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Abstract

Canadian workers are generally more skilled than American workers in literacy, numeracy and
problem solving in a technology-rich environment (Statistics Canada 2013). However, workers
who possess certain skills are not guaranteed to employ those skills in their job. Furthermore,
workers may employ many other skills in the workplace (Frenette and Frank 2017). This study
compares the skill requirements of actual jobs held by workers in Canada and in the United States.
In total, 35 job skills are examined. The study finds that the skill level required in Canadian jobs
is significantly higher than for American jobs in 30 of the 35 areas examined. The Canadian
advantage is particularly large in science, technology, engineering and mathematics (STEM) and
other technology-related skill areas. In these areas, the relatively larger proportion of non-
university graduates in engineering, manufacturing and construction, and the higher numeracy
proficiency in Canada account for almost all of the gap in skill level. The one group facing lower
skill requirements in Canada is university graduates. In general, the jobs that they hold require
lower reading comprehension, writing, social and management skills compared to their
counterparts in the United States. Some implications for future research are discussed.
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Executive summary

Increased globalization places competitive pressures on firms heavily involved in international
trade. To be successful, firms must be innovative and productive—two attributes that rely greatly
on a skilled workforce. Key in the toolbox of productive workers are science, technology,
engineering and mathematics (STEM) skills. However, STEM skills are often not enough to
generate significant productivity on their own. Indeed, the complementarity between STEM and
non-STEM skills (such as communication and management skills) has been noted as a key driver
of innovation and productivity.

Overall, labour productivity growth in the United States has outpaced that in Canada over the past
several decades. This is despite the fact that Canadians are more skilled than Americans in
literacy, numeracy and problem solving in a technology-rich environment (Statistics
Canada 2013). However, workers’ skills are not always used in the workplace. Many factors may
come into play, including

o the level of capital investment, which may influence the capital-labour ratio

¢ international trade agreements, which affect international product demand

¢ the distance between major urban centres and other issues that may affect the quality of
job match.

Moreover, workers tend to employ many other skills in the workplace (Frenette and Frank 2017).

The study combines two data sources to compare the skill level required in Canadian and
American jobs.

The first is the Programme for the International Assessment of Adult Competencies (PIAAC),
which was developed by the Organisation for Economic Co-operation and Development (OECD).
The PIAAC survey data were collected from November 2011 to June 2012 and contain results
from assessments in literacy, numeracy and problem-solving in a technology-rich environment
(PS-TRE). They also contain key demographic information on respondents such as sex,
immigrant status, age, highest level of educational attainment, field of study and current
occupation. For international comparability, the occupation was coded according to the
International Standard Classification of Occupations, 2008 (ISCO-08).

Skill level requirements were attached to each PIAAC respondent’s ISCO-08 occupation code
according to data from the Occupational Information Network (O*NET). The O*NET database was
developed by the U.S. Department of Labor and contains job skill level requirements for each
2010 Standard Occupational Classification (SOC) code. The skill level requirements were
determined using the results of a survey of job incumbents. Job incumbents in each occupation
were asked to rate skill levels for their job on a scale of 1 to 7 with the assistance of examples for
specific values. These results were micro-edited by job analysts with specialized knowledge of
occupations. If over 75% of respondents rated a skill as “not important,” the job analysts rated the
skill as “not relevant” for the occupation. In this study, such skills were assigned a level of 0. In
total, this study examines 35 job skills in both STEM areas and non-STEM areas.

The skill level ratings from the O*NET database were attached to the PIAAC data at the
occupational level after the 2010 SOC codes were converted into ISCO-08 codes with a
concordance file created by the U.S. Bureau of Labor Statistics.

The analytical sample consists of current paid employees aged 25 to 65. Individuals under age 25
were dropped from the sample to minimize possible selection issues associated with the decision
to work or go to school. These sample restrictions resulted in a sample of 16,589 Canadian
workers and 2,958 U.S. workers.
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The study finds that the skill level of Canadian jobs is significantly higher than that of American
jobs in 30 of the 35 areas examined. The Canadian advantage is particularly large in STEM and
other technology-related skill areas. In these areas, the relatively larger proportion of non-
university graduates in engineering, manufacturing and construction, and the higher numeracy
proficiency in Canada account for almost all of the gap in skill level. The one group facing lower
skill requirements in Canada is university graduates. In general, the jobs that they hold require
lower reading comprehension, writing, social and management skills compared to their
counterparts in the United States.
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1 Introduction

Labour productivity (output per hour worked) is generally regarded by economists as the most
important determinant of a nation’s standard of living in the long run. Theoretically, this follows
from the positive relationship between workers’ productivity and their compensation in a
competitive market. Empirically, labour productivity and mean total compensation are indeed
positively associated (e.g., Anderson 2007).12

Given the intimate relationship between labour productivity and living standards, the fact that
studies have shown that Canada’s labour productivity level and growth rate lag behind those of
the United States®>—Canada’s largest trading partner—has garnered considerable interest in the
topic of productivity in recent years.

