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About Future Ready 
The Future Ready program is a $19 million program funded in part by Employment and Social 
Development Canada’s Sectoral Workforce Solutions Program to support companies in onboarding 
new and diverse workers to Canadian manufacturing. The initiative will also aid Canadian 
manufacturers in identifying their critical skills gaps to support the future profitability and growth of 
their organization through NGen’s highly regarded Transformation Leadership Program. Through 
these approaches, the program aims to provide demand-driven solutions for the manufacturing 
sector, one of the sectors hardest hit by the pandemic, and a key to the recovery of the Canadian 
economy. 
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Next Generation Manufacturing Canada 
(NGen) is the industry-led, not-for-profit 
organization leading Canada’s Global 
Innovation Supercluster for Advanced 
Manufacturing. NGen creates new 
opportunities by enhancing and leveraging 
the capabilities of Canada’s manufacturers, 
engineering and technology companies, 
business services, researchers, academic 
institutions, innovation centres, business 
networks, and workforce. By facilitating 
collaboration, NGen aims to improve 
Canada’s industrial innovation performance, 
connect and strengthen our advanced 
manufacturing ecosystem, and increase the 
competitiveness and growth potential of 
Canada’s advanced manufacturing 
companies. 

Project Context 
In late 2023/early 2024, Next Generation 
Manufacturing contracted six industry 
associations to engage their members in this 
workforce research to help generate a 
snapshot of the current state of the Canadian 
Manufacturing workforce, and its projected 
future. These associations represent 
approximately two-thirds of the 
manufacturing sector identified through the 
North American Industry Classification 
System (NAICS): 

§ Automotive Parts Manufacturers 
Association (APMA) 

§ BioTalent Canada 

§ Canadian Marine Industries and 
Shipbuilding Association (CMISA) 

§ Downsview Aerospace Innovation and 
Research (DAIR) 

§ Food Processing Skills Canada (FPSC) 

§ Saskatchewan Industrial and Mining 
Suppliers Association (SIMSA) 

The objective of this research was to gain an 
understanding of how competencies in the 
broader manufacturing sector are projected 
to change on a go-forward basis. This would 
allow employers to use the data to 
understand the upskilling and recruitment 
needs related to maintaining a competitive 
workforce. 

This Report 
This report documents the findings and 
recommendations from the manufacturing 
sector research focused on answering the 
following questions: 

§ To what extent can the OaSIS database 
support the future needs of the 
manufacturing sector? 

§ To what extent are manufacturing sub-
sectors aligned on key skills and 
competencies? 

§ Where might the workforce come from 
with the required skill levels? 

§ What national support is required, if any, 
to help ensure the manufacturing sector 
can thrive with Industry 4.0? 

Executive Overview 
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Research Approach 
The focus of this work was on the skills and 
competencies of the workforce. Non-specific 
knowledge competencies which included 
cognitive skills, soft skills, abilities, and work 
skills were studied. A mobile survey tool was 
developed based on the Canadian 
Occupation and Skills Information System 
(OaSIS), which offers a standardized 
approach to characterizing the competencies 
and skills required for 900 occupations. The 
tool used OaSIS proficiency and importance 
levels as a baseline to describe occupation 
competencies and level of proficiency. 

Survey participants were able to adjust (up or 
down) proficiency levels to describe the 
current proficiency level, as well as to enter 
projected proficiency levels for 2030 and 
2040. 

What was Learned? 
An analysis of the survey data shows that 
survey participants perceive the current skills 
of the workforce are greater than those 
depicted within the OaSIS system. Ratings of 
current skill levels produced rankings of 
competencies, by occupation type, which 
were common across multiple manufacturing 
sub-sectors, indicating that cross-sector 
mobility of workers is possible if knowledge 
specific training is provided. 

Projected skill levels indicate an emerging 
emphasis on digital literacy, cognitive 
skills, and soft skills. The results paint a 
picture of a digitally literate workforce that 
will require cognitive and soft skill 
enhancement to effectively deal with the 
implementation of new opportunities that 
arise as a consequence of digital adoption. 

Commonality was also observed in projected 
skill rankings for occupation types across 
multiple sectors. 

Identified projected skill set combinations are 
not yet available over the entire Canadian 
workforce suggesting that firms will need to 
increase investment in upskilling. Owing to 
the commonality of the skills gaps that come 
from these projections, there is an 
opportunity for firms to reduce upskilling 
costs by sharing upskilling training and 
education programs. There is also an 
opportunity for educational institutions to 
participate in meeting the goals of the future 
workforce by integrating appropriate training 
into their programs. 

How the Results Might be Used 
The competitiveness of the future Canadian 
manufacturing workforce is dependent on the 
adoption of digital technologies and the skills 
of employees to successfully work with these 
technologies. Manufacturing firms can use 
these results to help identify where they 
might focus their upskilling investment. 

Adoption of these technologies impacts 
productivity and therefore impacts the 
country’s overall standard of living. Since 
upskilling of workers is a necessary condition 
to achieve this outcome, policy makers 
should consider a national effort to ensure 
that the Canadian workforce has the skills 
needed to effectively compete.  
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The OaSIS Database 
Canada’s Occupational and Skills 
Information System (OaSIS) contains data on 
the skills, abilities, personal attributes, 
knowledge and interests required to work in 
900 different occupations. These 
occupations include ratings for over 240 
competencies or descriptors, under the 
categories: 

§ Skills 

§ Abilities 

§ Personal Attributes 

§ Knowledge 

§ Interests 

§ Work Activities 

§ Work context. 

Standardized measuring scales, adopted for 
the components of each of these 
competencies, are specific to each category. 

The OaSIS system provides users with a 
standardized way to understand how the 
competencies vary by relevance, importance, 
and level of proficiency, over all the 
occupations in the system. For example, one 
can search for occupations in several sectors 
of the economy that might have the same 
core group of competencies. This 
standardization identifies capabilities that 
cannot be accessed with the traditional ‘job 
description’ approach to defining an 

occupation. It also allows users to assess 
how different occupations might have similar 
competencies, and understand how the 
competencies they have developed, or want 
to develop, may be useful over several 
sectors of the economy. 

Competencies associated with an 
occupation can change quickly as a result of 
a variety of factors such as technological 
change, changes in social context, changes in 
the market, and more. Trends such as these 
may have impacts that are disproportionate 
on various sectors of the economy. The goal 
of Employment and Social Development 
Canada (ESDC) is to update the data in the 
OaSIS system every five years. This means 
that at any time the data related to a 
particular occupation might be five years old. 
Changes to the competencies needed to 
perform in an occupation can vary 
significantly in five years. 

Research Objective 
The objective of this research was to gain an 
understanding of how competencies in the 
broader manufacturing sector are projected 
to change on a go-forward basis. This would 
allow employers to use the data to 
understand the upskilling and recruitment 
needs related to maintaining a competitive 
workforce. 

Research Approach 
A survey methodology was applied that 
asked members of sub-sectors of the 

The Approach to the Research 
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manufacturing sector to rate the expected 
changes in competencies associated with 
various occupations from 2024 to 2040. 
Specifically, participants were asked: 

§ how they currently perceive occupation-
associated competencies compared to 
the description in today's OaSIS 
database; 

§ how they believe these competencies 
might change by 2030, and 

§ how the competencies might change by 
2040. 

 

1 Source: RAD SCIENCE SOLUTIONS 

The onerous job of ranking occupations on 
240+ competencies was alleviated by 
developing 41 competencies that are 
composites1 of, or match directly to, the 
competencies in the OaSIS database. A 
Knowledge, Skills, Abilities, and Other (KSAO) 
Framework (Table 1) guided the development 
of these 41 competencies (herein referred to 
as the NGEN41).  

TABLE 1: NGEN41 COMPETENCIES WITH THE KSAO FRAMEWORK 
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The OaSIS database was used to compute 
proficiency ratings for all of the NGEN41 
competencies for 115 manufacturing sector 
National Occupation Codes (NOC). This data 
was compiled into a database and used to set 
up a survey tool2. Participants used the 
survey tool to provide proficiency levels that 
reflected the current requirements, and the 
levels projected for 2030 and 2040. The level 
of proficiency was rated using a five-point 
scale (zero being not relevant and 5 being 
Expert level), regardless of whether or not a 
five-point scale was used in the OaSIS 
database. 

 

2 Source: VAMETRIC INC. 

Details of the development of the NGEN41 
and the survey tool are included in Appendix 
7 - Developing the NGEN41 and Survey 
Description. 

Research Participants 
Sub-sector-focused industry associations 
were competitively contracted to engage 
members of their sub-sector in the 
completion of the survey. 

The associations participating in this work are 
detailed in Table 2: Manufacturing Sub-Sector 
Coverage by Industry Association, along with 
an estimate of the portion of the 
manufacturing workforce that they represent.  

Table 2: Manufacturing Sub-sector Coverage by Industry Association 

Manufacturing  
Sub-Sector 

Automotive Parts 
Manufacturers 
Association 
(APMA), 

BiTalent Canada Canadian Marine 
Industriesand 
Shipbuilding 
Association 
(CMISA) 

Downsview 
Aerospace 
Innovation and 
Research (DAIR) 

Food Processing 
Skills Canada 
(FPSC) 

Saskatchewan 
Industrial and 
Mining Suppliers 
Association 
(SIMSA) 

NAICS Code 
Percent of Total 
Manufacturing 
Sector 
Employment 

Food manufacturing [311]       16.1% 

Chemical manufacturing [325]       5.9% 

Non-metallic mineral product 
manufacturing [327] 

      3.2% 

Primary metal manufacturing [331]       3.6% 

Fabricated metal product 
manufacturing [332] 

      10.3% 

Machinery manufacturing [333]       9.0% 

Electrical equipment, appliance and 
component manufacturing [335] 

      2.5% 

Transportation equipment 
manufacturing [336] 

      12.6% 

Miscellaneous manufacturing [339]       3.7% 

Total       66.8% 
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The six industry associations represent 
coverage of approximately two-thirds of the 
manufacturing sector North American 
Industry Classification System (NAICS) 
codes. 

Each industry association had ongoing 
access to the data that it generated, including 
reports that allowed tracking of participants 
with respect to the state of completion of the 
survey. 

Surveys were completed from December 
2023 to the end of February 2024. 

PARTICIPANT SUMMARIES 
Each sector represented by the contributing 
associations: 

§ Is a strong contributor to Canada’s GDP. 

§ Forms part of the backbone of Canada’s 
manufacturing sector. 

§ Represents Canada on the global stage. 

Automotive Parts Manufacturers’ 
Association (APMA) 
§ Canada’s national association 

representing Original Equipment 
Manufacturer (OEM) producers of parts, 
equipment, tools, supplies, advanced 
technology and services for the 
worldwide automotive industry. 

§ Members account for 90% of 
independent parts production in Canada. 

§ Fundamental objective: Promote the 
original equipment automotive supply 
manufacturing industry both 
domestically and internationally. 

§ Provides important industry 
representation to both federal and 

provincial governments, supports 
regional government initiatives, and 
creates and executes global marketing 
initiatives to develop trade and business 
opportunities for members. 

§ Plays a central role in fostering 
collaboration and forward-thinking 
environment for sharing industry 
insights, and formulating strategies to 
address emerging trends and issues to 
help ensure the sector remains 
resilient, competitive, and adaptable to 
the dynamic demands of the 
automotive landscape. 

§ Provides members with business 
development solutions and 
opportunities as well as guidance and 
assistance on modernizing their 
operations to suit the needs of Industry 
4.0. 

BioTalent Canada 
§ Supports the people behind life-changing 

science. 

§ Guides bio-economy stakeholders with 
evidence-based data and industry-driven 
standards. 

§ The go-to source for labour market 
intelligence, 

§ Focused on igniting the industry’s 
brainpower, bridging the gap between job-
ready talent and employers, and ensuring 
the long-term agility, resiliency, and 
sustainability of one of Canada’s most 
vital sectors. 
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§ Vision: The Canadian bioeconomy is 
people focused, a career of choice and a 
key driver of the Canadian economy. 

§ Mission: We strengthen Canada’s 
bioeconomy by providing valuable, 
evidence-based labour market 
information and the best job-ready 
human resources available. 

§ Values: Acting in partnership we harness 
our candour, enthusiasm and sincerity to 
demonstrate leadership, credibility, 
integrity and diversity. 

Canadian Marine Industries and 
Shipbuilding Association (CMISA) 
§ Represents over 120 member 

organizations who encompass the 
breadth of the commercial ecosystem of 
Canada’s marine and shipbuilding 
industries. 

§ Supports Canadian marine companies to 
become successful and to help market, 
build and promote ships and marine 
products across Canada and around the 
globe. 

§ Goal: Focus on industry titans, while also 
supporting the next generation of 
innovators; to drive and promote 
innovation, strategic partnerships, 
advocacy and champion the 
advancement of the Canadian marine 
and shipbuilding industry. 

§ Steering the course for marine industry 
leaders to leverage their innovation, 
creativity and strategic capabilities to 
have a greater impact for them and for our 
economy as a whole. 

Downsview Aerospace Innovation & 
Research Association (DAIR) 
§ Not-for-profit consortium that brings 

together academics, companies, 
research organizations, and government 
stakeholders around a shared goal – to 
advance Canada’s global aerospace 
industry leadership. 

§ Purpose: Facilitate innovative 
collaboration between industry and 
academia to strengthen Ontario’s 
aerospace ecosystem to the benefit of 
the Canadian sector. 

§ Immediate goals: Foster strong R&D 
partnerships and create transformational 
solutions that can significantly boost 
competitiveness. 

§ First envisioned in 2012 by Centennial 
College, the University of Toronto and 
Bombardier, DAIR began as a working 
group seeking to strengthen Canadian 
aerospace R&D and education; 
Incorporated in 2018. 

§ Partnered with InnovaIT Professional 
Services (focus on strategic opportunity 
analysis for recruitment, training and 
program development in the aviation and 
aerospace sector) in execution of this 
project. 

Food Processing Skills Canada (FPSC) 
§ Food and beverage manufacturing 

industry’s workforce development 
organization. 

§ A non-profit organization with 
representatives across Canada, which 
supports food and beverage 
manufacturing businesses from coast to 
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coast in developing skilled and 
professional employees and workplace 
environments. 

§ Their work directly, and positively, 
impacts industry talent attraction, 
workforce retention and employment 
culture. 

§ Care about assisting the industry with 
funding, training, and retaining the very 
best people for the job. 

Partnerships with industry, associations, 
educators, and all levels of governments in 
Canada, has supported the development of 
exceptional resources for the sector including 
the Food Skills Library, Canadian Food 
Processors Institute, FoodCert, The Learning 
and Recognition Framework, and Labour 
Market Information Reports. 

Saskatchewan Industrial and Mining 
Suppliers Association (SIMSA) 
§ Non-profit organization representing 

more than 340 Saskatchewan-based 
supplier- members who provide goods 
and services to the industrial, mining, and 
energy sectors. 

§ Currently the only organization that 
represents suppliers that have a physical 
presence in Saskatchewan, with most 
also having their global headquarters in 
the province. 

§ Supports, promotes, and represents the 
interests of Saskatchewan-based 
suppliers who serve large-scale 
industrial, mining, and energy businesses 
both in and out of province. 

§ Actively markets members to 
procurement professionals through in-
person events and via the Saskatchewan. 
Supplier Database, working to increase 
sales, educate stakeholders, and 
advocate for the members and industries 
we serve. 

§ Strives to engage members, their 
customers, government agencies, and 
other stakeholders to build sustainable, 
productive, and transparent 
relationships. 

§ Specialists can be found providing goods 
and services for the potash, oil, gas, 
uranium, nuclear, coal, gold, agriculture, 
base metals, steel production and other 
industries.
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The Labour Market Research by Next 
Generation Manufacturing Canada (NGen) into 
the Core Competencies of the Canadian 
Manufacturing Workforce was intended to 
solicit input about the conditions facing 
Canadian manufacturing firms to help 
determine if current skills and competency 
levels are appropriate to meet workforce needs 
today and into the future, as well as how 
occupational skill requirements are expected to 
evolve over the next decade and a half. 

The Relationship Between Skills 
and Competencies 
The Indeed.com Career Guide speaks 
specifically about skills and competencies. 

Employees need both skills and competencies 
to succeed in the workplace. The pathway to 
development for competencies is typically 
more intensive and takes longer than the 

pathway for skill development. That is because 
competencies involve a set of behaviours, 
abilities and proficiencies. 

Before addressing the skills and 
competencies required to support the future, 
we need to understand the environment in 
which they will be used by asking questions 
such as, 

§ What does the manufacturing 
environment look like across sectors? 

§ What challenges are impacting each 
sector’s ability to thrive now and in the 
future? 

§ What trends are driving the impacts to 
workforce capability? 

§ What is impacting recruitment and 
training?  

Our focus is the Canadian labour market. 

A Current Picture of the  
Manufacturing Sector 

 

 

Skill Competency 

The ability, to use one’s knowledge emectively and 
readily in execution or performance 

Possession of sufficient knowledge or skill - 
combine skills, knowledge and abilities 

Strength that individuals gain through training and 
experience 

Demonstrable sets of proficiency and abilities 
used to achieve a goal or complete a task 

Two categories: 
§ SoF (non-technical) skills: No industry-

specific 
§ Hard (technical) skills: Industry-specific 

Three categories: 
§ Behavioural or life skill: Manage daily and 

personal needs 
§ Functional or technical: Succeed in their roles 
§ Professional: Help succeed within an 

organization 
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Canadian Labour Market 
Manufacturing is one of four industrial 
categories defined by the Government of 
Canada, the others being Consumer 
Products, Service Industries and 
Technologies. Each of these industries is 
looking for success in a weakening labour 
market. (Mark Desormeaux, 2024) 

In Desjardins Economic News (March 8, 
2024), Mark Desormeaux, Principal 
Economist at Desjardins, highlights 4 key 
messages impacting the Canadian Labour 
Market (Mark Desormeaux, 2024): 

 

§ Gains in hiring were concentrated in full-
time work and private sector hiring 
continues to lag advances in the public 
sector. 

§ Most job gains came from self-
employment, which sends mixed 
messages about the health of the labour 
market. 

§ Population gains continue to outstrip net 
job creation Figure 1: Employment Skill 
Not Keeping Up with Population Growth. 

§ The labour market is still softening 
despite a solid pick-up in hiring. 

  

Figure 1: Employment Skill Not Keeping Up with Population Growth 
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§ In a 2021 Survey of Employers on 
Workers’ Skills, Statistics Canada 
reported that:The majority (56.1%) of 
Canadian employers reported their 
overall workforce was not fully proficient 
to perform their job at the required level, 
mainly driven by businesses with 20 to 
over 100 employees in their workforce. 

§ Technical, practical or job-specific skills 
showed the highest gap, followed by 
problem-solving skills. Reading 
comprehension and basic math and 
calculating skills were reported the least. 

§ Information and communications 
technology was the top factor that 
affected the skill requirements of 
employees as reported by 2/3rds of 
businesses, and working tools like 
machinery, robotics and equipment was 
indicated by 55.5% of businesses. 

§ More than 2/5ths of businesses 
experience difficulties recruiting 
employees, mainly due to a lack of 
interest in the sector. 

The manufacturing sector was represented in 
the 17,880 Canadian establishments that 

contributed to these results and 67.3% of 
their respondents reported the lack of 
proficiency in their workforce. 

A November 2023, Internships News blog 
from Inspiring Interns (Kirsten Barnes, 2023) 
in the UK consolidated research from a 
number of organizations focused on new hire 
expectations: 

§ Bright Network (Kirsten Barnes, 2023) 
identified: 

- a growing concern from new graduates 
regarding the cost-of-living crisis; they 
are pursuing higher salaries and 
enhanced job security. 

