	Auto Body-Collision Technician
Automotive Refinishing Technician 

	
	Automotive Service Technicians and Related 
	

Automotive Service Technician
Transport Trailer Technician
Truck and Transport Mechanic 



	
	Crane Operators
	
Mobile Crane Operator
Tower Crane Operator 


	
	
Industrial Mechanics

	Industrial Mechanic (Millwright)

	
	
Motorcycle Mechanics

	Motorcycle Mechanic 

	
	
Oil Heat System Technicians

	Oil Heat System Technician 

	
	
Recreation Vehicle Service Technicians

	Recreation Vehicle Service Technician

	
	
Refrigeration-AC Mechanics

	Refrigeration and AC Mechanic 

	Heavy Equipment Operators
	Heavy Equipment Operators 
	
Heavy Equipment Operator (Dozer)
Heavy Equipment Operator (Excavator) 
Heavy Equipment Operator (Tractor-Loader-Backhoe)


	Specialized Services
	
Baker

	Baker

	
	
Cook

	Cook

	
	
Hairstylist

	Hairstylist 

	
Supply Chain

	
Parts Technician

	Parts Technician 

	Occupations in Sciences
	
Landscape Horticulturists

	Landscape Horticulturists 

	
	

Instrumentation-Control Technicians


	Instrumentation-Control Technicians 

	

Occupations in Natural Resources


	Rig Technicians 
	Rig Technician 

	
Trade Helpers


	Construction Craft Worker
	Construction Craft Worker



Notes. (1) aggregated based on two-digit NOC code. (2) aggregated based on four-digit NOC code. 


18