Studies have identified many factors behind the gap in labour productivity. These factors include
differences in machinery and equipment investment, the capital-labour ratio, trade openness, and
capacity utilization (Rao, Tang and Wang 2008), as well as differences in firm size (Baldwin,
Leung and Rispoli 2014). However, no studies have looked directly at the role of skills.* That
Canadians outperform Americans in literacy, numeracy and problem-solving in a technology-rich
environment (PS-TRE) is well established (Statistics Canada 2013). Furthermore, a recent report
by an expert panel concluded that science, technology, engineering and mathematics (STEM)
skills are vital to productivity (Council of Canadian Academies 2015). The same report highlighted
the importance of complementary skills, such as communication, teamwork and leadership, in
fostering innovation and productivity. Thus, understanding Canada—United States differences in
a wide range of work-related, productivity-enhancing skills is important within the context of the
existing productivity gap.

Job skills should also be examined from the worker perspective. Countless studies have focused
on the labour market outcomes of postsecondary graduates, but these studies are usually limited
to earnings and employment outcomes. Frenette and Frank (2017) were the first to document the
occupational skills of Canadian postsecondary graduates. The skills that workers use in their job
can also be considered a labour market outcome. Postsecondary students may be interested in
knowing more about what they will be expected to do in the jobs that they land or which specific
skills may be needed to land those jobs. For example, Frenette and Frank (2017) found that not
only did engineering graduates rank very high in mathematics, science and technical job skills,
but they were also required to demonstrate high-level reading and writing skills in the jobs that
they typically landed. This may or may not conform to a priori expectations of students considering
a career in engineering.

This study provides a first look at the skill level requirements of jobs held by Canadian and
American workers. In total, the study examines 35 different skills including STEM skills and skills
in several complementary areas. Focusing on the skill level requirements of jobs (as opposed to
those for workers) is important given that workers’ skills are not guaranteed to be used in their
job. The reasons for this include capital investments, technological changes (which may

1. According to Anderson (2007), this was the case only with total worker compensation, which includes variable pay
that is tied to employee or firm performance (e.g., bonuses, profit-sharing and stock options).

2. Animportant caveat is that recent evidence shows that increased productivity in many countries (including Canada
and the United States) does flow to workers but primarily to those at the top and bottom of the wage distribution
rather than to those in the middle (Uguccioni, Sharpe and Murray 2016).

3. Baldwin et al. (2014) demonstrate that between 1981 and 2012, Canada’s labour productivity was 10% lower than
in the United States. Furthermore, the gap widened throughout much of the period, reaching 18% in 2012.

4. Rao, Tang and Wang (2008) looked at differences in university education as a proxy for skills. The main difference
in educational attainment between Canada and the United States was the higher rate of non-university
postsecondary completion in Canada. The two countries are similar with regards to university educational
attainment.
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complement or substitute the skills of workers), shifting product demand and the quality of the
match between employer demands and workers’ skills.

The next section describes the data and methods used in the study. The results are presented in
Section 3. The study is summarized and thoughts on future research are discussed in the
Conclusion.

2 Data and methods

The study combines two data sources.®

The first is the Programme for the International Assessment of Adult Competencies (PIAAC)
developed by the Organisation for Economic Co-operation and Development (OECD).® The survey
design was designed to draw representative samples of the adult population in participating
countries. The survey data were collected from November 2011 to June 2012 and contain results
from assessments in literacy, numeracy and PS-TRE. They also contain key demographic
information on respondents such as sex, immigrant status, age, highest level of educational
attainment, field of study and current occupation. For international comparability, the occupation
was coded according to the International Standard Classification of Occupations, 2008 (ISCO-08).

Skill level requirements were attached to each PIAAC respondent’'s ISCO-08 occupation code
according to data from version 17.0 of the Occupational Information Network (O*NET). The
O*NET database was developed by the U.S. Department of Labor” and contains job skill level
requirements for each 2010 Standard Occupational Classification (SOC) code. The skill level
requirements were determined using the results of a survey of job incumbents. Job incumbents
in each occupation were asked to rate skill levels for their job on a scale of 1 to 7 with the
assistance of examples for specific values. These results were micro-edited by job analysts with
specialized knowledge of occupations. If over 75% of respondents rated a skill as “not important,”
the job analysts rated the skill as “not relevant” for the occupation. In this study, such skills were
assigned a level of 0.8

Before skill ratings could be attached to the PIAAC dataset, the six-digit 2010 SOC codes in
O*NET needed to be converted into the four-digit ISCO-08 codes used by PIAAC. The conversion
was done using a concordance file created by the U.S. Bureau of Labor Statistics. In cases where
one 2010 SOC code mapped to one or more ISCO-08 codes, the O*NET skill information was
assigned without issue. However, when more than one 2010 SOC code mapped to one ISCO-08
code, skill information had to be obtained from a higher 2010 SOC level (i.e., from the five-digit
level) until a unique 2010 SOC code mapped to one ISCO-08 code.