- new graduates are seeking flexibility 
that aligns with their personal 
commitment so they can achieve a 
work-life balance. 

§ Milkround (Milkround, 2024) research 
suggests that 31% of Gen Z graduates are 
eager to enhance their skills as part of 
their career advancement; they are 
looking for professional development 
opportunities to enhance skills. 

§ The Prospects Sustainability Survey 
(Prospects Press Omice, 2022) identified 
that 91% of 1000 graduates expressed a 
strong desire to find a role where they 
could contribute to making a difference. 

When we look at the comments made from 
the NGen research participants, these 
expectations also align to the Canadian 
market recruitment experiences. (Marketing 
Team, 2023) (Kirsten Barnes, 2023) 
(Milkround, 2024) 
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Canadian Manufacturing Sector 
Manufacturing is a cornerstone of our economy 
accounting for approximately $174 billion (10%) 
of Canada’s GDP and more than $354 billion 
(68%) of Canadian exports3. The 1.7 million full-
time, well-paying jobs across the country rely 
on a highly skilled workforce that includes 
designers, researchers, programmers, 
engineers, technicians, and tradespeople. 

New technologies are opening new markets for 
Canadian manufacturers and changing how 
goods are being produced. These technologies 
are impacting the skill and competency 
requirements for manufacturing roles. 

Long-term success for the manufacturing 
sector will require collaboration between 
business and governments. The outcome of 
the research for this report identifies key 
focus areas for this work and (Bedard-
Maltais)the ultimate ongoing success across 
identified manufacturing sub-sectors. 

In a BDC blog, Pierre-Olivier Bédard-Maltais 
(Bedard-Maltais) identified the dominant 
trends that will shape the Canadian business 
environment for the next decade. He 
specifically identified the following for the 
Manufacturing sector: 

§ The accelerating pace of technological 
innovation under Industry 4.0. 

- Greater use of robotics, the Internet of 
things (IoT), data analytics and artificial 
intelligence to improve productivity, 

 

3 Source: 2ISED-ISDE Canada, 2021 

 

customer service and innovation. 
Canadian manufacturers are falling 
behind competitors in other countries 
that are embracing these advanced 
manufacturing technologies. Industry 
5.0—is already on the horizon; it 
involves bringing humans back into the 
production process by having them 
work alongside advanced robotics in 
smart co-working environments. 

§ Growing customer demand for product 
customization and other services. 

- Customers increasingly want 
manufacturers to deliver customized, 
on-demand products. Customization 
starts with having the right tools to 
make tailored products in short lead 
times. Among the new tools are virtual 
and augmented reality devices, which 
can be used to co-create products with 
customers. Customization can also be 
achieved at a larger scale by using data 
analytics and AI to identify patterns in 
customer choices and preferences. 

§ Omer products as a service: 

- For example, a maker of heavy 
equipment could contract the use of its 
equipment on a per-hour-of-use basis 
rather than sell it in a one-time 
transaction. In this way, the 
manufacturer creates an ongoing 
relationship with the customer, 
providing continuous cash flow and 
opportunities to add more business. 
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§ Lack of resources is a chief obstacle to 
adopting Industry 4.0 successfully. 

- Advanced manufacturing requires a shift 
in technical skills and management 
practices to unlock its benefits and a 
factory’s workforce will have to include 
data analysts, programmers and robotics 
technicians. This means companies will 
have to widen their recruitment efforts to 
find these workers and support workers 
to adapt to new routines and 
technologies. 

§ The aging of the population and Canada’s 
increasing dependence on immigration 
for population growth and to fill roles. 

§ Mounting sustainability challenges in a 
time of climate change 

§ Shifting market dynamics ranging from 
slowing economic growth to intensifying 
foreign competition to a transition to a 
services economy 

This picture sets the stage for the assessment 
of the changing skills needs of the Canadian 
Manufacturing Workforce research. 

SUB-SECTOR INSIGHTS AND ISSUES 
The overall objective of this exercise was to 
develop a cross-sector pan-Canadian 
database of the skills and competencies of 
the current manufacturing workforce and to 
identify the critical new skills and 
competencies that will be required in five and 
ten years to support industry success. 

The pace of business continues to accelerate. 
The context and influences that form the 
setting for this research must be considered 
when evaluating the skills and competencies 
of existing and future manufacturing 
workforces. This exploration serves to provide 

reinforcement that a cross-sector pan-
Canadian database of the skills and 
competencies of the current manufacturing 
workforce is possible, useful and viable. 

What does the manufacturing 
environment look like across sectors? 
Each association provided context to set the 
stage for the skills and competency 
discussion and the following tables highlight 
the influencers that provide context to the 
manufacturing workforce requirements: 

§ Perspective 

§ Trends and Considerations 

§ Recruitment 

§ Challenges 

§ Technology 

§ Training at a high level 

Not surprisingly, differences are found in the 
products being produced in each sector, the 
natural resources used in their manufacturing 
process, and the distribution of locations 
across the country. 

§ More importantly, similarities are found 
in the complexity and size of businesses 
supporting direct production, suppliers 
and distribution of products. 

§ Their impact on domestic and 
international markets. 

§ Their reliance on many different roles with 
varying levels of skill and education.  

The following pages provide each 
association’s insights into the manufacturing 
sector:
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PERSPECTIVE 
Associations 

APMA BioTalent Canada CMISA DAIR FPSC SIMSA 

Employs over 100,000. Bioeconomy employs nearly 
200,000 with 73,940 in bio- 
manufacturing 

Employs approximately 
30,000 (Government of 
Canada; 2020 Annual Report) 

Contributes over 212,000 jobs Employs approximately 
300,000 workers in 2022 

Employs over 34,000 

Supplies components to both 
domestic and international 
vehicle manufacturers 
especially U.S. and Mexico. 

Fours sub-sectors: agri-bio 
(21%), bio-industrial (20%), 
bioenergy (5%); bio-health 
(54%) 

Build, maintain, and retrofit 
large-scale commercial, 
research, and naval 
vessels, lakers, tugboats, 
search and rescue vessels, 
offshore drilling or energy 
platforms, ferries, fishing 
vessels, offshore supply 
vessels 

Two segments – Aerospace 
(Engineering and 
Manufacturing-related 
occupations) and Aviation 
(Maintenance, pilot and 
crew training) 

There are 13,150 food and 
beverage processing 
establishments in Canada, 
with the majority of 
establishments 
concentrated in Ontario, 
Quebec or British Columbia 

Significant pillar of 
Saskatchewan's GDP and 
labor market, bolstering 
worldwide agricultural and 
energy frameworks - home of 
23 of 31 critical minerals 
identified by Federal 
Government 

Diverse range of companies - 
Tier 1, 2 and 3 but especially 
small and medium-sized 
businesses. 

Each sector requires bio- 
manufacturing efforts to 
support their innovation. 

Hundreds of small, mid-sized, 
large technology-driven 
businesses 

Most revenue base and 
employment (>65%) from 
direct manufacturing and 
supply chain activities 

Includes Food 
Manufacturing, Beverage 
Manufacturing and Cannabis 
Product Manufacturing 

Symbiotic relationship 
between the mining 
industry and the local 
economy, fostering growth 
and development 

Supply internal combustion 
and electric vehicles by 
producing engine parts, 
chassis systems, electrical 
systems, interior and 
exterior trim and advanced 
materials. 

Since COVID, bioeconomy 
has increased in importance 
as an economic driver and 
population preparedness 

Canada is currently making 
industry-launching 
investment in this sector 
through the development 
and acquisition of over 40 
large ships for the Navy and 
Coast Guard 

Small number of dominant 
OEM firms and Tier 1 supply 
chain firms (Ont. and Que.) 
alongside a much larger 
number of smaller OEMs, 
suppliers, engineering 
design, and support 
manufacturing and 
maintenance 

Transformation of 
agricultural products into 
food or beverages, or of one 
form of food or beverage into 
other forms for consumption 
by humans or animals 

Transition towards a 
decarbonized energy grid 
signals a transformative 
period, demanding 
adaptability and skill 
development within the 
workforce. 

Invests heavily in R&D; 
partners with post-secondary 
institutions, to develop 
products, improve 
processes, efficiency and 
performance. 

Only 30% of companies have 
a dedicated HR department 

Supported by post-secondary 
institutions, provincial training 
authorities and agencies for 
advanced skill development 

Large companies represent 
only 5-10% of the industry’s 
number of firms, but close to 
80% of total employment 

Supports 11 sub-sectors and 
has more than 14,000 
establishments; incredibly 
diverse in terms of 
employment options 

Premier producer of potash 
globally; 2nd largest 
producer of uranium 
internationally; pivotal role 
in nuclear energy sector 

Adapts and thrives thereby 
positions Canada as a leading 
player globally and is closely 
integrated into the global 
supply chain. 

Better support for health and 
well-being of Canadians in the 
event of future health 
emergencies 

Potential for excellent careers 
and significant intellectual 
property 

Ranked #1 in R&D among all 
Canadian manufacturing 
industries – but $ is declining 

Unique: More labour intensive 
than other forms of 
manufacturing 

One of Canada’s largest 
mining provinces by mineral 
sales – supply chain 
dominated by high mix, low 
volume work 

Ontario is centre of 
automotive manufacturing in 
Canada; Quebec is next. 

 Rely on highly skilled 
workforce 

Revenues for civil aircraft 
production dropped by nearly 
34%; Canada, still faring 
better than the global market 
– expect 2019 levels by 2024 

Relative inability to pass on 
costs to other parts of the 
supply chain or end 
consumers. 

Mining sector benefits the 
manufacturing industry, 
particularly those involved in 
contract fabrication and 
manufacturing work 
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TRENDS 
Associations 
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Growing high demand for 
specialized skills, especially 
expertise in electric and 
hybrid technologies, battery 
systems software integration 
and data analytics 

Advancements in bio- 
manufacturing 
processes 

Industry-launching 
investment new ships 

Conservative estimates of 
employment growth; number of 
jobs dramatically decreasing 
2019 and 2021; Reticent to lay 
off employees and in many 
cases are finding it less painful to 
keep employees on at financial 
loss than to try to recover a lost 
workforce 

Legalization of edibles and infused 
beverages – cannabis product 
manufacturers had significant 
requirement for labour to meet 
product demands - wanted to hire 
people with experience in 
manufacturing food and beverage 
products; significant disruption in 
other sectors 

Bracing for the impact of 
significant capital projects and 
the evolving demands of a 
greener economy, necessitating 
a strategic approach to 
workforce management and 
development. 

Growing emphasis on 
people and soft skills that 
focus on human interaction 

Regulations requiring 
greater emphasis on 
technology, business 
acumen and technical 
expertise 

Adapting 
shipbuilding from 
bespoke 
construction to 
manufacturing 
processes 

Scope of projects have some 
guarantee stable revenues 
and employment over long 
periods to OEMs and supply 
chain that supports them. 

Consumer preferences have an 
enormous impact on the sector, 
especially when there is a 
wholesale shift in the types of 
products desired 

Moving towards more 
complex welding tasks likely 
due to introduction of new 
materials and technologies in 
welding field 

Persistent labor shortage and 
the evolving dynamics of 
manufacturing processes, 
coupled with the transition 
towards zero-emission 
vehicles (ZEVs) 

Increased automation 
and digitalization 

Retrofitting vessels “Gig economy” allowing some 
workers to build flexibility in 
their hours and presence or to 
create a “hired gun” approach 
allowing skilled gig workers to 
be more mobile 

Skill level for Production roles 
continued to grow for 2030 and 
2040; non-industry observer might 
expect to be decrease by 
technology rather than work with it 

Predominance for high- 
mix/low-volume work, 
contrasting significantly with 
industries that produce high 
volumes of identical products, 
e.g. the automotive industry. 

Growing automation of 
assembly processes and the 
digitization of interfaces for 
tasks such as production, 
metrology, and quality control 
are increasingly noticeable on 
the factory assembly line 

AI is revolutionizing 
bio- manufacturing in 
Canada by driving 
innovation, improving 
productivity, and 
advancing the 
development of life-
saving therapies. 

 Modern factory is increasingly 
evolving to an environment in 
which unskilled positions are 
diminishing in number and 
their value to production while 
growing the market for 
digitally literate skills 

Regulations around packaging and 
labelling 

Anticipation that 
underground and mining 
conditions will become more 
intricate and challenging 

Technological 
advancements reshaping 
automotive sector 
landscape 

Efforts to foster 
innovation and 
competitiveness 

 Hosting a relatively young 
workforce; have neither had 
much turnover in recent years 
nor expect to have in the near 
term 

Way that productivity is calculated 
does not look favourably on labour 
intensive sectors, as it is calculated 
on a per worker basis 

Manufacturing specifications 
grow more stringent and 
products more complex; 
Materials used in 
manufacturing diversifying 

Significant chip shortage, 
disrupting production lines 
and impacting vehicle 
availability across the globe 

  Manufacturing is sensitive to 
major socioeconomic events 
and conditions – leading to 
uncertainty 

Challenges (and some opportunities) 
presented by climate change 

Escalating complexity of 
engineering projects 

   Federal Aerospace Review, 
Vision 2025 – 2019 reports, 
Minister for Innovation, 
Science and Industry – 
suggest national strategy 

 Work environment evolving to 
be more collaborative and 
versatile 
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WORKFORCE CHALLENGES 
Associations 

APMA BioTalent Canada CMISA DAIR FPSC SIMSA 

Attracting individuals to 
manufacturing jobs is a 
challenge at all levels of 
employment 

Gap in bringing in the 
people with the skills to 
use the facilities 

Retrofit jobs require 
large amounts of 
time, labour and 
capital 

Distribution of overall employment levels 
in aerospace is highly focused in Central 
Canada 

Age demographic worrying; 
expected to be 67,000 current 
workers retiring from the sector by 
2030 

Economic Fluctuations: Cyclical 
nature of mining, affects job stability 
and workforce planning. 

Widespread retirement of 
experienced workers 
leading to substantial 
labour shortage and loss 
of valuable institutional 
knowledge 

Lack of qualified 
candidates with required 
specialized skill sets or 
experience, practical and 
non-academic skills 

Limits on 
availability of 
skilled 
tradespeople – 
force unwanted 
trade-offs 

Aging workforce – average age of 
aerospace work is 54; expect large 
number to exit in next few years 
before younger workers settle in 
career 

Demand for new labour is 
accelerated as the sector is 
predicted to continue growing – 
new people 50% of today’s 
workforce 

Aging workforce with sizable portion 
due to retire by 2030 

Misconception about 
nature of manufacturing 
work and facilities 

Loss of candidates and 
employees to large, 
well- known 
organizations 

Under strain 
responding to 
significant production 
demands 

Labour shortages: Young not coming 
into manufacturing industry; not 
attractive 

Lack of interest in working in these 
sectors; more skilled than it is 
recognized to be 

Labour shortfall for skilled workers 

Traditional domain for 
unskilled workers gradually 
less attainable for 
individuals lacking 
fundamental skills 

Insufficient capital or 
resources to pay 
competitive wages to 
attract and retain 
candidates 

Location of work – 
smaller yards are 
remote; largest 
yards are urban 

Jobs not re-bounding to 2019 levels 
until 2028; Concern about the ability 
of the industry to meet staffing levels 

Climate change has outsized 
impact on food and beverage 
manufacturing due to their reliance 
on agricultural inputs 

Lack of younger individuals 
entering 

Challenges in maintaining 
competitiveness if the 
workforce is not 
adequately prepared for 
the technological 
demands of ZEV 
production 

Lack of applicants Competing for talent 
in engineering and 
design, skilled trades, 
advanced 
manufacturing, 
project management, 
information 
technology 

Mandatory certification and 
apprenticeship challenges due to 
long “seat-time-based” requirements 
for qualification, failure to recognize 
cross- occupational competencies, 
and limitations in recognizing 
competencies in shorter, skill- 
focused learning achievement 

Lack of coordination in the 
regulatory environment - regulatory 
changes that are brought from one 
area of government that conflict with 
existing regulations from another 
area of government 

Attracting Talent: Offering 
competitive wages, benefits, and 
conditions to attract and retain 
skilled workers in a challenging 
industry, which do not want to live 
in smaller, sometimes remote 
places. 

 Lack of skilled talent to 
grow the industry will put 
Canada in a position 
reliance on others 

Attracting and 
retaining strong 
workforce 

Controlled Goods Program (CGP) and 
International Traffic in Arms 
Regulations (ITAR) can restrict or delay 
the hiring of competent employees 
from foreign countries, or recent skilled 
immigrants to Canada. 

Hiring for the current roles and skill 
levels is a consistent challenge and 
as the skill level increases for all 
roles into the future the challenge for 
employers within the sector will be 
greater 

Shifting workforce demand: next 
generation values different things 
than predecessors – i.e. desire for 
deep meaning in their work and 
focus on lifestyle and family 
needs. 

 >16,000 additional workers 
required by 2029 to sustain 
sector - expect only 25% 
to be filled 

No dedicated 
post-secondary 
infrastructure 

Some do not have the population 
base to support hiring needs; hard 
luring young people to small towns 

Limited ability to compete with 
other sectors directly in wages; 
vulnerable to staff recruited away 

 

   High levels of competition and 
mobility of the skills within the overall 
industry 

Hiring challenges are not felt 
equally across the various sub-
sectors 

 

   Regulations confound mobility and 
skills development agility 
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TECHNOLOGY INFLUENCES 
Associations 

APMA BioTalent Canada CMISA DAIR FPSC SIMSA 

Advanced machinery integral 
to the production of electric 
vehicles 

Artificial Intelligence (AI), 
emerging technologies in all 
aspects of manufacturing 
process 

Integrating new 
technologies in advanced 
manufacturing processes, 
systems 

Automation, robotics, 
advanced technologies, 
connected networks 

Co-working with robots Adopting autonomous 
machines and processes 

 Growing reliance on digital 
platforms, data analytics and 
automation technologies in 
bio-manufacturing facilities 

Digital design and work 
packs 

Artificial Intelligence (AI) Industry 4.0 - e-commerce, 
technological innovation, 
and the rise of “smart 
manufacturing” 

Machine learning 

  New manufacturing 
techniques and technologies 

Non-destructive testing 
techniques, augmented and 
virtual reality wearables 

Availability of technology 
has impacts that are felt 
unequally across the sub-
sectors and regions 

Artificial Intelligence (AI) 

  Advanced Robotics, 
Immersive Technologies, 
Environmental 
Technologies, AI, Advanced 
Materials (carbon 
composites, aluminum, 
polymers 

Industry 4.0 has substantial 
impact on manufacturing 

Rural employers still dealing 
with a lack of infrastructure, 
such as reliable high-speed 
internet, which may impact 
their ability to implement 
available technology and 
compete on equal footing 

Broader industry trends 
towards complex, 
technology 

    Lack of technology and the 
ability to create or invest in 
the creation of that technology 
limits those sub-sector’s 
ability to expand to meet 
demand in the same way as 
the sub-sectors that do have 
access to technology 

Embracing complex, 
technology-driven 
environments, particularly 
noticeable in fields like 
welding and heavy-duty 
mechanics 

    Without access to reliable 
high-speed internet, it will be 
a challenge for some 
employers to integrate 
available technology into their 
operations. 

Industry continues to 
digitize; 

     Expansion and 
decarbonization of local 
electrical grid 
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What Does the Current Workforce  
Look Like? 

DATA DESCRIPTION 
There were 113 manufacturing organizations 
participating in the survey. Competency 
proficiency ratings were collected for 112 
occupations with a total of 502 instances. The 
top occupations in terms of number of survey 
instances, along with the number of 
instances, is captured in Table 3: 
Occupations by NOC Code with Top Survey 
Instances.  