Since no Canadian data are coded using the 2010 SOC, the 2010 American Community Survey
(ACS) was used to assign weights to each contributing 2010 SOC code for both countries.
These weights were based on the relative population frequency of 2010 SOC codes in the ACS.
In some instances, a six-digit 2010 SOC code had ‘breakout’ (i.e., new or emerging) sub-
occupations. Since there were no estimates of population size for these sub-occupations, it was
assumed that they were of equal size within a six-digit 2010 SOC code. After the breakout
occupations were aggregated and 2010 SOC codes with no skill data were dropped, 419 of the
original 438 ISCO-08 codes were assigned skill level data. Of these 419 unique ISCO-08 codes,

5. The methodology follows that of Frenette and Frank (2017) very closely, although different data were used in that
study.

6. For more information on PIAAC, please see OECD (2013).

7. Special thanks to Emily Pawlowski of the American Institutes for Research for facilitating the creation of the skill
ratings for the U.S. PIAAC data.

8. See Frenette and Frank (2017) for a more detailed description of the O*NET database, as well as a discussion of
the validity of the approach used in creating the data and the applicability of the skill levels to Canada.
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290 were uniquely matched to one six-digit 2010 SOC code. The remaining 129 ICSO-08 codes
were matched to a unique five-digit 2010 SOC code with weights provided by the ACS. The
resulting dataset, consisting of 419 ISCO-08 codes with skill level data, were then merged to
the PIAAC data.

The primary objective of the study is to compare skill level requirements of Canadian and
American jobs. The analytical sample consists of current paid employees who are between the
ages of 25 and 65. Younger individuals are dropped from the sample to minimize possible
selection issues associated with the decision to work or go to school.® These sample restrictions
resulted in a total of 16,589 Canadian workers and 2,958 U.S. workers.

Many variables from the O*NET and PIAAC data are used in the analysis. The key outcome
variables are the 35 job skill levels from O*NET (National Center for O*NET Development n.d.,
p. 8, 9) that are specific to the worker’'s ISCO-08 occupation. These skills are listed below. They
are grouped into nine categories simply for presentation purposes. All 35 skills are examined
separately in this study.?

Reading comprehension: Understanding written sentences and paragraphs in work related
documents.

Writing: Communicating effectively in writing as appropriate for the needs of the audience.
Mathematics: Using mathematics to solve problems.

Science: Using scientific rules and methods to solve problems.

Process, complex problem solving and systems

e Active learning: Understanding the implications of new information for both current and
future problem-solving and decision-making.

e Complex problem solving: Identifying complex problems and reviewing related information
to develop and evaluate options and implement solutions.

e Critical thinking: Using logic and reasoning to identify the strengths and weaknesses of
alternative solutions, conclusions or approaches to problems.

e Judgment and decision making: Considering the relative costs and benefits of potential
actions to choose the most appropriate one.

e Learning strategies: Selecting and using training/instructional methods and procedures
appropriate for the situation when learning or teaching new things.

e Monitoring: Monitoring/assessing performance of yourself, other individuals or
organizations to make improvements or take corrective action.

e Systems analysis: Determining how a system should work and how changes in conditions,
operations and the environment will affect outcomes.

e Systems evaluation: Identifying measures or indicators of system performance and the
actions needed to improve or correct performance, relative to the goals of the system.

Social

e Active listening: Giving full attention to what other people are saying, taking time to
understand the points being made, asking questions as appropriate, and not interrupting
at inappropriate times.

Coordination: Adjusting actions in relation to others’ actions.

Instructing: Teaching others how to do something.

Negotiation: Bringing others together and trying to reconcile differences.

Persuasion: Persuading others to change their minds or behaviour.

Service orientation: Actively looking for ways to help people.

9. Results were very similar when the sample was broadened to include 20- to 24-year-olds.
10. The nine groupings were established by confirmatory factor analysis by Frenette and Frank (2017).
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e Social perceptiveness: Being aware of others’ reactions and understanding why they react
as they do.
e Speaking: Talking to others to convey information effectively.