As can be deduced from this table, most of 
the data is widely dispersed over the multiple 
occupation codes, making analysis for any 
one occupation code somewhat suspect. 

It was decided that meaningful results might 
be obtained by grouping the National 
Occupation Codes (NOC) into ‘Types’ of 
occupation. The types used were based on 
the role someone might play in the 
manufacturing organization, as well as the 
occupation description for each NOC code. 
For example, occupations containing the 
words ‘manager’ or ‘supervisor’ are grouped 
into the occupation type ‘Manager’. 
Occupations containing the word ‘engineer’ 
are grouped into the occupation type 
‘Engineer’. Occupations that make up the 
trades, were grouped into the occupation 
type ‘Trades’ and occupations that are clearly 
hands on in the production process were 
grouped into the occupation type 
‘Production’. A full listing of Occupation Types 
and the encompassing NOC Codes and 
Descriptions can be found in Appendix 8: 
Table of National Occupation Codes in the 

Survey Data and the Corresponding 
Occupation Types. 

This grouping of the data resulted in the 
identification of analyzable groups of data by 
sub- sector that is depicted in Table 4: NAICS 
Groupings for Analysis. The solid light green 
boxes in the table represent Occupation 

Types containing enough data for meaningful 
analysis. The columns outlined in green 
represent Occupation Types that can be 

Table 3: Occupations by NOC code with Top 
Survey Instances 

Occupation Description NOC Code Number 

Manufacturing managers 90010 30 

Welders 72106.01 25 

Engineering managers 20010 21 

Chemical engineers 21320 20 

Machinists 72100.01 20 

Biomedical engineers 21399.02 19 

Biological technologists 22110.01 19 

Industrial and manufacturing 
engineers 

21321 18 

Biological technicians 22110.02 15 

Mechanical engineers 21301 14 

Supervisors, food and beverage 
processing 

92012 13 

Supervisors, other products 
manufacturing and assembly 

92024 13 

Construction millwrights and 
industrial mechanics 

72400 11 

Labourers in metal fabrication 95101 11 

Labourers in food and beverage 
processing 

95106 10 
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analyzed across sub- sectors, while the rows 
outlined in red represent Occupation Types 
that can be analyzed with a sub-sector. 

In addition, data was also analyzed (number 
of responses permitting) according to 
occupation type for each industry association 
contracted in the survey. The rationale being 
that the data collected by each association is 
more broadly representative of the sector that 
the association represents.  

For example, the automotive sector is broadly 
defined in North American Industry 
Classification System (NAICS) coding as 
3361-Motor Vehicle Manufacturing, 3362-
Motor Vehicle Body and Trailer 
Manufacturing, etc. However, many of the 
participants in the supply chain of this 
industry do not identify themselves by these 
NAICS codes, preferring instead to use codes 
associated with 331-Primary Metal 
Manufacturing or 332-Fabricated Metal 
Manufacturing, for example. 

Table 4: NAICS Groupings for Analysis 

Description NAIC 
S (3) 

NAIC 
S (4) 

# Occu- 
pations 

ADMIN ENGINEER MANAGER PRODUCTION TECH- 
NICIAN 

TECHNOLO 
-GIST 

TRADES 

Food manufacturing 311  62 8 4 23 48 4 1 7 

Chemical 
manufacturing 

325  130 0 36 44 9 17 23 0 

Metal Products, 
Machinery, 
Equipment, and 
Component Mfg. 

332; 
335; 
333 

 65 0 5 4 18 2 2 37 

Ship and boat 
building 

 3366 34 0 3 2 12 1 0 16 

Aerospace product and 
parts manufacturing 

 3364 61 0 10 2 17 4 0 21 

Medical equipment 
and supplies 
manufacturing 

 3391 49 0 27 6 3 8 4 0 

Total   401 8 85 81 107 36 30 81 
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CURRENT PROFICIENCIES 
Data analysis for individual sectors were 
completed by the industry associations and 
can be found in the reports in Appendices 1 to 
6. 

This overall report contains analysis of the 
whole data set and focuses particularly on 
the exploration of trends across multiple 
sectors. For each sub-sector the data was 
grouped by occupation type. Statistics were 
generated for each competency (average and 
standard deviation). The input data contained 
survey results for the calculated OaSIS Base 
proficiencies, and for the current level of 
proficiency as perceived by participants. 

The standard deviation is a measure of the 
dispersion of the data and is a measure of 
agreement between survey participants. For a 
sufficient number of data points, standard 
deviations of the proficiency dispersion that 
are 1 or less are considered to be reasonable 
and a standard deviation of 0.5 or less are 
considered exceptional. Recalling that a five-
point scale has been used here to represent a 
level of proficiency, a standard deviation of 1 
indicates that the majority of participants are 
agreeing that the change in proficiency for a 
given competency is within one level of 
expertise (each integer from zero to five 
represents an ascending level of expertise 
from not important to expert). 

Figure 2: Aerospace - Production Occupation 
Type is a Pareto chart, for the Production 
occupation type in the Aerospace 
manufacturing sector, sorted according to 
average OaSIS Base Competency Proficiency. 
Also plotted are the averages for current 
proficiencies, as indicated by survey 
participants. The error bars in this plot equal 
+/- one standard deviation. In general, a trend 
of increasing proficiency can be observed 
from the base to the current levels. This 
indicates that survey participants believe that 
the current proficiency levels are higher than 
the computed OaSIS base levels for most of 
the NGEN41 competencies. This is a trend 
that is observed across multiple occupation 
types across multiple sectors. 

For each occupation type analysis, the 
competencies were organized into rank 
ordered lists according to the level of 
proficiency (see Table 5 for the Production 
lists). These lists can then be used to 
compare how the importance of 
competencies have changed compared to 
the average of the values computed from the 
OaSIS database. 
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A comparison of where the skills 
are vs where people think they are 
It can be seen that, although there are 
some differences in the top ten 
competencies between sectors, there 
is mostly agreement between the 
types of competencies that constitute 
the top ten list for a particular 
occupation type (in this case 
production). 

Changes to the OaSIS base top ten 
ranking are also captured in the 
following Table 6: Competency list 
changes by sector for the Production 
occupational type for clarity. 

Changes in proficiency ratings were 
also calculated by subtracting the 
averages of the surveyed proficiency 
levels. 

These changes in proficiency were 
calculated for the change from the 
OaSIS base to the currently perceived 
level of competency. A few 
competencies disappear from the top 
ten list, while others are added. The 
competency reading skill is added 
across three sub- sectors, while other 
additions are specific to one sector. 

Also captured in Table 6 are ranked 
order lists of changes to competency 
proficiency ratings that are considered 
to be significant. 
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  Table 5: Colour Map of Production Competency Rank Order Across Industry Association Sectors, Base 
to Current-1 

Rank Food Mining Pharma 3254 Aerospace Shipbuilding Automotive 
 OaSIS Base OaSIS Base OaSIS Base OaSIS Base OaSIS Base OaSIS Base 
1 Adaptability Physical Abilities Attention to Detail 
2 Psychomotor Abilities Physical Abilities Independence 
3 Physical Abilities Teamwork and Collaboration Psychomotor Abilities Professional 

Composure 
4 Attention to Detail Adaptability Physical Abilities Adaptability Teamwork and 

Collaboration 
Psychomotor 
Abilities 

5 Teamwork and 
Collaboration Attention to Detail Independence Adaptability Teamwork and 

Collaboration 

6 Skill Needed to 
Judge Quality 

Professional 
Composure Adaptability 

Skill to Use the 
Tools Necessary 
for the Job 

Independence 
Skill to Use the 
Tools Necessary 
for the Job 

7 Independence 
Skill to Use the 
Tools Necessary 
for the Job 

Teamwork and 
Collaboration 

Professional 
Composure Adaptability 

8 Skill to Use the Tools Necessary for the 
Job 

Professional 
Composure 

Skill Needed to 
Judge Quality 

Skill to Use the 
Tools Necessary 
for the Job 

Physical Abilities 

9 Sensory Abilities Leadership Skills Sensory Abilities Skill Needed to 
Judge Quality Sensory Abilities 

10 Commitment to Lifelong Learning Skill Needed to 
Judge Quality 

Professional 
Composure Reading Skill Skill Needed to 

Judge Quality 
 

Rank Food Mining Pharma 3254 Aerospace Shipbuilding Automotive 

 Current Current Current Current Current Current 

1 Adaptability Physical Abilities Teamwork and 
Collaboration Attention to Detail 

2 Psychomotor 
Abilities Physical Abilities Psychomotor 

Abilities Physical Abilities Independence 

3 Attention to Detail Teamwork and 
Collaboration 

Psychomotor 
Abilities Physical Abilities Psychomotor 

Abilities 
Skill to Use the 
Tools Necessary 
for the Job 

4 Adaptability 
Skill to Use the 
Tools Necessary 
for the Job 

Technical Skill Teamwork and 
Collaboration 

Professional 
Composure 

5 Independence Attention to Detail Sensory Abilities Adaptability Psychomotor 
Abilities 

6 Teamwork and 
Collaboration 

Professional 
Composure Reading Skill Independence Teamwork and 

Collaboration 
7 Skill Needed to 

Judge Quality Independence Attention to Detail Teamwork and 
Collaboration 

Professional 
Composure Adaptability 

8 Sensory Abilities 
Skill to Use the 
Tools Necessary 
for the Job 

Adaptability Skill to Use the Tools Necessary for the 
Job Physical Abilities 

9 
Skill to Use the 
Tools Necessary 
for the Job 

Reading Skill Skill Needed to Judge Quality 

10 Communication 
Skill Sensory Abilities Problem Solving Reading Skill Critical Thinking 

Skills 
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The sub-sectors with the greatest number of 
significant changes are the Food Processing 
and the Pharma sub-sectors. Many of the 
competencies with the most significant 
changes do not show up in the top ten rank 
ordered lists of competencies. For example, 
although respondents thought that 
proficiencies in digital literacy were much 
higher than the OaSIS base (these were 
generally a whole proficiency point or more 
above the base), this change in proficiency 
was not enough to push the competency into 
the top ten ranking. 

The top ten ranking is an arbitrary selection of 
competencies, chosen here for convenience 
and ease of understanding. It does not mean 
that competencies with a lower proficiency 
rating are not important to be able to do the 
job. When trying to recruit for the job, it would 
be expected that those that fill the most 
demanding competencies would be hired 
ahead of those that do not. That said, the 

person filling a particular position would 
ideally be proficient at the level indicated for 
all of the identified competencies relevant to 
the occupation. 

In view of the commonality observed in the top 
ten lists and the commonality observed for the 
largest changes in proficiency, it would seem 
that a great deal of cross-sector mobility should 
be possible within these manufacturing sub-
sectors. In general, this is the case, although 
consideration needs to be given to specific 
knowledge requirements which were not part of 
the survey. It could be expected that the 
knowledge requirements in the Pharma sub-
sector might be quite different to the Aerospace 
sub-sector, for instance. 

Similar patterns are observed for the Trades 
occupation, and for occupation types across 
the NAICS Code sub-sectors, summarized in 
Appendix 9: Proficiency Data.
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 Table 6: Summary of Most Significant Future Competency Changes from Current Levels 

Differences Food Processing Mining Pharma Aerospace Shipbuilding Automotive 

What disappears 
in the top ten 
competencies 

Commitment to 
Lifelong Learning 

Commitment to 
Lifelong Learning 

Independence  

Professional  
composure  

Leadership Skills 

Sensory Abilities,  

Professional   

composure 

 Sensory Abilities 

What appears in 
the top ten 
competencies 

Communication 
Skills 

Reading Skill Sensory Abilities  

Reading Skill  

Problem Solving 

Technical Skill 

Reading Skill 

 Critical Thinking 
Skills 

Most significant 
changes 

(Δ ≥ 0.5) 

Communication 
Skill 

Digital Literacy  

Reading Skill 
Writing Skill  

Skill to Identify 
Problems  

Problem Solving  

Sensory Abilities  

Creativity and 
Innovation  

Interpersonal Skills 

New Relevant 
Knowledge  

Team Building Skills  

Technical Skill  

Skill to Plan a 
Program 

Skill Needed to 
Understand 
Business Principles  

Numeracy 

Skill to Formulate 
Alternative 
Solutions  

Critical Thinking 
Skills 

Writing Skill  

Reading Skill  

Communication 
Skill 

Digital Literacy  

Creativity and 
Innovation  

Problem Solving 
Numeracy 

Digital Literacy  

Reading Skill  

Creativity and 
Innovation  

Communication 
Skill 

Sensory Abilities  

Skill Needed to 
Understand 
Business 
Principles  

Skill to Use the 
Tools Necessary 
for the Job 

Problem Solving  

Writing Skill  

Skill Needed to 
Support Supplier 
Development  

Decision Making 
Skill 

Teamwork and 
Collaboration 

Physical Abilities  

Knowledge of 
Emerging Trends 
and Technologies 

Technical Skill  

Digital Literacy  

Interpersonal 
Skills  

Communication 
Skill 

Knowledge of 
Emerging Trends 
and Technologies  

Social 
Responsibility 

Writing Skill  

Reading Skill  

Skill to Identify 
Problems 

Reading Skill  

Digital Literacy  

Knowledge of 
Emerging Trends 
and Technologies  

Writing Skill  

Team Building 
Skills  

Communication 
Skill 

Communication 
Skill 

Writing Skill  

Interpersonal 
Skills 

Skill to Identify, 
Formulate, and 
Solve Problems  

Digital Literacy  

Critical Thinking 
Skills 

Skill to Conduct  

Work Design 
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WHAT THE INDUSTRY SAYS 
The manufacturing sector in Canada is 
working hard to continue to thrive, despite 
significant challenges. All associations 
highlighted the recognition of the impacts of 
technology, changing workforce expectations 
for younger hires, the need to adopt new 
recruitment and training strategies, the lack 
of ‘prestige’ surrounding the manufacturing 
roles and career opportunities and the need 
to review and revise existing regulatory and 
certification requirements because of the 
impact they are having on ‘time to role”. 

What workforce challenges are impacting 
each sector’s ability to thrive now and in 
the future? 
§ Attracting individuals to manufacturing 

jobs is a challenge and therefore there is a 
lack of applications. 

§ The aging workforce is due for retirement 
with a shrinking candidate pool. 

§ Rural locations are impacted more by the 
lack of resources than urban locations. 

What trends are driving the impacts to 
workforce capability? 
§ Regulations continue to impact the ability 

to bring workers in quickly. 

§ Rapid and escalating change in 
manufacturing processes due to 
technology. 

§ Climate change, the ‘gig’ economy and 
external influences impact each sector 
differently. 

What is impacting recruitment and 
training? 
§ The desire to recruit skilled immigrants 

and promote diversity and inclusion for 
growth by including underrepresented 
groups such as women, new Canadians 
and Indigenous Peoples. 

§ There is a requirement for a highly skilled 
workforce. 

§ The need to collaborate with post-
secondary institutions, former 
employees, consultants, specialists, 
trainers and mentors. 

§ Revisiting training requirements and 
accreditation models. 

The tables on the following pages provide 
specific details for each association.
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RECRUITMENT INFLUENCES 
Associations 

APMA BioTalent Canada CMISA DAIR FPSC SIMSA 

More flexible approach to 
education requirements 
with emphasis on 
candidate’s potential, 
problem-solving abilities, 
and people skills 

Manufacturing and 
production, distribution and 
logistics and management, 
finance and administration 
jobs continue to be the 
hardest hit areas 

Software engineers, 
software architects, 
systems engineers 
now and projected 
increase in demand 

Demographic patterns resulting in a 
diminished pool of candidates and 
growth requirements are creating a 
highly competitive situation for skilled 
workers 

Has had to direct significant 
resources to recruitment and 
retention, and these resources 
have had to increase to deal with 
increased retirements 

Move from solely technical 
skills to more a more broadly 
skilled and adaptable 
workforce across various 
sectors. 

Removing barriers and 
promoting diversity and 
inclusion by identifying 
new pools of talent that 
have been historically 
excluded 

Lack of qualified candidates 
with practical and non- 
academic skills 

Increased level of 
diversity, equity 
and inclusion: 
Focus on women, 
new Canadians, 
Indigenous 
Peoples 

Regulations, lack of attraction to 
the industry, and anachronistic 
training and certification regimes 
cause delays and challenges to 
bridge the gap between worker 
demand and supply 

Cannabis - almost exclusively 
domestic Canadians, because 
many immigrants were worried 
about the impact on their ability 
to visit their home country and/or 
send money to relatives 

Aging demographic, and low 
unemployment rates and 
evolving job market 
demands, poses additional 
hurdles, particularly in 
attracting and retaining 
necessary skilled labour 

Significant challenges in 
hiring employees, 
prompting a shift in 
traditional hiring practices 

Talent needed is in short 
supply 

Current and projected 
future deficits in 
attraction and 
retention of talent 

Manufacturing is not seen as 
particularly attractive to youth in 
many cases 

Climate change - labour impact 
caused by climate change and 
severe weather events is felt the 
hardest by seasonal 
manufacturers 

Requirement to be versatile 
and adaptable to handle 
diverse array of tasks within 
projects 

 Need to find people with 
the right skills and 
experience to support 
industry demand 

Competition for 
talent 

Finding skilled, experienced 
workers for line work, assembly, 
machine operations, skilled trades, 
and related factory-floor positions 
is substantial and growing 
challenge, but not identified as 
most important by all 

Production (Production and 
Trades) and non-production 
roles (Manager) employers listed 
lack of applicants with the 
proper experience or proper 
training as among their top 
challenges 

Mining will be short around 
18% of the current direct 
and indirect mining 
workforce by 2030 

 Active recruitment of new 
grads 

 Some measure of recruiting 
difficulty – not all identified as 
manufacturing jobs 

Employers are struggling to find 
staff that already have the required 
skill level 

Some shifts toward 
specialized knowledge and 
problem-solving abilities 

 Candidates lack soft skills 
such as problem-solving, 
collaboration and the 
business development skills 
that support 
commercialization 

 High levels of competition and 
mobility of the skills; niche 
manufacturing raiding other firms 
and sectors 

Smaller employers require staff to 
have a more diverse skillset as 
there are still all the same tasks 
that need to be completed to 
ensure products are manufactured 

 

   Lack of interest from young 
workers challenging for smaller or 
more remote 

Location of the processing 
facilities – rural and semi-rural 
areas, limits ability to recruit 

 

   Lack of commitment in domestic 
populations – Gen Z and millennials 
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TRAINING INFLUENCES 
Associations 

APMA BioTalent Canada CMISA DAIR FPSC SIMSA 

Shift toward hiring 
individuals with 
foundational skills and 
then investing in on-the-
job training programs to 
refine the specific job 
skills to support retention 

Skills required to meet 
labour demands align with 
other key job functions, 
including management, 
business development, and 
information technology. 

Integrating new 
training models 

Rapid changes in skill requirements 
are being seen in many occupations, 
suggesting that accepted levels of 
proficiency and the training pathways 
to deliver them may no longer be 
properly targeted and delivered 

Expected increase in the skill 
level of the workforce for 2030 
and 2040 

Need for workers to keep pace 
with technological 
advancements. 