Technical operation and maintenance

¢ Equipment maintenance: Performing routine maintenance on equipment and determining
when and what kind of maintenance is needed.
Equipment selection: Determining the kind of tools and equipment needed to do a job.
Installation: Installing equipment, machines, wiring or programs to meet specifications.
Operation and control: Controlling operations of equipment or systems.
Operation monitoring: Watching gauges, dials or other indicators to make sure a machine
is working properly.
e Quality control analysis: Conducting tests and inspections of products, services or
processes to evaluate quality or performance.
Repairing: Repairing machines or systems using the needed tools.
e Troubleshooting: Determining causes of operating errors and deciding what to do about it.

Technical design and analysis

e Operations analysis: Analyzing needs and product requirements to create a design.

¢ Programming: Writing computer programs for various purposes.

e Technology design: Generating or adapting equipment and technology to serve user
needs.

Resource management

¢ Management of financial resources: Determining how money will be spent to get the work
done, and accounting for these expenditures.

¢ Management of material resources: Obtaining and seeing to the appropriate use of
equipment, facilities and materials needed to do certain work.

¢ Management of personnel resources: Motivating, developing and directing people as they
work, identifying the best people for the job.

¢ Time management: Managing one’s own time and the time of others.

There is no known classification of skills into STEM or non-STEM. Arguably, STEM workers may
be more likely to demonstrate higher levels of mathematics, science, and technical design and
analysis skills. Thus, for the purposes of this study, those skills are classified as STEM skills.

The main outcome is the percentage differences in skill level requirements for Canadian and U.S.
jobs. In all cases, the job refers to the main one held by the respondent at the time of the PIAAC
survey.

To illuminate the differences in skill level requirements, PIAAC includes several other variables.
These include straightforward variables such as sex, age and immigrant status, as well as some
variables that require more elaboration. These variables include the highest level of completed
education and the associated field of study (for those with a postsecondary credential), as well as
assessed skills.

The highest level of completed education is coded according to the 1997 International Standard
Classification of Education (ISCED) in PIAAC. For the purposes of this study, three categories
were created: no postsecondary (ISCED = 3 or below), non-university postsecondary (ISCED =
4 or 5B) and university (ISCED = 5A or 6).11

11. Note that “university” is referred to as “tertiary” in ISCED. See UNESCO (1997) for more details about the 1997
ISCED.
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Individuals with a postsecondary qualification (as well as those in upper secondary, or ISCED = 3)
were asked to indicate which of the following nine categories best described the field of study
associated with their highest level of completed education:

general programs

teacher training and education science
humanities, languages and arts

social sciences, business and law

science, mathematics and computing
engineering, manufacturing and construction
agriculture and veterinary

health and welfare

services

Note that for the purposes of this study, the field of study is examined only for postsecondary
graduates, since secondary school students in Canada and the United States generally do not
have a field of study.

Skill assessments of the workers are available for literacy, numeracy and PS-TRE. The literacy
and numeracy assessments were conducted on paper, and the problem-solving assessment was
completed on computers. A slightly larger portion of the analytical sample chose not to participate
in the computer-assisted assessment in Canada (16.3%) than in the United States (14.4%).
Moreover, a simple regression analysis indicated that the probability of opting out of the computer
assessment was associated with several key predictors of job skills. In both countries, those who
opted out were more likely to be male, immigrant and older; to have no postsecondary education;
and to have lower numeracy skills. For these reasons, this study considers only workers’ literacy
and numeracy skills.

The main analytical approach is a standard Oaxaca decomposition of the gap in the percentage
difference in the mean levels of job skills between the two countries. These gaps are decomposed
into a portion that can be explained by differences in the key determinants of job skills (i.e., sex,
immigrant status, age, educational level, field of study and assessed skills) and a portion that
cannot be explained. Pooled coefficients are used following statistical tests that validated this
approach.

While most of the study examines the skill level requirements of the main jobs of workers, the
number of hours worked in those jobs should also be taken into account. Therefore, the study
looks at the skill level of hours worked by Canadian and American workers. In both countries,
0.2% of the sample was dropped for this analysis because in some cases employees did not
report a positive number of hours worked.

Finally, two features of the PIAAC data require special measures for estimation purposes. First,
the PIAAC sample was obtained through a multi-stage, stratified sampling approach that varied
by country. To account for the complex designs, 80 jackknife replicate weights are used for
variance estimation. For point estimates, the population weights are used. Second, to reduce
response burden, PIAAC participants completed only a portion of the assessments, and different
participants responded to different items of the assessments. The actual test scores were imputed
based on the similarity of respondent characteristics and the associated scores of donors in the
missing items of the assessments. In total, 10 plausible values for each test score were created
in the PIAAC dataset, which were used in the Stata piaacdes.ado and piaacreg.ado programs.!?
These programs take into account the inherent measurement error created by the imputation
approach.t3

12. See Pokropek and Jakubowski (2013).
13. For more details on the jackknife and plausible value estimation methods, see OECD (2013).
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3 Results

The analysis begins with a description of the characteristics of workers in both countries. Many of
the demographic characteristics of Canadian and American workers are very similar (Table 1).
Workers in the United States are slightly more likely to be women than their Canadian
counterparts. Age is captured in five-year increments in the PIAAC data. By this lens, the age
differences between Canadian and American workers are minor.

The real distinctions between Canadian and U.S. workers lie in the proportion who are
immigrants, as well as in the highest level of educational attainment, and acquired literacy and
numeracy skills. About one-quarter (26.5%) of Canadian workers are immigrants, compared with
roughly one-sixth (16.2%) of American workers. Canadian workers are considerably more likely
to possess a postsecondary credential (72.1%) than their American counterparts (53.9%). This
difference is fully explained by the higher rate of non-university postsecondary credentials in
Canada (39.8%) than in the United States (19.7%). University credentials are about as common
among Canadian workers (32.3%) as American workers (34.2%).

Canadian workers are more skilled than American workers according to the PIAAC literacy and
numeracy test results. The mean literacy test score was 1.4% higher in Canada, where workers
scored 278.3 (out of a possible 500) on average, compared with 274.4 in the United States. The
gap in numeracy was even wider—4.3% (271.1 in Canada, compared with 260.6 in the United
States). Further analysis suggests that the difference in mean numeracy skills is largely driven by
the lower half of the distributions in the two countries. For example, Canadian workers at the 10th
percentile of the numeracy distribution outscored their American counterparts by 9.3%, compared
with only 2.2% at the 90th percentile.

Table 1
Sample characteristics by country

Canada United States

proportion
Female 0.470 0.484
Ages
25t0 29 0.120 0.140
30to 34 0.135 0.122
35to 39 0.123 0.131
40 to 44 0.134 0.128
4510 49 0.139 0.141
50 to 54 0.153 0.140
55to0 59 0.117 0.107
60 to 65 0.079 0.090
Immigrant 0.265 0.162
Holds no postsecondary credential 0.279 0.461
Holds a non-university postsecondary credential 0.398 0.197
Holds a university credential 0.323 0.342
mean
Literacy 278.3 274.4
Numeracy 271.7 260.6
number
Sample size 16,589 2,958

Note: The sample consists of paid workers aged 25 to 65, sampled from November 2011 to June 2012.
Source: Programme for the International Assessment of Adult Competencies (PIAAC).
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The field of study choices are also different, particularly among non-university postsecondary
credential holders (Table 2). Almost one-quarter (24.5%) of Canadian workers with these
credentials studied engineering, manufacturing and construction, compared with 14.3% of their
American counterparts. Canadians are more than twice as likely to have a non-university
postsecondary qualification. Thus, among all workers in the sample, Canadians are almost four
times more likely to have obtained a non-university postsecondary qualification in engineering,
manufacturing and construction than their American counterparts (9.8% versus 2.8%).

The only other notable difference among non-university postsecondary graduates relates to the
health and welfare field. U.S. workers were almost twice as likely as their Canadian counterparts
to have studied in this discipline (25.4% versus 14.7%).

At the university level, the field of study choices were similar. One important exception is
engineering, manufacturing and construction: 12.5% of Canadian university graduates in the
sample graduated from such programs, compared with 8.0% of their Americans counterparts.

Table 2

Distribution of postsecondary graduates by major field of study and country
Non-university post-secondary

graduates University graduates
Canada  United States Canada  United States
proportion
General programs 0.084 0.095 0.011 0.025
Teacher training and education science 0.034 0.045 0.148 0.125
Humanities, languages and arts 0.063 0.040 0.126 0.141
Social sciences, business and law 0.169 0.145 0.301 0.320
Science, mathematics and computing 0.104 0.126 0.161 0.142
Engineering, manufacturing and construction 0.245 0.143 0.125 0.080
Agriculture and veterinary 0.021 0.017 0.014 0.012
Health and welfare 0.147 0.254 0.106 0.121
Senices 0.134 0.134 0.008 0.034
number

Sample size 6,655 568 5,055 1,134

Note: The sample consists of paid workers aged 25 to 65 who have a postsecondary credential and were sampled from
November 2011 to June 2012.

Source: Programme for the International Assessment of Adult Competencies (PIAAC).