Investment in employee 
development programs 
in- house and third-
party to address 
technical and soft skill 
shortage 

Work-integrated learning 
(WIL) is a catalyst for 
sustained growth - can 
serve as effective tool for 
skill development 

Developing 
strategies to focus 
on skills gaps 

Understanding of connected 
technologies, digital literacy, and 
lifelong learning are becoming a 
critical skill set 

 Importance of interpersonal 
skills in a technologically 
advancing world 

Training, apprenticeships, 
and partnerships with 
post- secondary 
institutions to upskill 
existing workforce and 
attract new talent 

Ability to adapt to new 
technologies, processes, 
and regulations 

Revisit training 
requirements and 
accreditation models: 
Focus on outcomes 
and competencies 
specific to marine and 
shipbuilding 

Colleges and universities are not 
able to graduate enough technical 
individuals to meet industry 
demand 

 Need for ongoing learning 
and adaptation 

 Forward thinking 
approach to skill 
development, 
anticipating evolving 
demands 

Ensure programs 
like welding offer 
access to variations 
for different ship-
oriented materials 

Related certification pathways take 
2 to 4 years to complete and even 
then, newly graduated recruits are 
often estimated to be months away 
from full productivity with specialty 
equipment and proprietary systems 
and techniques 

 Shifting Skills-demand: 
Addressing the mismatch 
between industry needs 
and available skills through 
targeted training and 
education. In-demand skills 
are changing as digitization 
propagates through the 
supply chain. 

 Link to Student Work 
Placement Program 
(SWPP) 

Explore private / 
public sector 
partnerships for 
training infrastructure 

Many new non-traditional skills 
requirements for the future 

  

 Hire promising candidates 
then provide own training to 
produce the exact, highly 
tailored skill sets for specific 
positions 

 Niche manufacturing – struggle with 
finding capable employees and 
therefore have to invest heavily in 
mentoring and training 
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Many of these insights align with concepts 
presented by NGen’s Chief Manufacturing 
Omicer, Stewart Cramer in industry briefings: 
Future Ready: Workforce 4.0 and Transferable 
Skills (©2023 Next Generation Manufacturing 
Canada and Shunk and Associates). 

§ For the past 7 quarters, the global 
manufacturing industry’s main concern 
has been labour shortages. 

§ These shortages are due in large part to a 
lack of workers with technical skills. 

§ Other factors include increasing 
retirement rates and growing complexity 
in the global supply chain. 

§ And there is a direct link to the skills and 
competency research driving next steps: 

52% 
Of production workers want upskilling,  

21% participate 

65% 
Of prospective employees look at upskilling opportunities 

when considering an employer 

61% 
Of employees look at upskilling when deciding to 

remain at their current employer 

Ref. The American Upskilling Study”, Gallup and Amazon assessment, 2021 

Industry 4.0 is a reality, and the workforce 
knows it is coming. 

§ The workforce is being supplemented or 
replaced with automated tools. 

§ “Lack of a digital culture and training is 
the #1 challenge for [successful adoption 
of] Industry 4.0” 

§ Any transition to Industry 4.0 without 
preparing the workforce WILL FAIL! 

People are your #1 differentiator in the global 
marketplace is the new normal and Canada’s 
Labour Crunch is hindering our position: 

“Virtually everyone I spoke to during 
our Vision 2025 consultations agreed 
that Canada is in a fierce competition 
for talent. The jurisdictions that win 
that competition will dominate the 
industry,” 

The Honourable Jean Charest, Chair AIAC’s 
recent Vision 2025 

As one of the DAIR participants expressed, 
“…[people] are not coming fast enough, with 
the skills we need.” 
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How do competency proficiencies change 
moving forward? In general, survey 
participants believed that workers will need 
to become increasingly proficient at most of 
the NGEN41 competencies over the next 
decade and a half. 

Proficiency Changes 
This can be seen in Figure 3: Projected 
Aggregate Changes of the NGEN41 KSAO 
Competencies which, for all of the survey 
data, plots the aggregate competency 
proficiencies, comparing the current 
competency levels to those projected for 
2030 and 2040. The NGEN41 competencies 
in this figure are aggregated according to the 
KSAO construct (previously defined in the 
Research Approach section). The abilities 
portion of the framework has been separated 

into its components since the components 
are independent of each other. 

Average proficiencies from 2024 to 2040 
increase for the Knowledge, Cognitive Skills, 
Soft Skills, and Work Skills constructs. 
Cognitive Abilities and Sensory Abilities also 
increase over the time frame, while Physical 
Abilities and Psychomotor Abilities remain flat. 

The relatively flat levels for Physical Abilities 
and Psychomotor Abilities are consistent with 
the idea that there will be an increase in 
automation and robotics that will diminish the 
need for people to contribute in this way. This 
pattern more or less repeats itself in the 
occupation types in the dataset (Figure 4: 
NGEN41 KSAO Changes by Occupation Type). 

Projected Workforce Requirements 
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The increase in the Knowledge construct is not 
surprising given how the rapid change in new 
technologies are expected to drive a rapid 
change in how manufacturing gets done. As 
Industry 4.0 and artificial intelligence 
technologies become more prevalent in the 
manufacturing environment, the knowledge to 
apply these technologies to become more 
productive and competitive will demand that 
everyone in the workplace contribute new 
knowledge to facilitate new ways of doing 
things. 

Concomitant with the adoption of these 
technologies, one could expect an increase in 
the level of proficiency of cognitive skills and 
this is observed over every occupation type 
represented in Figure 4. This is consistent 
with the need to have a workforce with a 
higher level of education and experience to 
effectively implement advanced 
manufacturing technologies and methods. 

Increases in proficiency levels for soft skills 
and work skills are also observed over all 
occupation types. 

The increase in work skills is consistent with a 
work environment that is less based on routine 
and more fluid in the range of possible tasks 
needed to advance work processes. Adoption 
of new manufacturing technologies does not 
lead to a static outcome. Rapid changes in 
technology and the resulting capabilities will 
continue to drive change on an ongoing basis. 

This kind of change environment will require 
significant collaboration to  

§ recognize and solve problems, 

§ embrace the new technologies, and 

§ adopt new ways of doing things 
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An increase in collaboration and collective 
effort means more interaction between 
people. 

Productively managing these interactions 
requires an increase in soft skill effectiveness. 

Although competencies related to 
physicality, (i.e. Physical Abilities and 
Psychomotor Abilities), are flat to slightly 
decreasing across most of the occupation 
types, the exception is with Technicians; they 
register an increase in physicality. 

Generally, technicians are responsible for 
machine set ups, problem solving, calibrations, 
and solution implementation. These tasks all 
require a high degree of human interaction with 
the machine environment. 

Individual Competency Changes 
Manufacturing organizations trying to 
understand how the skill set of their workforce 
needs to change over time will want an 
assessment of how the individual 
competencies of the NGEN41 change. At this 
point, it is interesting to take a closer look to 
examine how the individual competencies of 
the NGEN41 change over the time frames of 
interest, as they relate to individual occupation 
types and manufacturing sub-sectors. 

For each of the occupation types, for which 
there was sufficient data, Pareto charts were 
generated (Figure 5: Manager - Pharma 3254 
is an example). These charts convey the 
ranking of competencies for the calculated 
OaSIS base plus the Current, 2030, 2040 
inputs from survey participants. 

A close examination of the Pareto chart reveals 
that the sort order of the competencies 
changed compared to the OaSIS base for each 
of the time frames in the survey. This is 
captured in Table 7: Colour map of Production 
competency rankings across sectors, 2024 - 
2040 which is a colour map for the production 
occupation type, of the top 10 competencies 
and how they change over time for all sub-
sectors in the survey.
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  Table 7: Colour map of Production competency rankings across sectors, 2024 - 2040 

Rank Food Mining Pharma 3254 Aerospace Shipbuilding Automotive 

 Current Current Current Current Current Current 
1 Physical Abilities Psychomotor 

Abilities 
Teamwork and 
Collaboration 

Attention to Detail  

2 Psychomotor 
Abilities 

Physical Abilities Psychomotor 
Abilities 

Physical Abilities Independence 

3 Attention to 
Detail 

Teamwork and 
Collaboration 

Psychomotor 
Abilities 

Physical Abilities Psychomotor 
Abilities 

Skill to Use the 
Tools Necessary 
for the Job 

4 Adaptability Skill to Use the 
Tools Necessary 
for the Job 

Technical Skill Teamwork and 
Collaboration 

Professional 
Composure 

5 Independence Attention to Detail Sensory Abilities Adaptability Psychomotor 
Abilities 

6 Teamwork and 
Collaboration 

Professional 
Composure 

Reading Skill Independence Teamwork and 
Collaboration 

7 Skill Needed to 
Judge Quality 

Independence Attention to Detail Teamwork and 
Collaboration 

Professional 
Composure 

Adaptability 

8 Sensory Abilities Skill to Use the 
Tools Necessary 
for the Job 

Adaptability Skill to Use the Tools Necessary for the 
Job 

Physical Abilities 

9 Skill to Use the 
Tools Necessary 
for the Job 

Reading Skill Skill Needed to Judge Quality 

10 Communication 
Skill 

Sensory Abilities Problem Solving Reading Skill Critical Thinking 
Skills 

 
Rank Food Mining Pharma 3254 Aerospace Shipbuilding Automotive 

 2030 2030 2030 2030 2030 2030 
1 Adaptability Psychomotor 

Abilities 
Teamwork and 
Collaboration 

Attention to Detail Teamwork and 
Collaboration 

Attention to Detail 

2 Psychomotor 
Abilities 

Teamwork and 
Collaboration 

Skill to Use the 
Tools Necessary 
for the Job 

Psychomotor 
Abilities 

Attention to Detail Skill to Use the 
Tools Necessary 
for the Job 

3 Teamwork and 
Collaboration 

Physical Abilities Independence 

4 Physical Abilities Adaptability Sensory Abilities Adaptability Psychomotor 
Abilities 

Teamwork and 
Collaboration 

5 Attention to Detail Psychomotor 
Abilities 

Independence Adaptability Professional 
Composure 

6 Skill Needed to 
Judge Quality 

Skill to Use the 
Tools Necessary 
for the Job 

Adaptability Teamwork and 
Collaboration 

Reading Skill Adaptability 

7 Independence Professional 
Composure 

Attention to Detail Skill Needed to 
Judge Quality 

Independence Psychomotor 
Abilities 

8 Communication 
Skill 

Independence Reading Skill Technical Skill Skill to Use the 
Tools Necessary 
for the Job 

Technical Skill 

9 Skill to Identify 
Problems 

Reading Skill Problem Solving Skill to Use the 
Tools Necessary 
for the Job 

Skill Needed to Judge Quality 
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9 Skill to Identify 
Problems 

Reading Skill Problem Solving Skill to Use the 
Tools Necessary 
for the Job 

Skill Needed to Judge Quality 

10 Skill to Use the 
Tools Necessary 
for the Job 

Technical Skill Professional Composure Critical Thinking 
Skills 

 

Rank Food Mining Pharma 3254 Aerospace Shipbuilding Automotive 

 2040 2040 2040 2040 2040 2040 
1 Adaptability Teamwork and 

Collaboration 
Skill to Use the 
Tools Necessary 
for the Job 

Attention to Detail Teamwork and 
Collaboration 

Attention to Detail 

2 Teamwork and 
Collaboration 

Psychomotor 
Abilities 

Adaptability Psychomotor 
Abilities 

Attention to Detail Skill to Use the 
Tools Necessary 
for the Job 

3 Psychomotor 
Abilities 

Adaptability Teamwork and Collaboration Reading Skill Teamwork and 
Collaboration 

4 Skill Needed to 
Judge Quality 

Physical Abilities Independence Physical Abilities Independence 

5 Attention to 
Detail 

Skill to Use the 
Tools Necessary 
for the Job 

Sensory Abilities Physical Abilities Adaptability Professional 
Composure 

6 Skill to Identify 
Problems 

Attention to Detail Digital Literacy Skill Needed to 
Judge Quality 

Psychomotor 
Abilities 

Adaptability 

7 Physical Abilities Professional 
Composure 

Psychomotor 
Abilities 

Adaptability Skill to Use the 
Tools Necessary 
for the Job 

Psychomotor 
Abilities 

8 Reading Skill Independence Problem Solving Skill to Use the 
Tools Necessary 
for the Job 

Independence Technical Skill 

9 Communication 
Skill 

Reading Skill Independence Digital Literacy Problem Solving Critical Thinking 
Skills 

10 Problem Solving Technical Skill Attention to Detail Professional 
Composure 

Skill Needed to Judge Quality 

 
Some shuffling of competencies is observed between time frames. Some of these changes are small 
(perhaps even insignificant), while some competencies disappear completely from this list of 10, and 
others suddenly appear (i.e. Digital Literacy in 2040). 

Considering that these lists are organized by proficiency level, they can be considered a reflection of how 
important competencies are to be able to do the job. 
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Magnitude of Changes 
Additionally, the magnitude of change can be 
computed for each of the NGEN41 
competencies to see where the largest 
changes are in proficiency level. These 
indicate where the largest gaps are in 
workforce proficiency. 
Figure 6: Proficiency Changes from Current 
for Production Across Six Manufacturing Sub- 
sectors is a Pareto chart of these changes 
across six sub- sectors for the Production 
occupation type. The chart is organized 
according to the sum of the changes in 
proficiency. 

The largest observed changes in projected 
proficiencies are occurring with Digital 
Literacy, Problem Solving, and Creativity and 
Innovation. 

Notice that Attention to Detail, which is in the 
top ten lists in Table 7, are at the bottom of 
the change Pareto. Also, Digital Literacy, 
which has the largest proficiency change in 
2030 and 2040, only shows up in the 2040 top 
ten lists for two of the sectors. 

This example illustrates that both the change 
in competencies, as well as the relative 
importance of the competency to the 
occupation, need to be considered. 

Figure 6: Proficiency Changes from Current 
for Production Across Six Manufacturing Sub-
sectors 

 

To understand the changes in competencies, 
the survey data was organized into lists of 
average proficiency by occupation type and 
by sector. 
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Where Are The Biggest Changes in 
Competencies Observed? 
The differences between current 
proficiencies and projected proficiencies 
were collected across sub-sectors and 
inspected for agreement. Changes in 
competencies that were equal to or greater 
than 0.5 were considered significant. (Recall 
that a change of 1.0 is equal to a change in 
expertise level on the 5-point proficiency 
scale). Competencies were grouped 
according to the number of sectors in which 
the level of change was 0.5 or greater. 
Typically, this grouping was based on one less 
than the number of sectors being considered. 
For example, if 6 sectors were being studied 
together (for a particular occupation type) a 
competency made it onto the change list if 
the observed change was significant over at 
least 5 of the sectors. 

This approach looks for commonality across 
sub-sectors for a particular occupation. It is 
an indicator of 

§ how broad a particular change in 
competency is within the manufacturing 
sector, and  

§ future cross-sector mobility, assuming 
that the changes have a similar relative 
ranking in the list of proficiencies for the 
occupation type in each sector (more on 
this later). 

Here, for reasons outlined previously we start 
by considering the data collected from 
participants associated with the individual 
industry associations. As previously indicated, 
the data is sufficient for analysis for the 
‘Production’ and ‘Trades’ occupation types. 

The dataset for BioTalent Canada contained two 
large datasets for two clearly different sectors: 

§ the Pharma Sector 3254, and  

§ the Medical Equipment Sector 3391.  

Accordingly, only the Pharma data was used 
for this analysis since the other set was not 
large enough to support relevant outcomes.  

The largest changes across multiple sub-
sectors from the participant-calibrated 
‘Current’ proficiency level to the 2030- and 
2040-time frames are captured in Table 8: 
Summary of Most Significant Future 
Competency Changes from Current Levels. 
Across the Production and Trades occupation 

Table 8: Summary of Most Significant Future Competency Changes from Current Levels 

Change 
Rank 
Order 

Production across 
Industry Association 
Sectors 

Production across 
NAICS Codes 

Trades across Industry 
Association Sectors 

Trades across NAICS Codes Engineer across 
NAICS Codes 

2030 2040 2030 2040 2030 2040 2030 2040 2030 2040 

1 Digital 
Literacy 

Digital Literacy Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

 Knowledge 
of Emerging 
Trends and 
Technologies 

2  Problem 
Solving 

  Knowledge 
of Emerging 
Trends and 
Technologies 

Knowledge 
of Emerging 
Trends and 
Technologies 

Knowledge of 
Emerging 
Trends and 
Technologies 

Knowledge of 
Emerging 
Trends and 
Technologies 

  

3  Creativity and 
Innovation 
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types, Digital Literacy consistently ranks first 
with the largest changes in proficiency level. 
This is a reflection of several of the trends 
currently shaping manufacturing sector 
organizations. Industry 4.0 driven automation 
and data driven production strategies demand 
a higher level of digital literacy. This 
competency does not show up as a large gap 
for the Engineer occupation type, presumably 
because the impression is that Engineers are 
already sufficiently proficient with digital tools. 

After digital literacy, cognitive and knowledge 
competencies show the largest gaps. Those 
with ‘hands on’ production responsibilities 
are expected to be more proficient at Problem 
Solving and to play a greater role in Creativity 
and Innovation. These findings paint a picture 
of a more skilled production workforce that 
will need problem solving skills to support an 
Industry 4.0 framework, but also to enhance 
productivity by using these problem-solving 
skills to find more efficient and effective ways 
of using enhanced production processes to 
support competitiveness. 

Those within the Trades and Engineer 
occupations appear to be expected to 
support productivity gains using a Knowledge 
of Emerging Trends and Technologies. As 
adoption of digital automation, data intense 
processes, and the use of artificial 
intelligence broadens, emerging digital tools, 
better understanding of processes, and the 
resulting changes to processes will drive an 
ongoing change paradigm in which these 
occupations are likely to be at the fore front of 
implementing new approaches. 

The summary of competency changes in 
occupation types within a sector (Table 9: 
Summary of Most Significant Future 

Competency Changes Within Sectors) shows 
some of the same trends, but also some 
sector differences. Digital literacy shows the 
largest competency gap in both the 
Aerospace 3364 and Chemical Manufacturing 
325 sub-sectors. This gap is apparent for 
Production and Trades occupation types, but 
also for the Manager occupation type. 

Notably, it was expressed that this is not a 
gap for Engineers. 

It is interesting that for Engineers, in addition 
to the aforementioned ‘Knowledge of 
Emerging Trends and Technologies’, a mix of 
soft skills, cognitive skills, and work skills 
show up as gaps. This is particularly true of 
the Aerospace sub-sector where it appears 
that an enhanced level of responsibility to 
work with, or lead teams appears to be 
expected going forward. It also appears, that 
in this sector, Engineers are expected to play 
a bigger role in independently ensuring that 
problem solving is aligned with the needs of 
the business.  

The Manager occupation type, in addition to 
the projected gap in Digital Literacy, also lists 
projected gaps in ‘Technical Skill’, ‘Knowledge 
of Emerging Trends and Technologies’, and 
‘Creativity and Innovation’. Taken together, 
these gaps infer increasing responsibility for 
Managers to understand technical details 
and the emerging trends and technology in 
order to support the efforts of other 
occupation types in developing and 
implementing creative solutions to 
production challenges. 

Taken together, these analyses infer that all of 
the job functions in the organization have 
some competency building to do in order to 
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effectively contribute to an environment in 
which change will happen more rapidly and 
demand everyone to take more responsibility 
to flexibly support the incorporation of 
change into the workplace. 