What types of occupations are Canadian and American workers employed in? As indicated in
Chart 1, Canadian workers are generally more likely to be employed as professionals (24.9%
versus 21.8%) or as technicians and associate professionals (20.2% versus 17.5%). American
workers are more likely to be employed as services and sales workers (18.9% versus 12.9%). All
other differences are quite small.*#

14.The occupations shown in Chart 1 are based on one-digit ISCO-08 codes.
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Chart 1
Occupational distribution by country

Occupation

Managers

Professionals

Technicians and associate professionals _

Clerical support workers

Services and sales workers

Skilled agricultural, forestry and fishery workers

Craft and related trades workers

Plant and machine operators, and assemblers

Elementary occupations

o
(&)

10 15 20 25 30
percent
B Canada OUnited States

Notes: The occupations shown are based on one-digit codes of the International Standard Classification of Occupations, 2008 (ISCO-08). The sample
consists of paid workers aged 25 to 65, sampled from November 2011 to June 2012.
Source: Programme for the International Assessment of Adult Competencies (PIAAC).

Conceptually, these occupational differences may result in a different set of skills being required
to perform the duties of the job. This is indeed the case, as shown in Chart 2. In 30 out of 35
areas, the average Canadian job requires a higher skill level than the average American job.
These include all five STEM skills: operations analysis (7.0%), science (6.1%), programming
(6.0%), mathematics (4.0%) and technology design (2.6%). These also include several technical
skills such as installation (10.2%), equipment maintenance (9.1%), repairing (8.5%), equipment
selection (7.3%), troubleshooting (3.3%) and quality control analysis (2.2%).1> Canadian workers
were also employed in occupations that were more skilled in areas complementary to STEM such
as reading comprehension, writing, social and management skills, complex problem solving,
judgment and decision making, and systems analysis. However, the gaps are generally larger
among STEM and other technical skills.

Given that Canada produces considerably more non-university postsecondary graduates than the
United States, assessing which types of skills these individuals use in the workforce is useful.
Charts 3, 4 and 5 show the percentage differences in skill level between Canadian and American
jobs for workers with a non-university postsecondary credential, a university credential, and no
postsecondary credential, respectively. Note that the sample sizes are necessarily much smaller
for each group, and, thus, statistical significance is more challenging to achieve.

15. These numbers represent the percentage difference in the average job skills of Canadian and American workers.
For example, the average operations analysis skill level required for Canadian jobs is 2.025 (on a scale of 0 to 7),
compared with 1.893 in the United States, resulting in a difference of 7%.
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Chart 2

Percent difference in the skill level of Canadian jobs versus American jobs
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Note: The sample consists of paid workers aged 25 to 65, sampled from November 2011 to June 2012.
Sources: Programme for the International Assessment of Adult Competencies (PIAAC) and Occupational Information Network (O*NET).

Nevertheless, a clear pattern emerges: the largest occupational skill advantages for Canadian
workers are observed among non-university postsecondary graduates—the very group that
Canada produces far more of (in relative terms) than the United States (Chart 3). In particular,
several STEM skill areas (e.g., operations analysis, programming, technology design and
mathematics) and several other technical skill areas (e.g., installation, repairing, equipment
maintenance, equipment selection, troubleshooting, quality control analysis, and operation and
control) are performed at a considerably higher level among Canadian non-university

postsecondary graduates.
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Chart 3
Percent difference in the skill level of Canadian jobs versus American jobs, workers with a non-university
postsecondary credential
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Note: The sample consists of paid workers aged 25 to 65 who have a non-university postsecondary credential and were sampled from November 2011 to
June 2012.
Sources: Programme for the International Assessment of Adult Competencies (PIAAC) and Occupational Information Network (O*NET).

At the university level (Chart 4), Canadians hold higher-skilled jobs than Americans in one STEM
skill area (i.e., mathematics), as well as several other technical skill areas (i.e., installation,
equipment maintenance, equipment selection, repairing and troubleshooting). However, non-
STEM technical skill level requirements are generally quite low in the jobs held by university
graduates. Moreover, the jobs that Canadian university graduates hold are less skilled than those
of their American counterparts in many non-STEM or technology-related areas such as active
listening, writing, speaking, critical thinking, active learning, reading comprehension and
persuasion.

Among workers with no postsecondary credentials, there are very few significant differences in
the skill level of jobs held in Canada and the United States (Chart 5).
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Chart 4

Percent difference in the skill level of Canadian jobs versus American jobs, workers with a university

credential
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Chart 5
Percent difference in the skill level of Canadian jobs versus American jobs, workers with no postsecondary

credential
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Note: The sample consists of paid workers aged 25 to 65 who have no postsecondary credential and were sampled from November 2011 to June 2012.

Sources: Programme for the International Assessment of Adult Competencies (PIAAC) and Occupational Information Network (O*NET).