  

Table 9: Summary of Most Significant Future Competency Changes Within Sectors 

Change 
Rank 
Order 

Chemical Manufacturing 325  Aerospace 3364 

Manager Engineer Production  Engineer Production Trades 

2030 2040 2030 2040 2030 2040  2030 2040 2030 2040 2030 2040 

1 Digital 
Literacy 

Digital 
Literacy 

 Knowledge of 
Emerging 
Trends and 
Technologies 

 Digital 
Literacy 

 Skill to Plan a 
Program 

Skill to Plan a 
Program 

Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

Digital 
Literacy 

2  Technical 
Skill 

 Adaptability  Indepen-
dence 

 Teamwork and 
Collaboration 

Knowledge of 
Emerging 
Trends and 
Technologies 

  Knowledge of 
Emerging 
Trends and 
Technologies 

Knowledge of 
Emerging 
Trends and 
Technologies 

3  Knowledge of 
Emerging 
Trends and 
Technologies 

 Technical 
Skill 

   Project 
Management 
Skill 

Teamwork and 
Collaboration 

  Decision 
Making Skill 

Decision 
Making Skill 

4  Creativity and 
Innovation 

      Skill to 
Identify 
Problems 

    

5         Skill Needed 
to Support 
Supplier 
Development 

    

6         Project 
Management 
Skill 

    

7         Initiative     

8         Skill Needed 
to Understand 
Business 
Principles 
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Dealing With the Gaps 
There are multiple approaches that 
manufacturing sector organizations can use 
to achieve the workforce competency levels 
needed to effectively operate in 2040. Most 
organizations will need to adopt several of 
these approaches in order to achieve the 
workforce talent levels projected for 2040. 
We discuss some of those here in the context 
of the nuances that were evident from the 
survey data analysis. 

Specific approaches to solving the skills gap 
problem include: 

1. Upskilling 

2. Recruitment within the Manufacturing 
Sector 

3. Recruitment from other Sectors 

4. Training and Education Collaborations 

5. Supporting a National Strategy for 
Workforce Upskilling 

UPSKILLING 
Investing in the training needed to improve 
proficiency levels within an organization’s 
existing workforce is one of several strategies 
to achieve the desired talent competency 
level by 2040. This approach requires the 
organization to identify competency gaps in 
their existing workforce and then to find and 
engage in the appropriate training to close the 
competency gap. 

Which gaps should organizations target to 
invest in the training to close the gap? Ideally, 
all gaps would be identified and invested in, 
but this may not be feasible. There is also the 
dichotomy, pointed out earlier, that the most 
important competencies associated with the 
ability to perform in an occupation may not 
be the same competencies that are projected 
to have the largest performance gaps. The 
competencies with the largest gaps are not 
necessarily the competencies that are rated 
most important to do the job. There is a trade-
off between the size of the competency gap 
and the relative importance of the 
competency to occupational performance. 

To reconcile this dichotomy, we have 
considered the product of these two numbers 
which we call the Skill Upgrade Ratio. 

Competencies with a big gap but a lower level 
of relative importance will be elevated, as will 
competencies with a smaller gap but a larger 
relative importance. The third column in Table 
10: Competency Rankings for 2040 - 
Production - Across NAICS Codes 325, 3364, 
3366, 332,335,333, 311 contains a rank order 
list of the Skill Upgrade Ratio for the same 
data. 

Inspection of this list reveals that the 
approach ‘juggles’ the top competencies 
from the Change and Proficiency rankings. It 
is also interesting to examine more closely 
the relative competencies on the Skill 
Upgrade Ratio list. 
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Figure 7: Sum of Skill Upgrade Ratio - 
Production - Across NAICS Codes 325, 
3364, 3366, 332,335,333, 311 plots the 
sum of the Skill Upgrade Ratio for the 
Production occupation type, across all 
of the listed NAICS codes. It is clear from 
this plot that the most important 
competency for upskilling is Digital 
Literacy. It is also interesting though to 
look at what other competencies have 
priority. In the first 10 of these skills, a 
combination of cognitive skills and soft 
skills dominate the order of importance. 
This is consistent with the idea that a 
future workplace will require workers 
that are not only able to competently 
work with the technology and machines 
of automation, but will also need to have 
increased cognitive skills, be able to 
effectively work with others to solve 
problems, and creatively implement 
improvements as technology continues 
to evolve. 

This observation extends to other 
occupation types as well (see Appendix 
10: Skill Upgrade Ratio Plots for plots of 
the other occupation types). 

Figure 7 (and the plots for other occupation 
types in the Appendices) is also relevant to 
those in the training and education business. 
Soft skills training is typically not explicitly 
targeted in education and training programs 
that are focused on delivering technical 
knowledge. While there are clearly some 
technical related skills that rank high on the 
Upgrade list, there is a preponderance of 
cognitive and soft skills that also are 
important. This is an opportunity for 
educators and trainers to provide programs 
focused on upgrading these particular skills. 
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 Table 10: Competency Rankings for 2040 - Production - Across NAICS Codes 325, 3364, 3366, 
332,335,333, 311 

NGEN41 Ranked Change to 2040 NGEN41 Ranked Proficiency 2040 Skill Upgrade Ratio for 2040 

Digital Literacy Teamwork and Collaboration Digital Literacy 

Problem Solving Psychomotor Abilities Problem Solving 

Communication Skill Attention to Detail Skill to Identify Problems 

Critical Thinking Skills Adaptability Reading Skill 

Creativity and Innovation Physical Abilities Teamwork and Collaboration 

Interpersonal Skills Skill to Use the Tools Necessary for the Job Creativity and Innovation 

Skill Needed to Evaluate Alternatives Reading Skill Technical Skill 

Social Responsibility Digital Literacy Critical Thinking Skills 

Teamwork and Collaboration Independence Communication Skill 

Technical Skill Skill Needed to Judge Quality Skill to Use the Tools Necessary for the Job 

Adaptability Problem Solving Skill Needed to Judge Quality 

Decision Making Skill Sensory Abilities Interpersonal Skills 

Skill Needed to Understand Business 
Principles Technical Skill New Relevant Knowledge 

Independence Skill to Identify Problems Adaptability 

Numeracy Professional Composure Skill to Identify, Formulate, and Solve Problems 

Skill to Design a System Communication Skill Numeracy 

Skill to Design Experiments Commitment to Lifelong Learning Skill to Conduct Work Design 

Skill to Identify, Formulate, and Solve 
Problems Critical Thinking Skills Commitment to Lifelong Learning 

Attention to Detail Numeracy Independence 

Physical Abilities Skill to Identify, Formulate, and Solve Problems Social Responsibility 

Entrepeneurial Skill Writing Skill Attention to Detail 

Professional Composure Cognitive Abilities Skill Needed to Evaluate Alternatives 

Knowledge of Emerging Trends and 
Technologies Creativity and Innovation Initiative 

Psychomotor Abilities Interpersonal Skills Skill to Design a System 

Reading Skill Initiative Professional Composure 

Sensory Abilities Decision Making Skill Decision Making Skill 

Skill Needed to Support Supplier 
Development Team Building Skills Knowledge of Emerging Trends and 

Technologies 

Skill to Conduct Work Design Leadership Skills Team Building Skills 

Skill to Plan a Program Skill to Design Experiments Skill to Formulate Alternative Solutions 

New Relevant Knowledge Skill Needed to Evaluate Alternatives Cognitive Abilities 

Cognitive Abilities Skill to Design a System Skill to Design Experiments 

Commitment to Lifelong Learning New Relevant Knowledge Skill to Plan a Program 

Initiative Skill to Plan a Program Writing Skill 

Leadership Skills Social Responsibility Leadership Skills 

Project Management Skill Skill to Conduct Work Design Project Management Skill 

Skill Needed to Judge Quality Skill to Formulate Alternative Solutions Skill Needed to Support Supplier Development 

Skill to Formulate Alternative Solutions Skill Needed to Support Supplier Development Skill Needed to Understand Business Principles 

Skill to Identify Problems Project Management Skill Sensory Abilities 

Skill to Use the Tools Necessary for the Job Entrepeneurial Skill Entrepeneurial Skill 

Team Building Skills Knowledge of Emerging Trends and 
Technologies Psychomotor Abilities 

Writing Skill Skill Needed to Understand Business Principles Physical Abilities 
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RECRUITMENT 
One approach to recruitment might be to use 
the top ten competencies from the Upskilling 
ranking in Figure 7 and then search the OaSIS 
database for those competencies and the 
associated average proficiencies from the 
analysis. 

This was attempted using the online OaSIS 
search tool which allows someone to build a 
list of competencies and associated 
proficiency or importance scales, and then to 
search the OaSIS database for occupation 
descriptions that are close to the list. In this 
case, the NGEN41 top ten were converted back 
to the original OaSIS descriptors and the 
proficiency and importance scales were set to 
the averages from the survey analysis for the 
Production occupancy type. Since OaSIS does 
not allow fractional proficiencies, the averages 
were rounded to the closest integer. The search 
inputs can be found in Appendix 11: OaSIS 
Searches for Occupations Having the Top 5 
Production Upskilling Competencies. 

In the case for which the NGEN41 top ten for 
production were searched, there were no 
matches. This was somewhat surprising given 
the 900 occupations in the database. 
However, in hindsight, perhaps not so 
surprising given that the competency 
combination is based on a projection of an 
occupation in 2040. A second search on only 
the top five competencies produced the 
same result. Further investigation generated 
the results in Table 11: Results of Advanced 
OaSIS Competency Searches. 

When Teamwork and Collaboration are added 
to the 4 other NGEN41 competencies, the 
OaSIS database returns zero occupations. 
The projected combination of cognitive skills 

and soft skills is simply not currently 
available according to the OaSIS database. 
The 48 occupations generated by the OaSIS 
database up to the Upskilling Rank 4 in Table 
11: Results of Advanced OaSIS Competency 
Searches, are listed in Appendix 11. They are 
a mix of occupations from Business, Finance 
and administration, Natural and applied 
sciences and related occupations, Health 
occupations, Occupations in education, law, 
social, community and government services, 
Occupations in art, culture, recreation, and 
sport, Sales and service occupations, Trades, 
transport and equipment operators and 
related occupations, and finally, Occupations 
in manufacturing and utilities. The Training, 
Education, Experience, and Responsibilities 
(TEER) categorization of these occupations 
are almost all college or university degree-
specified or apprenticeship training of two or 
more years. 

Not only is the set of competencies currently 
unavailable in another occupation to recruit, 
but the list of occupations that satisfy even 

Table 11: Results of Advanced OaSIS 
Competency Searches 

Upskill
ing 
Rank 

NGEN41 
Competency 

Oasis 
Competencies 

# Occupations 
uncovered in 
OaSIS 
Advanced 
Search 

1 Digital  
Literacy 

Digital  
Literacy 

188 

2 Problem 
Solving 

Problem  
Solving 

78 

3 Skill to Identify 
Problems 

Problem 
Identification 

55 

4 Reading  
Skill 

Reading 
Comprehension 

48 

5 Teamwork and 
Collaboration 

Concern  
for Others, 
Collaboration 

0 
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the first 4 top competencies require 
considerable education and training. 

NATIONAL STRATEGY FOR THE 
DEVELOPMENT OF MANUFACTURING 
WORKERS 
If upskilling is the only path to achieving a 
competitive manufacturing workforce in 
2040, then it would be logical that the 
upskilling has to start now since it typically 
takes a number of years for educational 
institutions to respond to market needs. 
Furthermore, these institutions are unable to 
respond to multiple demands from multiple 
organizations, all of them asking for 
customized outcomes. How then to cost 
effectively engage in the upskilling work 
needed for the Canada’s workforce to be 
competitive in 2040? 

One approach would be to remove the 
burden of upskilling from individual 
manufacturing organizations. This is not to 
suggest that individual manufacturing 
organizations shouldn’t invest in upskilling, 
but rather that the upskilling should be 

organized to provide organizations with the 
maximum results for their investment dollars. 
The development of a standard which can be 
widely communicated and acted upon by 
educational institutions and training 
organizations might be a solution. It would 
require manufacturing organizations to agree 
on the training standard and then to invest in 
putting their employees through the training. 
It would also require an investment in the 
future workforce that will gradually replace 
the current cadre of workers, and this same 
standard might be used as the driver for 
curriculum development with the formal 
educational institutions. 

An individual manufacturing organization 
would be unable to take this on. It will require 
a collective effort that is representative of the 
whole manufacturing sector. It will also 
require an independent organization to 
organize the work needed to develop the 
standard, and to drive training and education 
market response to facilitate upskilling to the 
standard.
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Each association provided insights into 
approaches and considerations that are 
required to ensure the sector is able to 
continue to flourish as Industry 4.0 continues 
to push forward. The depth and breadth of 
information provided by the sub-sector 
associations allows us to comfortably answer 
these questions: 

To what extent can the OaSIS database 
support the future needs of the 
manufacturing sector? 
The OaSIS system serves as an excellent 
starting point to define occupational 
competencies and skills. Its standardized 
approach to defining skills and competencies 
across the entire Canadian workforce 
provides employers with a window to cross-
sector mobility and recruitment. 
However, although the database is relatively 
new (2022), manufacturing organizations that 
participated in the survey consistently 
identify higher current levels of proficiency 
across most skills and competencies, than 
those indicated in the database. This 
suggests that the OaSIS system is lagging in 
its indication of skill levels with respect to 
current employee performance. 

RECOMMENDATIONS 
1. Economic and Social Development 

Canada should consider a broad-based 
survey of Canadian employers to ensure 
that skill ratings in the database reflect 
the current employment reality. 

2. Based on the projected rate of change of 
skill levels with some of the 

competencies studied here, the system 
may require an update frequency that 
exceeds the currently anticipated rate of 
20% of the system per year. 

To what extent are manufacturing sub-
sectors aligned on key skills and 
competencies? 
Workforce skills and competencies were 
shown to be almost identical across various 
manufacturing sub-sectors for the skills and 
competencies that were included in this 
study. Specific knowledge competencies 
were not addressed here. 
This suggests that recruitment across 
different manufacturing sectors should be 
possible if training is provided for sub-sector 
specific knowledge. This approach would 
need to be justified based on the cost of the 
training involved, compared to the difficulty 
of recruitment of individuals that are already 
fully skilled in sub-sector specific knowledge.   
It is clear that the similarities between sub-
sectors can enable broad-based training in 
the competencies that make up the NGEN41. 
There was also agreement on skills and 
competencies that are projected to be 
needed in the next 16 years. There is an 
opportunity for manufacturing organizations 
to reduce training costs by aggregating their 
training requirements on a go-forward basis. 
Another opportunity may be found in taking a 
pan-Canadian perspective on upskilling 
workers from one sector to another.  This 
could be highly emective at retaining critical 
manufacturing talent in the event of broad 
shifts in sectoral employment levels. 

Recommendations 
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RECOMMENDATIONS 
Suggested training recommendations to 
support building the skills and competencies 
of the manufacturing sector workforce were 
embedded in each association’s research 

report. A full list of these recommendations, 
by association, are included in Appendix 12: 
Association Recommendations. 
The key messages identified across sub-
sectors are summarized below:

Where might the workforce come from 
with the required skill levels? 
Identifying, building and training the skills and 
competencies of the manufacturing 
workforce is critical - once you have them. 
Searching for future projected competencies 
in the OaSIS system proved fruitless inferring 
that firms cannot recruit their way to the 
future. Investment in employee upskilling is 
the most probable path to achieving future 
competitive skill levels. 

We know from all of the associations that 
recruitment is a significant challenge. The 
manufacturing sector is not seen as “sexy” by 
young Canadians, according to one 
association. All agree that there are 

opportunities to market the sector differently 
in order to better entice potential younger 
new hires to apply for roles in the first place 
and excite them during the recruitment 
process. Recruitment marketing should 
include a focus on upskilling investment so 
young recruits will perceive the opportunity to 
grow favourably. 

RECOMMENDATIONS 
As stated earlier, recruitment across different 
manufacturing sectors should be possible if 
training is provided for sub-sector specific 
knowledge. In order to recruit effectively, the 
industry needs to be marketed more 
effectively. Suggestions focused on 
supporting marketing and recruitment were 

Training 

Provide training initiatives, collaborating with education partners 

Provide ongoing professional development 

Training programs should focus on software integration, robotics and control systems 

Look beyond the classroom for learning opportunities, including work-integrated learning 

Establish train-the-trainer programs in post-secondary institutions using former, retired and/or 
physically disabled employees, trade unions, industry experts 
Revisit training requirements and accreditation models, including micro-credentials, shorter training 
to re-skill, up-skill and cross-skill 
Create private / public sector partnerships for training infrastructure, including centralized training 
hubs devoted to hands-on training common to industry requirements 

Provide increased support for research and innovation focused on training efficacy 
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provided by every association and are also 
included in Appendix 12. 

Here is a summary of key highlights. 

Marketing 

Raise awareness of careers across manufacturing and provide a better understanding of the roles in 
advanced manufacturing. 
Raise awareness about the state-of-the-art facilities, advanced technologies, clean environments and 
career paths 
Communicate with stakeholders and training providers to ensure skills for today and the future are 
being taught 

Alter traditional perceptions of manufacturing sector 

Promote the opportunities to engage in well-paid and stable roles 

Promote and facilitate second career opportunities 

Promote greater mobility 
Raise awareness of careers across manufacturing and provide a better understanding of the roles in 
advanced manufacturing. 

 

Recruitment 

Build academic-industry collaborations so industry has ‘first shot’ at graduates and closer to training 
institutions 
Look beyond the traditional pool of applicants to include competitors and unrelated industries, and 
other jurisdictions. Increase the level of diversity, equity and inclusion: Women, new Canadians, 
Indigenous Peoples. 
Provide more incentives such as rapid advancement, job enrichment, varied work and training, more 
social engagement within company 
Encourage slowed retirement of skilled and experienced workers 
Recruit skilled immigrants 
Embrace cross migration of workforces to areas with more affordable costs 
Re-assess bureaucracy and regulations to enable faster availability to work 
Move operations from urban core where competition is high to suburban or rural settings where they 
can dominate the job market 
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What national support is required to help 
ensure the manufacturing sector can 
thrive with Industry 4.0? 
Some of the association participants 
specifically mentioned the need for a national 
strategy to support their sector. When you 
look at the interconnectedness of the skills, 
competencies and recommendations for 
learning, recruiting and marketing across the 
sector, a national strategy should be 
considered - one that focuses on addressing 
the workforce challenges experienced by the 

entire sector. The transferable skills 
embodied in the NGEN41 are well suited to a 
program focused on skill development that is 
relevant to all manufacturing sectors. 

RECOMMENDATIONS 
Like the other sector-wide recommendations 
posed by the Associations, suggestions 
focused on building a national strategy on 
recruitment, training and other challenges is 
included in Appendix 12: Association 
Recommendations. 

Here is a summary of key highlights: 

The Canadian manufacturing sector is 
recognized on the international stage. It is 
clear from this research that there are 
challenges impacting the sector today that 
will, if not addressed, impact on our ability to 
continue to compete at the levels we are at 
today. 

The recommendations provided here are 
mostly tactical and have visible outcomes if 
they are applied successfully. It appears that 
all research participants are aligned on the 
need to move forward with actions to support 
minimizing these challenges in both the short 
and longer term.

 

  

National Strategy 

Build a coordinated national strategy for relevant post-secondary training 

Create a sector-wide approach to address workforce challenges and highlight opportunities 

Hold Provincial and National tables to highlight and discuss challenges and potential solutions 
 



 

 

An Assessment of the Changing Skill Needs of the Canadian Manufacturing Workforce  50 

This research has clearly identified the 
changing skill needs in the Canadian 
Manufacturing Workforce. This research 
provides valuable insights to support and 
guide the short and long- term decisions 
required to help ensure the manufacturing 
sector continues to thrive in Canada. 

Opportunities can be created immediately for 
the existing workforce to support: 

§ cross-sector mobility 

§ the use of experienced workers at all 
levels and roles to support upskilling 

§ the identification of individual skill and 
competency development requirements 
for future success 

To help ensure a relevant future workforce, 
employers need to: 

§ invest in upskilling 

§ expand their reach for recruitment 
beyond the historical pools 

§ work to entice a more diverse and 
younger workforce 

Cross-sector marketing to younger 
generations is key and can be started almost 
immediately. The marketing focus should be 
on: 

§ the opportunities for long term career 
development 

§ upskillng 

§ the organization’s ability to align 
individual and work-related expectations 

This research extends outside the 
manufacturing organizations themselves. 
Policy makers should consider a national 
program focused on upskilling the entire 
manufacturing workforce to help ensure the 
capability exists to successfully participate in 
the sector’s digital future. 

Digital skills alone are not enough; the focus 
needs to include cognitive and soft skills. 

  

Summary 
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The APMA is Canada’s national association representing OEM producers of parts, 

equipment, tools, supplies, advanced technology and services for the worldwide 

automotive industry. 

 

In 2018, automotive parts shipments were over $35 billion, and the industry employment level was 

over 100,000 people. The Association was founded in 1952 and its members account for 90% of 

independent parts production in Canada. 

 
The APMA’s fundamental objective is to promote the original equipment automotive supply 

manufacturing industry both domestically and internationally. 

 

The APMA provides important industry representation to both federal and provincial governments, 

supports regional government initiatives, and creates and executes global marketing initiatives to 

develop trade and business opportunities for our membership. In addition to advocacy, the APMA 

also provides its members business development solutions and opportunities as well as guidance 

and assistance on modernizing their operations to suit the needs of Industry 4.0. 
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The automotive parts manufacturing industry in Canada is a crucial component of the broader 

automotive sector, contributing billions in shipments and employing over 100,000. With over 100 

years in Canada, the industry has proven to be innovative with high standards for quality, 

supplying components to both domestic and international vehicle manufacturers, especially the 

U.S. and Mexico. 

 
The automotive parts manufacturing sector in Canada is made up of a diverse range of 

companies, including large Tier 1, 2 and 3 companies but especially small and medium- sized 

businesses. Despite global challenges like the pandemic, supply chain issues and labour 

shortages, the industry continues to be a strong contributor to the GDP, and the backbone of 

Ontario’s manufacturing sector. 

 

Key players include Magna, Linamar, Martinrea and ABC Technologies to name a few. They have 

operated in Canada for decades and supply both internal combustion and electric vehicles by 

producing engine parts, chassis systems, electrical systems, interior and exterior trim and 

advanced materials. Being members of the APMA, these companies help support research 

projects to provide feedback on the overall health of the sector. 

 

Canadian automotive parts manufacturers invest heavily in research and development, often in 

partnership with colleges and universities, to develop cutting-edge products and to improve 

processes, efficiency and performance. Supply chain integration is a strength of Canadian 

automotive parts manufacturers because they are closely integrated into the global supply chain, 

supplying components to vehicle manufacturers worldwide. They collaborate with OEMs)to 

develop solutions and seamless integration into the vehicle assembly process. Looking within 

Canada specifically, Ontario remains the centre of automotive manufacturing in Canada, with a 

concentration of parts manufacturers in cities up and down Highway 401 like Windsor, Toronto and 

Kitchener-Waterloo. Quebec is next in line for a strong presence in the transportation equipment 

manufacturing, aerospace and critical mineral sectors. 

 

Despite evolving market dynamics and technological disruptions, Canadian manufacturers 

continue to adapt and thrive, positioning the country as a leading player globally. The graph below 

illustrates that automotive manufacturers in Ontario stand as the largest employers in the industry. 

With extensive operations and workforce, they significantly contribute to the employment 

landscape, showcasing their pivotal role in driving the automotive sector forward. 



5 

 

 

 
 

 
Figure 1 Automotive Industry Contribution to the Ontario Economy (February 2022), Source Trillium Network 

for Advanced Manufacturing 

 

SECTOR OVERVIEW 

With over 100 years in Ontario, automotive parts manufacturers have seen trends in employment 

demand reflect the ever-changing landscape shaped by population dynamics, economic forces 

and technological advancements. Below are significant key trends currently impacting the 

industry: 

 
High Demand for Skilled Employees 

There is consistent demand for highly skilled workers to address the existing labour shortage but 

this continues to take place across all major Canadian industry. In automotive, highly skilled 

positions require expertise in electric and hybrid technologies, battery systems, software 

integration and data analytics. As the industry shifts towards Zero Emission Vehicles, the need for 

specialized skills continues to grow. 

 
People/Soft Skills 

Beyond technical competencies, there is a growing emphasis on people/soft skills in the 

automotive workforce, skills that focus on human interaction. Effective communication, 

teamwork, leadership and conflict management are critical components of a well-rounded 
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employee profile. The ability to collaborate and adapt is vital in manufacturing plants to create 

company culture and retain workers. 

 

Attracting Talent to Manufacturing Jobs 

Attracting individuals to manufacturing jobs remains a significant challenge – not just highly 

skilled but all levels of employment. This is partly due to misconceptions about the nature of the 

work and manufacturing facilities. Stronger marketing and communications to raise awareness 

about the state-of-the-art facilities, advanced technologies, clean environments and career 

paths would significantly increase talent attraction. 

 

Investment in Employee Development 

To address technical and soft skills shortages, companies are investing in employee development 

programs both in-house and third-party. Training initiatives, apprenticeships and partnerships with 

colleges and universities are used to upskill the existing workforce and attract new talent. These 

programs aim to ensure that employees have the skills needed for their current job and to excel in 

a rapidly evolving industry. 

 

Promotion of Diversity and Inclusion 

In order to attract new talent, companies are identifying new pools of talent that have been 

historically excluded from the sector. With diversity in hiring practices, mentorship, wraparound 

supports and DEI training for all staff, the effort is resulting in individuals from various 

backgrounds, genders and demographics entering the automotive sector in higher numbers while 

removing barriers to access labour. 

 

On-the-Job Training for Higher Retention 

Companies are recognizing the scarcity of candidates who have the precise skills required for the 

automotive industry. In response, there has been a shift toward hiring individuals with 

foundational skills and then investing in on-the-job training programs to refine the specific skills 

for the job. This strategy has yielded higher retention rates because of the effectiveness of real-

world, hands-on learning experiences. 

 

Flexibility in Education Requirements 

The emphasis on traditional educational qualifications is giving way to a more flexible approach. 

Companies are placing greater importance on candidates' potential, problem- solving abilities and 

soft/people skills. This shift reflects an understanding that the ability to learn and apply new skills 

quickly is often more valuable than specific educational criteria. 
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METHODOLOGY & SAMPLING STRATEGY 

 
As part of this research project, APMA pledged to gather survey data and statistical insights from 25 

companies engaged in automotive parts manufacturing. The sample selection aimed to mirror the 

distribution of manufacturing companies of different scales across various Canadian 

jurisdictions. To ensure inclusivity, a multi-phase strategy was devised, guaranteeing that all 

regions had the chance to participate and were adequately informed about the research 

endeavor. 

 

We invited organizations within the automotive sector to actively participate in our research initiative 

focused on assessing current and anticipated workforce conditions. By joining this collaborative 

effort, the organization would play a pivotal role in shaping the future of the automotive industry 

workforce. 

 
APMA's research initiative unfolds in two primary phases, complemented by outcomes from 

similar programs currently underway at the APMA in the areas of workforce development. The first 

phase entails contextual interviews designed to extract vital RFQ- required information. This 

encompasses an in-depth exploration of current and anticipated employment levels, the mass 

retirement currently taking place and recruitment challenges – especially those looking to new 

pools of talent, as articulated by the participating companies in the research. In addition to the 

interviews, participants are engaged in an online survey, utilizing the tool provided by NGen. This 

survey is specifically designed to assess the current and projected skill levels essential for various 

key manufacturing positions within their respective facilities. Together, these comprehensive 

research methods aim to paint a detailed and nuanced picture of the workforce landscape in 

Canada’s automotive manufacturing sector. 

 

After the synchronous discussion and introduction of the walkthrough, participants received a 

follow-up email containing all essential links, codes, and instructions for completing the online 

survey. They were strongly encouraged to promptly engage in the survey activity. APMA employs a 

tracking system to monitor the progress of these participants, relying on filtered data reports supplied 

by NGEN and utilizing smart lists within the APMA’s tracker. This strategic approach ensures 

efficient monitoring and facilitates a streamlined process for overseeing participant engagement 

and survey completion. 

 

In strategizing participation targets, APMA committed to incorporating data from a minimum of 25 

companies within Canada’s automotive manufacturing sector. Considering the substantial 

concentration of the sector being in Ontario, it is expected that the final sample will mirror this 

geographical distribution. Additionally, deliberate efforts have been made to include companies of 

diverse sizes across Tier 1, 2 and 3, fostering a balanced and inclusive representation within the 

research sample. 
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Phase 1: Review Member Database 

Within our extensive database of parts manufacturers, APMA has pinpointed over 100 organizations 

deemed potential participants for the NGen research project possessing manufacturing capabilities 

in Canada. These entities were further categorized based on the existing relationships APMA has 

cultivated with them, prioritizing those with the expectation of leveraging past interactions and 

meaningful relationships to encourage active engagement in the current initiative. APMA reached 

out to more than 50 companies identified from this filtered listing, initiating contact and extending 

invitations. 

 

Phase II: Outreach to Members 

Upon receiving commitments for Phase I, APMA successfully scheduled initial interview 

appointments with the participating companies. Through the interview process APMA members 

displayed some hesitancy towards participating in the research, primarily due to constraints on 

their resources. These organizations were cautious about committing additional time and 

manpower to the research initiative. Concerns regarding the allocation of financial and human 

resources prompted initial reservations among members. 

However, as the objectives and benefits of the research became clearer and as APMA provided 

assurances regarding support and assistance throughout the process, members gradually 

overcame their hesitation and became more willing to participate. 

 

Phase III: Follow-up 

Subsequent actions were taken to engage high-priority stakeholders who hold a unique or 

significant position within the sector and to ensure a balanced representation reflecting the 

industry's profile accurately. 

 
Final Sample 

The selection of the final 25 companies presents a well-rounded depiction of the Canadian 

automotive sector, encompassing a diverse cross-section of the industry. This compilation 

effectively captures operational diversity, encompassing a wide range of business sizes and 

activities within the automotive landscape. 

 

 

Figure 2 Final Sample, Company Size 
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As outlined in the sampling strategy, an intentional over-representation of large firms (over 250 

million) was implemented within the sample to ensure a more accurate reflection of the overall 

workforce and the application of recommendations to labour market implications. 

 

Furthermore, the research participants encompass a diverse array of manufacturing activities, 

including Tier-1 suppliers, supply chain participants, specialized small parts producers and other 

supporting functions. The research also features varying levels of organizational maturity, ranging 

from newly established firms to more established entities. In total, interviews were conducted with 

25 companies, providing profile and workforce trend data for the research. Only 16 companies 

accessed the online skills survey. 

Throughout the process, several companies encountered difficulties in completing the survey, 

experiencing glitches in the program that falsely indicated they had not finished the survey. 

Additional follow-up with these organizations was necessary to address the issue. 

Occupations Reviewed 

The skills survey encompassed 32 distinct occupations, among which machinists, 

mechanics and assemblers emerged as the two most frequently selected for skills 

assessment. 

- Machinists 

- Tool and die makers 

- Mechanical engineers 

- Mechanical assemblers 

- Chemical engineers 

- Electrical and electronics engineers 

- Metallurgical and materials engineers 

- Electrical and electronics engineers (duplicate entry) 

- Supervisors, electronics and electrical products manufacturing 

- Metalworking machine operators 

- Welding, brazing, and soldering machine operators 

- Assemblers, electrical appliance, apparatus, and equipment manufacturing 

- Mechanical engineering technicians 

- Construction millwrights and industrial mechanics 

- Industrial electricians 

Figure 3: Occupations Selected by Survey Participants 



10 

 

 

FINDINGS 
 

Workforce Trends 

 

The prevailing trends within the automotive sector depict a dynamic landscape influenced by a 

range of factors. These include the persistent labor shortage and the evolving dynamics of 

manufacturing processes, coupled with the transition towards zero-emission vehicles (ZEVs). 

 

As previously mentioned, participant engagement in the research was achieved through 

synchronous discussions aimed at gathering statistical workforce information from the human 

resources departments of automotive companies. During each session (or in certain instances, 

provided either before or after the call), participants were queried about their current and 

projected workforce levels, rates of retirement, and the perceived challenges in recruiting skilled 

workers. These interviews also elicited candid comments, offering insights into the various 

conditions and factors confronting these organizations, their perspectives on the underlying 

causes of these challenges, and the strategies they are employing to address them. 

 
In the current landscape of the automotive sector, companies are grappling with significant 

challenges in hiring employees, prompting a shift in traditional hiring practices. Many 

organizations within our sector are experiencing difficulties in finding candidates with the exact 

skill sets demanded by rapidly evolving technologies and processes. As a result, a noteworthy 

trend has emerged where companies are increasingly opting for a strategy of hiring individuals 

and providing on-the-job training. This approach has demonstrated surprisingly high retention 

levels, surpassing initial expectations. 

 

Recruitment and Retention Strategies 

 

In addressing the recruitment and retention challenges within the automotive sector, APMA 

engaged with HR managers through outreach efforts, fostering candid discussions about the 

hurdles they encounter. These conversations provided valuable insights into the complexities and 

obstacles faced by organizations in attracting and retaining talent. 

Leveraging its Diversity, Equity, and Inclusion program, APMA has extended support to these 

organizations, offering strategies and resources to navigate these challenges effectively. Through 

collaborative initiatives and tailored interventions, APMA aims to foster a more inclusive and 

resilient workforce within the automotive industry, ensuring its continued growth and 

competitiveness. 
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Observations 

The interviews provided the opportunity to explore perspectives, experiences and solutions across 

the industry, no matter the company size or experience. Throughout the research process, APMA 

was able to deep dive into deep discussions about several planned facility developments, 

acquisitions and corporate expansion initiatives that were either deferred or cancelled due to the 

pandemic. Before and after the pandemic, the automotive industry faced significant supply chain 

challenges. Disruptions were widespread and seemingly endless including factory closures, 

travel restrictions, shortages of raw materials and shortages of microchips. These disruptions led 

to delays in production schedules, impacting the availability of vehicles and components globally. 

Most importantly, these shortages and disruptions caused rolling layoffs and temporary layoffs, 

impacting the long- term work of developing stronger talent pipelines. 

 

The automotive industry has been grappling with a significant chip shortage, disrupting 

production lines and impacting vehicle availability across the globe. The shortage, which was 

only worsened by growing demand for devices during the pandemic, left automakers struggling to 

procure essential semiconductor components for vehicle electronic systems. This shortage led to 

production slowdowns, temporary plant closures, and in some cases, the prioritization of higher-

margin vehicles over lower-margin. The Canadian automotive manufacturing industry continues 

to mitigate the impact, exploring alternative chip suppliers, adjusting production schedules and 

prioritizing vehicle lines. The chip shortage continues to highlight the vulnerability of global supply 

chains and the need for greater supply chain resilience in the future. 
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SKILLS ASSESSMENT 

 
The comprehensive list of evaluated positions is detailed in Figure 3, as previously displayed. 

Analysis of skills and proficiencies will concentrate on the two most prevalent occupational 

categories highlighted in the table of top frequency values, depicted in Figure 4 below. 

 

Occupations NOC code #Occupations 

Metallurgical and materials engineers 21322 1 

Mechanical engineers 21301 4 

Electrical and electronics engineers 21310 2 

Chemical engineers 21320 2 

Supervisors, electronics and electrical products manufacturing 92021 2 

Metalworking machine operators 94105.01 1 

Mechanical assemblers 94204.01 4 

Welding, brazing and soldering machine operators 72106.02 1 

Assemblers, electrical appliance, apparatus and equipment manufacturing 94202.01 1 

Mechanical engineering technicians 22301.02 3 

Machinists 72100.01 4 

Industrial instrument technicians and mechanics 22312 1 

Welders 72106.01 1 

Tool and die makers 72101.01 1 

Industrial electricians 72201 2 

Construction millwrights and industrial mechanics 72400 2 

Figure 4 Occupations selection by respondents 

 

The top two occupations were classified under trades and production, along with their respective 

NOC codes. 

 

Machinists (Trades) 

Machinists are instrumental in numerous manufacturing sectors, serving as vital contributors to 

the Canadian automotive industry. Their role involves the setup and operation of diverse machine 

tools for cutting and grinding various materials such as metal and plastic. They meticulously 

fabricate and modify parts and products, ensuring adherence to precise dimensions and 

tolerances. 
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Figure 5 Change from Base Levels -Machinist 

 

Survey respondents observed that proficiency levels for the Machinist NOC generally aligned with 

their experiences, although a few proficiencies exhibited significant deviations from the base rates 

indicated in the Base OaSIS records. Notably, digital literacy, problem- solving skills, and critical 

thinking skills showed notable adjustments. 
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Base OaSIS 
Current 

Proficiency 
Proficiency 203 Proficiency 2040 

Current 

Proficiency 

Ranked 

OaSIS Base 

Proficiency 

2030 Ranked 

Current 

Proficiency 

Proficiency 

2040 Ranked 

Current 

Proficiency 

Attention to 

Detail 

Skill to Use the 

Tools Necessary 

for the Job 

Attention to 

Detail 

Attention to 

Detail 
2 2 2 

Independence Adaptability 

Skill to Use the 

Tools Necessary 

for the Job 

Skill to Use the 

Tools Necessary 

for the Job 

2 -1 -1 

Skill to Use the 

Tools Necessary 

for the Job 

Attention to 

Detail 
Numeracy Numeracy -2 3 3 

Adaptability Independence Adaptability Adaptability -2 -2 -2 

Psychomotor 

Abilities 

Critical 

Thinking Skills 

New Relevant 

Knowledge 

New Relevant 

Knowledge 
16 9 9 

Professional 

Composure 
Numeracy 

Critical 

Thinking Skills 

Critical Thinking 

Skills 
7 -1 -1 

Leadership 

Skills 

Psychomotor 

Abilities 

Skill to 

Identify, 

Formulate, and 

Solve Problems 

Technical Skill -2 1 10 

Teamwork and 

Collaboration 

Skill to 

Identify, 

Formulate, and 

Solve Problems 

Skill Needed to 

Judge Quality 

Skill to Identify, 

Formulate, and 

Solve Problems 

23 1 0 

Commitment 

to Lifelong 

Learning 

Skill Needed to 

Judge Quality 
Independence 

Communication 

Skill 
14 -5 7 

Reading Skill 

Skill to 

Conduct Work 

Design 

Technical Skill 
Skill Needed to 

Judge Quality 
5 7 -2 

 

Figure 6 Proficiency Rankings 2023-2040 – Machinists 

 

The role of machinists has undergone significant evolution in recent years, with anticipated 

transformations in the coming decade. Moving away from predominantly manual operations, 

particularly in metal forming machines, modern machinists are increasingly tasked with 

programming manufacturing equipment using digital interfaces. In some instances, they are also 

expected to utilize advanced computerized tools such as Enterprise Resource Planning (ERP) 

systems independently to manage tasks efficiently. 

 

Figure 6 highlights the top proficiency levels expected from 2023 to 2040 for machinists, while 

Figure 7 provides proficiency rankings for the same period. 
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■ 2030 Proficiency STDev 

 

 
Figure 7 Top Proficiency Levels 2023-2040 -Machinist 
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Current Average Proficiency 

 

Within the sector, a notable trend is the widespread retirement of experienced workers, leading 

to a substantial labour shortage and the loss of valuable institutional knowledge. The skills 

depicted in this graph underscore the requirements for highly skilled employees to address this 

shortage. Soft skills such as communication and conflict management remain crucial priorities. 

 

Based on projected proficiencies, the top trending skills comprise attention to detail, proficiency 

in utilizing job-specific tools, and critical thinking abilities. Notably, the perceptions of survey 

participants suggest that individuals heavily reliant on hands-on skills within the sector may 

witness a reduction in their roles, particularly with the industry's transition towards 

electrification. 