As shown in Tables 1 and 2, the main differences between Canadian and American workers lie in
educational attainment and measured skills. To what extent do these differences account for the higher
occupational skills levels in Canada? To answer this question, 30 Oaxaca decompositions of the
Canada-United States gap in occupational skills were estimated—one for each statistically significant
gap (see Chart 2). The results are shown in Table 3.

Several key findings emerge from this analysis.

First, a large portion of the gap in job skills can be explained by differences in worker characteristics.
In 26 out of 30 cases, over 50% of the gap in job skills could be explained by these differences. In
22 cases, over two-thirds of the gap could be explained by these differences.

Second, the combined role of sex, immigrant status and age is small—often close to zero or negative—
and comparatively much smaller than the role of educational attainment, literacy and numeracy. This
is not surprising, since the differences in sex, immigrant status and age are relatively small, while the
differences in educational attainment, literacy and numeracy are relatively larger.

Third, the important role of educational attainment can be explained in large part by the higher relative
frequency of non-university postsecondary graduates in the engineering, manufacturing and
construction fields in Canada. This is especially relevant for skills such as installation, equipment
maintenance, repairing, equipment selection, science, troubleshooting, technology design and quality
control analysis. This is also the case for other job skills, albeit on a smaller scale.'®

16. These results are available upon request.
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Fourth, literacy and (especially) numeracy account for a significant portion of the job skill gap,
even after the differences in educational attainment have been accounted for. In fact, numeracy
often plays a larger role than educational attainment. Thus, Canadian jobs are more skilled not
only because Canadian workers have more credentials than American workers. Canadian
workers are also more skilled (particularly in numeracy), and this has led to Canadian workers
being matched to more skilled occupations than their U.S. counterparts.

Fifth, differences in numeracy often play a similar role as, or a larger role than, differences in
literacy in explaining the gap in non-STEM and other technical skills between Canada and the
United States. For example, numeracy accounts for 37.7% of the gap in management of
personnel resources, compared with only 7% for literacy skills. This does not necessarily mean
that numeracy is directly required for the management of personnel resources. However,
graduates in technical fields such as engineering (who generally have relatively high numeracy
skills) tend to land jobs with considerably higher managerial skill requirements than other
graduates (Frenette and Frank 2017).
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Table 3
Oaxaca decomposition of the Canada—United States percentage gap in job skills

Explained by
Sex, age,
and
immigrant Educational
Skills Total gap Explained status  attainment Literacy Numeracy Unexplained
percent
Installation 10.2 69.2 9.4 29.5 -14.8 452 30.8
Equipment maintenance 9.1 19.8 3.4 12.7 -18.2 22.0 80.2
Repairing 8.5 27.3 4.9 15.2 -18.4 25.5 72.7
Equipment selection 7.3 46.8 2.7 27.7 -17.5 33.9 53.2
Operations analysis 7.0 57.3 5.2 21.9 9.1 21.1 42.7
Science 6.1 86.1 4.0 57.7 18.4 5.9 13.9
Programming 6.0 111.1 7.6 54.4 18.3 30.8 -11.1
Mathematics 4.0 40.4 -1.1 20.5 8.3 12.7 59.6
Systems analysis 3.5 62.5 -0.4 317 10.3 20.8 37.5
Systems evaluation 3.4 67.6 -1.3 40.5 10.2 18.1 32.4
Troubleshooting 3.3 88.9 20.4 60.0 -20.1 28.6 11.1
Technology design 2.6 177.2 2.9 95.1 2.0 77.2 -77.2
Management of financial resources 2.4 130.3 8.2 30.5 6.7 84.9 -30.3
Quality control analysis 2.2 77.4 2.1 48.9 -20.0 46.4 22.6
Learning strategies 2.0 60.6 -10.9 43.1 15.6 12.8 39.4
Management of material resources 2.0 152.9 16.1 48.1 -0.5 89.2 -52.9
Management of personnel resources 2.0 69.9 -3.2 28.5 7.0 37.7 30.1
Judgement and decision making 1.8 67.5 0.8 29.5 14.9 22.3 325
Complex problem solving 1.7 77.2 1.9 38.1 15.6 21.6 22.8
Time management 1.5 83.1 -3.5 41.5 10.5 34.6 16.9
Negotiation 1.4 74.9 -11.4 35.9 17.3 33.2 25.1
Instructing 1.3 79.9 -8.3 50.4 21.0 16.8 20.1
Writing 1.2 105.2 -8.8 57.3 30.8 26.0 5.2
Active learning 1.2 115.3 -4.0 61.7 26.9 30.6 -15.3
Persuasion 1.0 79.1 -20.4 31.3 22.9 45.3 20.9
Coordination 1.0 55.8 -10.3 36.2 7.7 22.3 44.2
Monitoring 1.0 90.7 -12.5 58.4 18.8 26.0 9.3
Active listening 0.9 91.8 -13.5 55.8 32.4 17.1 8.2
Reading comprehension 0.7 166.6 -16.7 85.9 40.1 57.3 -66.6
Speaking 0.6 156.7 -13.1 96.3 46.1 27.5 -56.7