 

The projected future skill requirements, derived from the current average proficiency displayed in 

the preceding slide, align closely with the expectations reflected in the perceptions of survey 

participants. 
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Production 

 

Similarly, production demonstrates a noticeable shift in the top ten or twelve skill levels. 

Observations of production proficiencies over time suggest a broad anticipation of elevated 

proficiency levels across nearly all skills in the future. This indicates a trend wherein the traditional 

domain for unskilled workers is gradually becoming less attainable for individuals lacking 

fundamental skills— proficiencies like digital literacy and communication skills emerge as 

exemplars of competencies that will require elevated levels in the foreseeable future. 

 

In production roles, the growing automation of assembly processes and the digitization of 

interfaces for tasks such as production, metrology, and quality control are increasingly noticeable 

on the factory assembly line. Notably, responses regarding production proficiencies exhibited 

higher standard deviations across various skill sets compared to engineering or trades. 

Throughout the process, it was observed that many companies rely on on-the-job training to bring 

new hires to a basic level of proficiency in these roles. 

Consequently, the observed disparity may indicate an expectation of ongoing recruitment and 

workplace development efforts for relatively untrained employees in certain companies and 

circumstances. 

 

The graph below illustrates the evolution of proficiencies in relation to production. 
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Proficiency 
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Detail 
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Attention to 
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Tools Necessary 

for the Job 
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Thinking Skills 
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For production, the top ten proficiency rankings from the current year to 2040 underscore a notable 

transformation, placing a heightened emphasis on communication skills, creativity, innovation, 

and problem-solving abilities. This shift reflects the evolving needs of industries and workplaces, 

where effective communication and the capacity to generate innovative solutions are increasingly 

valued. As technological advancements continue to reshape the landscape of the automotive 

sector, individuals with strong interpersonal skills and a knack for problem-solving are poised to 

thrive in the ever-changing professional environment. 
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DISCUSSION AND RECOMMENDATIONS 

 
This research underscores a significant shift within the automotive sector, particularly with the 

industry's transition towards ZEVs. An evident trend identified in the findings is that future skills 

required for employees in this evolving landscape will necessitate additional training, particularly 

in the realm of technological proficiency for operating advanced machinery. 

 

The shift towards ZEVs is synonymous with an increased reliance on cutting-edge technologies 

within the automotive sector. Future employees will need to adapt to and operate advanced 

machinery integral to the production of electric vehicles, emphasizing the need for enhanced 

technological training. Training programs focusing on software integration, robotics, and control 

systems will be essential to ensure that employees can effectively navigate and optimize these 

advanced technologies. 

 

The research also indicates that the evolving nature of the automotive sector demands a workforce 

capable of continuous adaptation to technological evolution. Ongoing training programs and 

upskilling initiatives will be crucial to keep the workforce abreast of the latest advancements in 

ZEV technology and associated manufacturing processes. 

 

While the ZEV shift presents opportunities for innovation, organizations may face challenges in 

maintaining competitiveness if the workforce is not adequately prepared for the technological 

demands of ZEV production. Companies that invest in robust training programs will be better 

positioned to attract skilled talent and enhance their competitiveness within the rapidly evolving 

automotive landscape. 

 

Another challenge highlighted in the research is related to potential talent shortages, especially 

in recruiting individuals with the requisite technological expertise. As ZEV- related jobs become 

available, organizations may encounter difficulties in finding qualified candidates, emphasizing the 

importance of strategic recruitment efforts and collaboration with educational institutions. 

 
The skills gap identified in the research poses a challenge for organizations aiming to stay at the 

forefront of ZEV manufacturing. Industry associations and companies need to proactively 

address this gap by investing in tailored training initiatives, collaborating with educational 

partners, and promoting ongoing professional development. 

 

In conclusion, the research underscores the imperative for the automotive sector to invest in 

technological training to meet the evolving demands of ZEV production. 

While challenges exist in terms of talent shortages and workforce readiness, strategic planning and 

targeted training efforts will position organizations to thrive in the era of electric vehicles and 

maintain competitiveness within the industry. 
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APMA’s Role 

 

At the APMA, our role is pivotal in reflecting the collective interests and concerns of the 

automotive industry. We serve as a unifying force, bringing together diverse stakeholders within the 

sector to address common challenges and advocate for shared objectives. The APMA plays a 

crucial role in fostering collaboration, sharing industry insights, and formulating strategies to 

address emerging trends and issues. The data we have gathered highlights specific skills within 

the automotive sector that are trending below the expectations set by industry benchmarks, 

such as the OaSIS compiled proficiencies. 

Recognizing the importance of a skilled and adaptable workforce in maintaining the sector's 

competitiveness, the APMA believes in the necessity of a sector-wide approach to address these 

challenges effectively. 

 
Our role as an industry association involves: 

 

Advocacy and Representation 

Representing the collective voice of the automotive industry, the APMA engages with 

policymakers, regulatory bodies, and other stakeholders to advocate for policies that support 

the sector's growth and address skill-related challenges. 

 

Information Sharing and Collaboration 

Facilitating an environment for information sharing, collaboration, and networking among industry 

players. This ensures that insights and best practices are exchanged, fostering a collective 

understanding of the evolving landscape. 

 

Strategic Planning and Guidance 

Providing strategic guidance to industry members based on research findings and emerging 

trends. The APMA plays a crucial role in shaping the direction of the sector, identifying areas for 

improvement, and fostering innovation. 

 

Workforce Development Initiatives 

Developing and supporting initiatives that contribute to the ongoing training and development of 

the automotive workforce. This includes advocating for educational programs, apprenticeships, 

and partnerships with institutions to address skill gaps and align the workforce with industry 

needs. 

 

Collaboration with Educational Institutions 

Forging partnerships with educational institutions to ensure that curricula align with industry 

requirements. The APMA actively collaborates with colleges, universities, and technical schools to 

bridge the gap between academic training and industry needs. 

 

Addressing Skill Gaps 

Recognizing the skill gaps identified in the data, the APMA takes a proactive approach in addressing 

these challenges. This may involve developing targeted training programs, 
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supporting research initiatives,and engaging with members to identify specific areas of concern. 

 

By advocating for a sector-wide approach, the APMA aims to leverage the collective strength of 

the automotive industry to tackle challenges associated with skills trends effectively. The 

association plays a central role in fostering a collaborative and forward- thinking environment that 

ensures the sector remains resilient, competitive, and adaptable to the dynamic demands of the 

automotive 

landscape. 
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BioTalent Canada 
BioTalent Canada supports the people behind life-changing science. Trusted as the go-to source for labour 
market intelligence, BioTalent Canada guides bio-economy stakeholders with evidence-based data and 
industry-driven standards. BioTalent Canada is focused on igniting the industry’s brainpower, bridging the 
gap between job-ready talent and employers, and ensuring the long-term agility, resiliency, and 
sustainability of one of Canada’s most vital sectors. 

Recently named a Great Place to Work® and Best Workplaces in Healthcare for 2023, by Great Place to 
Work Canada®, as well as being listed as a Best Workplace by HRD Canada for 2023 and a 5-Star Diversity, 
Equity and Inclusion Employer by Canadian HR Reporter, BioTalent Canada practices the same industry 
standards it recommends to stakeholders. These varied distinctions were awarded to BioTalent Canada 
following a thorough and independent analysis of the organization. 

For more information visit biotalent.ca.  

https://www.biotalent.ca/
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1 Background and Introduction 
Thanks in large part to the recent pandemic, The Canadian bio-economy, and bio-manufacturing 
industry in particular, has increased in importance as both an economic driver and a means to ensure 
the population is better prepared and more resilient in the face of future pandemics. 

But, while the sector has seen a boost in funding to build the infrastructure needed for domestic 
production of vaccines, personal protective equipment (PPE), and other life-changing innovations,  
there remains a significant gap in the bringing in the people with the skills required to work in these  
new facilities. 

Of the nearly 200,000 people employed in Canada’s bio-economy, 73,940 work within  
bio-manufacturing. 

According to BioTalent Canada’s comprehensive 2021 labour market study, an estimated 16,140 
additional bio-manufacturing workers will be required by 2029 to sustain the sector – with 5,160  
in bio-health manufacturing alone. But the talent needed is in short supply. 

As outlined in Table 1, using a three-tiered scale to show the severity of the hiring challenges, 
manufacturing and production jobs continue to be the hardest hit areas for the bio-economy’s labour 
market. And as this report will show, the skills required to meet these labour demands align with other 
key job functions, including management, business development, and information technology. 

 

TABLE 1: National Bio-economy Labour Market Ratings Outlook by Job Function 

 

 

https://www.biotalent.ca/national-labour-market-information-study/
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With only 30% of Canadian bio-economy companies having a dedicated human resource department or 
function, the challenges of recruiting, onboarding, and retaining skilled individuals is compounded. 
BioTalent Canada’s research shows that the top five obstacles to company development are: 

 

Without addressing these issues, the future success of the sector is grim. Productivity within the sector 
will stagnate, limiting Canada’s ability to be seen as a global leader in health and bioscience innovations. 
A lack of skilled talent to grow the industry will put Canada in a position of reliance on others to navigate 
future pandemics as was the case in 2020. 

Filling the talent gap will require not only the recruitment of people interested in working in this critical 
sector but also finding people with the right skills and experience to support industry demands. 

Working in partnership with Next Generation Canada, BioTalent Canada surveyed manufacturing 
stakeholders within the health and biosciences sector, asking them to respond to 41 questions rating  
the skills they felt were needed for a specific role in 2023, 2030, and 2040. The North American Industry 
Classification System (NAICS) and National Occupational Standards (NOCS) codes were used to identify 
specific roles and skills. 

Industry support for this research was well-received with a total of 49 survey participants rating a total 
173 roles. Respondents held positions as Manufacturing Managers, Biomedical Engineers, Quality 
Engineers, Directors of Manufacturing Operations, Process Engineers, Project Managers, CEOs, as well  
as other managerial, technical, and operational roles.  
 
The data shared within this report supports results from BioTalent Canada’s 2021 LMI study in terms of 
what skills employers rate as important to them in new hires (Figure 1) highlighting an increased desire 
for employees to possess not just technical skills to perform their jobs, but also soft skills like problem 
solving, collaboration, communication, and adaptability. 
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FIGURE 1: Skills Rated Very Important by Employers 

 

 

The findings of this report also align with BioTalent Canada’s recent report, Biosciences Booster on the 
success of the Student Work Placement Program (SWPP) which outlined the benefits of work-integrated 
learning (WIL) as a catalyst for the bio-economy’s sustained growth. This suggests that WIL can serve as 
an effective tool for Canadian bio-manufacturers in developing the skills in their employees that will be 
required today, in 2030, 2040, and beyond. 

The report also suggests an awareness by industry professionals of the increased importance 
technological skills and digital adoption will play for the industry’s future success. 

The study only scratches the surface of what skills will be required for bio-manufacturing. To gain a 
better perspective of the industry’s talent needs, more research with a larger sample size will be 
necessary. A more comprehensive study would allow for a deeper understanding of the skills and 
competencies that will shape the future of the sector. This includes further investigation into 
transformative technologies like artificial intelligence (AI). 

  

https://www.biotalent.ca/reports/biosciences-booster/
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2 Definitions 
The following terms formed the foundation of the study and have been used throughout the report. 
Definitions have been provided to help understand the research within the report. 

OaSIS Database: The Occupational and Skills Information System (OaSIS) provides a comprehensive 
framework of the skills, abilities, personal attributes, knowledge, and interests that are usually required 
to work in over 900 different Canadian occupations. It also provides context for the work environment  
in which these occupations are performed. 

Skill Base Level (OaSIS): The benchmark of skill and competency levels is a reference that is taken from 
the OaSIS database. This scale is between 0 and 5 and denotes what the skill level is for the occupation, 
with 0 being none or minimal skill and 5 being mastery. In this report, it is in reference to 2023. This 
term is used interchangeably with average of base or base for simplicity. 

Variation: Represents the difference or change in skill levels between the survey responses for the years 
2023, 2030 and 2040, compared to the benchmark level set in 2023 from the OaSIS database. It shows 
the extent to which the skill level has shifted or changed over time in relation to the initial skill base level 
relative to the OaSIS database. 

NAICS: An acronym for the North American Industry Classification System. NAICS is a standardized 
system used to classify businesses and industries in North America. It helps organize and categorize 
different types of businesses based on their economic activities, making it easier to analyze and 
compare information across various sectors. 

NOC: An acronym for the National Occupational Classification. NOC is a system used to organize and 
categorize different jobs or occupations in Canada. It helps in classifying and grouping various 
professions based on their main duties and responsibilities, making it easier to understand and compare 
different types of work. 

3 A Sampling of Current and Future Skill 
Demand for Bio-manufacturing Roles 

3.1 Who was surveyed using the Ngen Survey Tool 
and how 

A total of 49 participants completed the survey, rating a total of 173 roles. The two largest North 
American Industry Classification System (NAICS) represented were Pharmaceutical and medicine 
manufacturing (NAICS 32541) and Medical equipment and supplies manufacturing (NAICS 33911).  
This aligns with the findings of BioTalent Canada’s 2021 Labour Market Study which identified both 
manufacturing industries within the top five employers comprising a 25% share of total bio-economy 
employment1.  

 
1 “Close-up on the bio-economy – National Report”, BioTalent Canada, https://www.biotalent.ca/wp-
content/uploads/BioTalent-Canada-LMI-National-Report-13OCT2021-1.pdf  

https://www.biotalent.ca/wp-content/uploads/BioTalent-Canada-LMI-National-Report-13OCT2021-1.pdf
https://www.biotalent.ca/wp-content/uploads/BioTalent-Canada-LMI-National-Report-13OCT2021-1.pdf
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Eighty-three percent of survey participant organizations fell under the bio-economy’s bio-health sub-
sector. It is understandable that most respondents were from bio-health, given that the sub-sector 
makes up more than half (54%) of all bio-economy companies2.  

Canada’s bio-economy is made up of fours sub-sectors: agri-bio (21%), bio-industrial (20%), bio-energy 
(5%)3. Each sector requires bio-manufacturing efforts to support their innovation. Expanding this study 
in the future would allow for a more comprehensive review of the skills employers deem necessary for 
the industry’s sustained growth. 

North American Industry Classification (NAIC) 
Employers in the Pharmaceutical and medicine manufacturing (NAICS 32541) area were the focus  
of this survey. 
 

National Occupational Classification (NOC) codes 
The National Occupational Classification (NOC) codes identified in the survey data capture key 
occupations within bio-manufacturing, such as Manufacturing Managers (NOC: 90010), Biomedical 
Engineers (NOC: 21399.02), and Biological Technologists (NOC: 22110.01). These occupations are critical 
for overseeing manufacturing processes, designing, and developing biotechnological products, and 
conducting laboratory-based research, respectively. Other NOC codes represented in this survey data 
are for specialized roles specific to bio-manufacturing, such as Industrial and Manufacturing Engineers 
(NOC: 21321), Chemical Engineers (NOC: 21320), and Biological Technicians (NOC: 22110.02). These 
roles contribute to various aspects of bio-manufacturing, including process optimization, quality control, 
and technical support. 
 
The top five occupations represented in this survey are within Pharmaceutical and medicine 
manufacturing (NAICS 32541) and are: 
 

• Manufacturing managers (90010) 
• Biomedical engineers (21399.02) 
• Biological technologists (22110.01) 
• Engineering managers (20010) 
• Chemical engineers (21320) 

 
By focusing on occupations closely aligned with bio-manufacturing, the survey captures insights relevant 
to this specialized sector, including trends in technology adoption, skills requirements, and workforce 
development. This comprehensive approach enables us to gain a deeper understanding of the 
challenges and opportunities shaping the future of bio-manufacturing in Canada and inform strategic 
decision-making within the industry. 
 

 
2 Ibid., pg. 8. 
3 Ibid, pg. 8 
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3.2 Average Skill Level Requirements and Variation 
from Base for All Roles in 2023, 2030 and 2040 

Analyzing all the roles listed in Table 34 (see appendix) simultaneously (Table 2) allowed BioTalent 
Canada to conduct a comprehensive analysis of the current bio-manufacturing workforce's skills and 
competencies, while also identifying the critical new skills and competencies that will be required in  
the industry over the next five and ten years. This can help benchmark the efforts of BioTalent Canada 
to develop the products and services to lead employers through strategic planning, talent development, 
and future-proofing strategies within the bio-manufacturing sector.  

TABLE 2: Average Skill Level Requirements and Variations from Base for All Roles in 
2023, 2030 and 2040 

Skill  
(n): 49 responses 

Skill Level 
Base   
OaSIS 2023 

Skill Level 2023 
(Variation from  
OaSIS 2023) 

Skill Level 2030 
(Variation from  
OaSIS 2023) 

Skill Level 2040 
(Variation from  
OaSIS 2023) 

Attention to Detail 4.34 4.09 (-0.26) 4.24 (-0.11) 4.26 (-0.08) 
Numeracy 3.98 3.74 (-0.24) 3.92 (-0.06) 4.01 (+0.02) 
Skill Needed to Evaluate 
Alternatives 

3.92 3.62 (-0.30) 3.76 (-0.16) 3.84 (-0.08) 

Skill to Design a System 3.89 3.57 (-0.32) 3.79 (-0.11) 3.83 (-0.06) 
Problem Solving 3.89 3.72 (-0.17) 4.11 (+0.22) 4.23 (+0.34) 
Adaptability 3.88 3.65 (-0.23) 3.97 (+0.08) 4.10 (+0.21) 
Decision Making  3.88 3.73 (-0.15) 3.93 (+0.05) 3.98 (+0.10) 
Reading  3.86 3.97 (+0.12) 4.17 (+0.31) 4.26 (+0.40) 
Skill to Identify Problems 3.80 3.68 (-0.12) 3.94 (+0.14) 4.01 (+0.21) 
Critical Thinking  3.74 3.62 (-0.12) 3.94 (+0.21) 4.08 (+0.34) 
Independence 3.70 3.65 (-0.05) 3.75 (+0.05) 3.74 (+0.04) 
Leadership  3.69 3.51 (-0.17) 3.62 (-0.06) 3.70 (+0.02) 
Skill to Conduct Work Design 3.67 3.24 (-0.42) 3.48 (-0.19) 3.58 (-0.08) 
Skill to Design Experiments 3.62 3.43 (-0.19) 3.71 (+0.08) 3.76 (+0.14) 
Initiative 3.59 3.46 (-0.14) 3.70 (+0.11) 3.79 (+0.20) 
Skill to Formulate Alternative 
Solutions 

3.54 3.38 (-0.16) 3.69 (+0.14) 3.76 (+0.21) 

Skill to Identify, Formulate, and 
Solve Problems 

3.53 3.48 (-0.05) 3.70 (+0.17) 3.78 (+0.25) 

New Relevant Knowledge 3.52 3.51 (-0.01) 3.76 (+0.24) 3.82 (+0.30) 
Professional Composure 3.52 3.51 (-0.01) 3.64 (+0.12) 3.71 (+0.20) 
Team Building Skills 3.50 3.56 (+0.06) 3.74 (+0.24) 3.79 (+0.30) 
Communication 3.48 3.65 (+0.17) 4.01 (+0.53) 4.16 (+0.68) 
Cognitive Abilities 3.47 3.51 (+0.04) 3.71 (+0.23) 3.78 (+0.31) 
Commitment to Lifelong Learning 3.47 3.50 (+0.03) 3.75 (+0.28) 3.79 (+0.32) 
Writing  3.45 3.69 (+0.24) 3.88 (+0.43) 3.92 (+0.47) 
Creativity and Innovation 3.44 3.26 (-0.19) 3.61 (+0.17) 3.77 (+0.32) 
Skill to Plan a Program 3.43 3.40 (-0.03) 3.63 (+0.20) 3.62 (+0.20) 
Project Management  3.38 3.25 (-0.14) 3.43 (+0.05) 3.52 (+0.14) 
Skill Needed to Judge Quality 3.34 3.39 (+0.05) 3.70 (+0.36) 3.72 (+0.38) 
Skill Needed to Support Supplier 
Development 