Note: The sample consists of paid workers aged 25 to 65, sampled from November 2011 to June 2012.
Sources: Programme for the International Assessment of Adult Competencies (PIAAC) and Occupational Information Network (O*NET).
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So far, the analysis has focused on the main job held by Canadian and American workers. On
that front, Canadian jobs are generally more skilled than American jobs. However, this may matter
little from an economic perspective if Canadians employed in very low-skilled jobs tend to work
considerably more hours than workers in higher-skilled jobs, compared with their U.S.
counterparts. To account for this possibility, the percentage difference in mean job skills are
re-estimated after re-weighting the data in each country by the hours worked.” The results appear
in Chart 6. The exercise had very little impact on the figures compared with Chart 2. By and large,
differences in the distribution of work hours across Canadian and American jobs do not explain
why Canadian jobs are more skilled than American jobs.

Chart 6
Percent difference in the skill level of Canadian hours worked versus American hours worked
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Sources: Programme for the International Assessment of Adult Competencies (PIAAC) and Occupational Information Network (O*NET).

17. Specifically, new weights were created that consisted of the population weight and the 80 jackknife replicate weights
provided on the PIAAC file, each multiplied by the number of usual hours worked per week in the current job.
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4 Conclusion

This study compared the level of job skills in Canada and the United States by combining
occupational data on job skill levels from the Occupational Information Network with worker-level
data from the Programme for the International Assessment of Adult Competencies.

The study found that the skills required for Canadian jobs are significantly higher than for American
jobs in 30 of the 35 areas examined. The Canadian advantage is particularly large in science,
technology, engineering and mathematics (STEM) and other technology-related skill areas. In these
areas, the relatively larger proportion of non-university graduates in engineering, manufacturing and
construction, and the higher numeracy proficiency in Canada account for almost all of the gap in
skill level. The one group facing lower skill requirements in Canada is university graduates. In
general, the jobs that they hold require lower reading comprehension, writing, social and
management skills compared to those of their counterparts in the United States.

The findings have important implications for future research in many different areas. For example,
Canada lags behind the United States in labour productivity. This is despite previous research
indicating that Canada has a more skilled workforce (in literacy, numeracy and problem solving
in a technology-rich environment). This is also despite new findings in this study indicating that
Canadian workers generally make use of higher-level skills than their American counterparts,
particularly among non-university postsecondary credential holders. These facts raise an
interesting question that could be the subject of future research: how much larger would the
productivity gap be if Canada did not possess a more skilled workforce than the United States?
More broadly, understanding the relationship between worker skills and productivity may inform
planners on the types of skills that need to be developed in school and in job training programs
to help close the Canada—United States productivity gap in the future.

The study results also highlight the importance of non-university postsecondary education
credentials in the Canadian economy. Compared with university credentials, very little research
has been conducted on non-university postsecondary credentials in Canada. Community college
graduates typically earn considerably less than university graduates in Canada (Frenette 2014).
However, a university education may not always be the appropriate comparator for college
graduates. Indeed, Frenette (2014) showed that community college graduates earned
considerably more than high school graduates over a 20-year study period. Community college
graduates in Canada also fare well relative to their U.S. counterparts. As discussed by Frenette
etal. (2017), the community college systems in Canada are more vocationally oriented than those
in the United States. American community college students are relatively more likely to enroll in
programs geared towards university transfer. Using comparable administrative data from both
countries, the authors showed that Canadian community college students are more likely to
complete their programs and earn more several years later than their counterparts in the United
States. These findings line up well with the findings of the current study. In combination, they paint
a success story for Canadian community college students. Not only are they more likely to
complete their programs than community college students in the United States, but they also earn
more on average in the labour market. They also likely contribute more to productivity by finding
employment in occupations characterized by higher skill requirements.

There is even less research on trades programs and registered apprenticeships. In a pair of
studies using the 2007 National Apprenticeship Survey, Laporte and Mueller (2011; 2012)
examined the certification and completion patterns of registered apprentices and their role in
determining wages. Two new data sets, the 2015 National Apprenticeship Survey and the linked
Registered Apprentice Information System (RAIS)-T1 Family File, will facilitate new research on
registered apprentices
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