3.28 3.21 (-0.07) 3.43 (+0.15) 3.57 (+0.29) 
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Skill  
(n): 49 responses 

Skill Level 
Base   
OaSIS 2023 

Skill Level 2023 
(Variation from  
OaSIS 2023) 

Skill Level 2030 
(Variation from  
OaSIS 2023) 

Skill Level 2040 
(Variation from  
OaSIS 2023) 

Digital Literacy 3.22 3.34 (+0.12) 3.90 (+0.69) 4.15 (+0.94) 
Interpersonal Skills 3.14 3.27 (+0.13) 3.51 (+0.37) 3.57 (+0.43) 
Skill to Use the Tools Necessary for 
the Job 

3.12 3.27 (+0.15) 3.57 (+0.44) 3.56 (+0.44) 

Teamwork and Collaboration 3.11 3.56 (+0.45) 3.76 (+0.65) 3.84 (+0.73) 
Technical Skill 2.80 3.18 (+0.38) 3.59 (+0.79) 3.72 (+0.92) 
Entrepreneurial Skill 2.75 2.72 (-0.02) 2.87 (+0.12) 2.93 (+0.19) 
Social Responsibility 2.72 2.80 (+0.07) 3.11 (+0.39) 3.21 (+0.49) 
Sensory Abilities 1.90 2.36 (+0.46) 2.54 (+0.65) 2.49 (+0.59) 
Psychomotor Abilities 1.76 2.42 (+0.66) 2.43 (+0.67) 2.34 (+0.58) 
Skill Needed to Understand 
Business Principles 

1.55 2.22 (+0.67) 2.57 (+1.02) 2.67 (+1.12) 

Knowledge of Emerging Trends 
and Technologies 

1.35 2.07 (+0.71) 2.51 (+1.15) 2.76 (+1.41) 

Physical Abilities 0.84 1.54 (+0.70) 1.54 (+0.70) 1.49 (+0.66) 
 

TABLE 3: Top Five Skills with Variations for All Roles in 2023, 2030 and 2040 
Comparing the skill levels in the OaSIS database with the participants’ responses shown in Table 2, the 
top five skills that showed the greatest differences between the database and the skill levels of 2023, 
2030 and 2040 are: 

 2023 2030 2040 
1 Knowledge of Emerging Trends 

and Technologies 
Knowledge of Emerging Trends 
and Technologies 

Knowledge of Emerging Trends 
and Technologies 

2 Physical Abilities Skill Needed to Understand 
Business Principles 

Skill Needed to Understand 
Business Principles 

3 Skill Needed to Understand 
Business Principles 

Technical Skill Digital Literacy  

4 Psychomotor Abilities 
 

Digital Literacy Technical Skill 

5 Sensory Abilities Physical Abilities Teamwork and Collaboration 

 

This suggests survey participants perceive certain skills to be significantly more important than OaSIS-
compiled proficiencies. Interestingly, participants’ perceptions on the importance of emerging 
technologies, business principles and digital literacy – specifically in future skills trends suggest that 
companies acknowledge the significant role new technologies like (Artificial Intelligence) AI will have on 
their operations.  

The data also indicates potential gaps in knowledge sharing between industry professionals and 
standardized databases, creating discrepancies in what skills are valued within the industry and by how 
much. However, this could also reflect emerging trends in the sector, aligning with advancements in  
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bio-manufacturing processes and regulations which require greater emphasis on technology, business 
acumen, and technical expertise.  

More research, with a larger sample size, would be required to gain better insights into the skills 
required to work in Canada’s bio-manufacturing sector – including more responses from the other  
sub-sectors within the bio-economy.  

TABLE 4: Comparison of Top-rated Skills in all Roles between OaSIS and 2023 
When comparing the average of base from OaSIS for all the roles and sub-sectors that participants 
selected in the survey, the top-rated skills. 

 OaSIS  2023 
1 Attention to Detail Attention to Detail 
2 Numeracy Reading 
3 Skill Needed to Evaluate Alternatives Numeracy 
4 Skill to Design a System Decision Making 
5 Problem Solving Problem Solving 
6 Decision Making Writing 
7 Adaptability Skill to Identify Problems 
8 Reading  Communication 
9 Skill to Identify Problems Adaptability 
10 Critical Thinking Independence 

 

Top-rated Skills Overlap in All Roles in OaSIS and 2023 
There is a significant overlap in the OaSIS Database and participant selections for the top-rated skills, 
notably for attention to detail, numeracy, decision-making, problem solving, reading, and skill to identify 
problems. These skills would be expected in the bio-economy and particularly in bio-health, where most 
of the responses came from.   

Attention to detail ensures accuracy and precision in handling sensitive biological materials, data 
analysis, and adherence to protocols which are critical for maintaining the integrity of research and 
production processes. Numeracy skills are essential for interpreting complex data sets, performing 
calculations for dosage formulations, and analyzing experimental results accurately.  

Decision making and problem solving are essential for navigating complex challenges inherent in bio-
manufacturing and bio-health. Professionals must make informed decisions regarding experimental 
design, resource allocation, and risk management to optimize outcomes and address unforeseen issues 
effectively.  

The ability to read, decode and synthesize information is indispensable for staying updated on the 
latest research findings, regulations, and technological advancements in bio-health. It enables 
professionals to assimilate new information, critically evaluate scientific literature, and apply relevant 
knowledge to their work. 

The skill to identify problems is essential for recognizing anomalies, deviations from expected 
outcomes, and potential risks in bio-health processes. This skill empowers professionals to troubleshoot 
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issues, implement corrective measures, and ensure the quality and safety of bio-manufactured products 
and healthcare interventions.  

Top-rated Skills Difference of all Roles between OaSIS and 2023 
The skills that differ between the two lists of top-rated skills are writing, communication and 
independence, where participants perceived these as more important than OaSIS. This variance could 
be due to the specific emphasis or requirements within the bio-health sector. Writing Skill might be 
more valued for documentation and regulatory compliance in bio-manufacturing, while communication 
is necessary for effective collaboration and conveying complex scientific information. Independence 
might be highly regarded for roles requiring autonomy and self-directed work, which are common in 
bio-health research and development. 

TABLE 5: Top rated skills comparison of all Roles OaSIS, 2030 and 2040 
Comparing OaSIS skills with 2030 and 2040 shows near alignment in the skills required for the decades 
ahead. 

 OaSIS  2030 2040 
1 Attention to Detail Attention to Detail Attention to Detail 
2 Numeracy Reading Reading 
3 Skill Needed to Evaluate Alternatives Problem Solving Problem Solving 
4 Skill to Design a System Communication Digital Literacy 
5 Problem Solving Skill to Identify Problems Adaptability 
6 Decision Making Adaptability Communication 
7 Adaptability Decision Making Critical Thinking 
8 Reading  Critical Thinking Skill to Identify Problems 
9 Skill to Identify Problems Numeracy Numeracy 
10 Critical Thinking Digital Literacy Decision Making 

 

When comparing the top-rated skills selected by the OaSIS Database and survey respondents for 2030 
and 2040, many of the same skills exist (while ranked slightly different in importance), suggesting the 
value placed by employers on these abilities being essential for new hires.  

However, there are some discrepancies. For instance, the OaSIS database emphasizes skill needed to 
evaluate alternatives and skill to design a system, which are not explicitly highlighted in the participant-
selected skills for 2030 and 2040. This variance could stem from differing perspectives on their 
importance – with participants potentially prioritizing skills that are more directly applicable to their 
roles or industry context, whereas the OaSIS database might emphasize broader foundational skills 
necessary across various sectors. 

When reviewing the top-rated skills for 2030 and 2040, exclusively, there’s a notable difference in the 
inclusion of digital literacy in the top-rated skills for 2040, indicating a growing emphasis on 
technological proficiency in the future. This addition reflects the anticipated evolution of the bio-
economy towards more digitized processes and technologies, aligning with broader industry trends 
toward increased automation and digitalization.  
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The shift in skill importance from participant responses and the top-rated skills signal a significant 
perception regarding the emergence of AI, which is profoundly affecting the Canadian bio-
manufacturing industry and is expected to continue impacting the industry as time progresses.  

AI technologies are streamlining various aspects of bio-manufacturing processes, from drug discovery  
to production optimization. In drug discovery, AI-driven algorithms analyze vast datasets to identify 
potential drug candidates more efficiently, accelerating the development timeline. Additionally, AI-
powered predictive modeling enhances process control and quality assurance in bio-manufacturing 
facilities, leading to improved product quality and reduced production costs. Moreover, AI-enabled 
robotics and automation enhance operational efficiency by automating repetitive tasks and reducing  
the risk of errors. Overall, AI is revolutionizing bio-manufacturing in Canada by driving innovation, 
improving productivity and advancing the development of life-saving therapies. 

 

3.3 Skill Level Requirements and Variation from Base 
by Function in 2023, 2030 and 2040 

The tables in this section categorize skills by function.  

3.3.1 Engineer Skill Requirements 
Engineers encompass biomedical engineers, chemical engineers, computer and telecommunications 
hardware engineers, engineering physicists and scientists, industrial and manufacturing engineers,  
and mechanical engineers. Materials scientists and industrial designers are included due to similarities  
in occupation and education.  

TABLE 6: All Engineers skills requirements 2023, 2030 and 2040 

Skill 
(n): 37 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Attention to Detail 5 4.53 (-0.47) 4.72 (-0.28) 4.78 (-0.22) 
Decision Making  4.91 4.31 (-0.60) 4.51 (-0.40) 4.55 (-0.36) 
Reading  4.91 4.45 (-0.46) 4.55 (-0.36) 4.58 (-0.33) 
Problem Solving 4.88 4.33 (-0.55) 4.58 (-0.30) 4.61 (-0.27) 
Skill Needed to 
Evaluate Alternatives 4.88 4.32 (-0.56) 4.43 (-0.45) 4.46 (-0.42) 
Skill to Design a 
System 4.88 4.33 (-0.55) 4.55 (-0.33) 4.51 (-0.37) 
Skill to Conduct Work 
Design 4.82 4.00 (-0.82) 4.09 (-0.73) 4.16 (-0.66) 
Critical Thinking  4.67 4.20 (-0.47) 4.49 (-0.18) 4.55 (-0.12) 
Skill to Formulate 
Alternative Solutions 4.66 4.27 (-0.39) 4.52 (-0.13) 4.57 (-0.09) 
Numeracy 4.64 4.13 (-0.51) 4.33 (-0.31) 4.42 (-0.22) 
Skill to Identify 
Problems 4.54 4.16 (-0.38) 4.28 (-0.25) 4.37 (-0.16) 
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Skill 
(n): 37 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Skill to Design 
Experiments 4.40 4.04 (-0.37) 4.26 (-0.15) 4.24 (-0.16) 
Digital Literacy 4.33 4.02 (-0.31) 4.42 (+0.09) 4.51 (+0.18) 
New Relevant 
Knowledge 4.33 4.22 (-0.11) 4.40 (+0.07) 4.45 (+0.12) 
Creativity and 
Innovation 4.28 3.79 (-0.49) 4.09 (-0.19) 4.27 (-0.01) 
Communication 4.19 4.04 (-0.16) 4.42 (+0.22) 4.55 (+0.36) 
Skill to Identify, 
Formulate, and Solve 
Problems 4.16 3.96 (-0.21) 4.10 (-0.06) 4.15 (-0.01) 
Initiative 4.15 3.80 (-0.35) 4.03 (-0.12) 4.07 (-0.07) 
Cognitive Abilities 4.15 4.16 (+0.02) 4.27 (+0.12) 4.28 (+0.13) 
Independence 4.10 4.16 (+0.06) 4.15 (+0.04) 4.12 (+0.01) 
Writing  4.03 4.10 (+0.07) 4.22 (+0.19) 4.21 (+0.18) 
Adaptability 4 3.81 (-0.19) 4.21 (+0.21) 4.31 (+0.31) 
Skill Needed to 
Support Supplier 
Development 4 3.59 (-0.41) 3.90 (-0.10) 4.01 (+0.01) 
Professional 
Composure 3.94 3.79 (-0.15) 3.87 (-0.07) 3.93 (-0.01) 
Skill Needed to Judge 
Quality 3.94 3.90 (-0.04) 4.07 (+0.13) 4.10 (+0.16) 
Team Building Skills 3.93 3.88 (-0.05) 3.87 (-0.06) 3.99 (+0.06) 
Leadership  3.91 3.71 (-0.21) 3.84 (-0.07) 3.96 (+0.04) 
Technical Skill 3.87 3.78 (-0.09) 4.08 (+0.21) 4.12 (+0.25) 
Commitment to 
Lifelong Learning 3.87 4.00 (+0.13) 4.22 (+0.36) 4.24 (+0.37) 
Project Management  3.83 3.55 (-0.28) 3.76 (-0.07) 3.88 (+0.04) 
Skill to Plan a 
Program 3.78 3.63 (-0.15) 3.87 (+0.09) 3.85 (+0.07) 
Skill to Use the Tools 
Necessary for the Job 3.69 3.68 (-0.01) 3.85 (+0.16) 3.81 (+0.12) 
Interpersonal Skills 3.36 3.45 (+0.10) 3.58 (+0.22) 3.58 (+0.22) 
Entrepreneurial Skill 3.21 3.13 (-0.07) 3.30 (+0.09) 3.34 (+0.13) 
Social Responsibility 2.97 2.83 (-0.14) 3.07 (+0.10) 3.25 (+0.28) 
Teamwork and 
Collaboration 2.88 3.56 (+0.68) 3.76 (+0.88) 3.82 (+0.94) 
Skill Needed to 
Understand Business 
Principles 1.91 2.59 (+0.68) 2.84 (+0.93) 2.91 (+1.00) 
Sensory Abilities 1.89 2.32 (+0.43) 2.43 (+0.54) 2.34 (+0.45) 
Knowledge of 
Emerging Trends and 
Technologies 1.72 2.58 (+0.86) 2.98 (+1.25) 3.28 (+1.55) 
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Skill 
(n): 37 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Psychomotor Abilities 1.40 2.32 (+0.92) 2.27 (+0.87) 2.06 (+0.66) 
Physical Abilities 0.37 1.09 (+0.72) 1.09 (+0.72) 1.03 (+0.66) 

 
 
TABLE 7: Top Five Skills with Variations for Engineer Skills in 2023, 2030 and 2040 
The top five rated skill levels in the OaSIS database when compared with those of respondents showed 
the greatest differences between the OaSIS and the current skill levels of 2023, 2030 and 2040 were: 

 2023 2030 2040 
1 Psychomotor Abilities Knowledge of 

Emerging Trends and 
Technologies 

Knowledge of Emerging Trends and 
Technologies 

2 Knowledge of Emerging Trends 
and Technologies 

Skill Needed to 
Understand Business 
Principles 

Skill Needed to Understand Business Principles 

3 Physical Abilities Teamwork and 
Collaboration 

Teamwork and Collaboration 

4 Skill Needed to Understand 
Business Principles 

Psychomotor Abilities Psychomotor Abilities 

5 Teamwork and Collaboration Physical Abilities Physical Abilities 

 

TABLE 8: Comparison of Top Ten Engineer Skills between OaSIS and 2023 
Comparing the top ten rated skills determined by the OaSIS Database against survey participants’ top 
ten rated skills for 2023 reveals a change in rankings but consistency in overall skills. 

 OaSIS 2023 
1 Attention to Detail Attention to Detail 
2 Decision Making  Reading 
3 Reading  Skill to Design a System 
4 Problem Solving Problem Solving  
5 Skill Needed to Evaluate Alternatives Skill Needed to Evaluate Alternatives 
6 Skill to Design a System Decision Making 
7 Skill to Conduct Work Design Skill to Formulate Alternative Solutions 
8 Critical Thinking New Relevant Knowledge 
9 Skill to Formulate Alternative Solutions Critical Thinking 
10 Numeracy Skill to Identify Problems 

 
The consistency in top-rated skills between the OaSIS and participant ratings suggests a strong 
agreement regarding the importance of the skills within the engineering field, highlighting their 
significance in the profession. With engineering considered a top field of study by employers (53% 
recruit workers with engineering qualifications4), understanding what specific skills employer seek 
within the field can help better align academic studies with industry expectations. 

 
4 Ibid., pg. 37. 
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TABLE 9: Comparison of Top Ten Engineer Skills between OaSIS, 2030 and 2040 
Comparing the top-rated skills from OaSIS to 2030 and 2040 reveals consistency in several skills. This 
reflects evergreen qualities needed in the workforce and suggests a consistent demand for fundamental 
competencies across the years. 

 OaSIS 2030 2040 
1 Attention to Detail Attention to Detail Attention to Detail 
2 Decision Making  Problem Solving Problem Solving 
3 Reading  Reading Reading 
4 Problem Solving Skill to Formulate Alternative 

Solutions 
Skill to Formulate Alternative 
Solutions 

5 Skill Needed to Evaluate 
Alternatives 

Skill to Design a System Digital Literacy 

6 Skill to Design a System Critical Thinking  Critical Thinking 
7 Skill to Conduct Work Design Decision Making Decision Making 
8 Critical Thinking Digital Literacy Skill to Design a System 
9 Skill to Formulate Alternative 

Solutions 
New Relevant Knowledge Communication 

10 Numeracy Skill Needed to Evaluate Alternatives New Relevant Knowledge 
 

There were also variations in the rankings and additions of certain skills in 2030 and 2040 compared to 
OaSIS. For example, communication appears in the top ten skills for 2040 but not in OaSIS or 2030. The 
emergence of communications as a skill in 2040 indicates a shifting emphasis towards interpersonal and 
collaborative abilities, likely influenced by evolving workplace dynamics and technological 
advancements. This aligns with BioTalent Canada’s LMI study where 75% of employers deemed the skill 
as very important5. 

The top ten skills for 2030 and 2040 show a high degree of similarity. Both years feature nearly identical 
lists of skills, with only slight variations in their rankings. The consistent presence of skills such as 
attention to detail, problem solving, reading, skill to formulate alternative solutions, decision making, 
critical thinking, digital literacy and skill needed to evaluate alternatives suggests a stable that over the 
two periods, essential skill requirements remain a priority for employers. With 30% of bio-economy 
employers currently reporting a lack of qualified candidates with practical/non-academic skills as a 
challenge to their recruitment efforts6, identifying ways to enhance training in these skills will be crucial 
for the sector to address the impending talent shortage and find a path towards sustained growth.  

 

  

 
5 Ibid., pg. 41. 
6 Ibid., pg. 34. 
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3.3.2 Manager Skill Requirements 
Managers include engineering managers and manufacturing managers.  

TABLE 10: All Managers skills requirements in 2023, 2030 and 2040 

 
Skill 
(n): 28 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Leadership 5 4.86 (-0.14) 4.85 (-0.15) 4.83 (-0.17) 
Team Building Skills 5 4.73 (-0.27) 4.83 (-0.17) 4.88 (-0.12) 
Project Management  4.79 4.46 (-0.32) 4.61 (-0.17) 4.64 (-0.15) 
Skill to Plan a Program 4.54 4.27 (-0.26) 4.34 (-0.20) 4.34 (-0.20) 
Attention to Detail 4.46 4.32 (-0.15) 4.34 (-0.12) 4.34 (-0.12) 
Decision Making  4.46 4.37 (-0.10) 4.46 (+0.00) 4.56 (+0.10) 
Initiative 4.46 4.35 (-0.12) 4.49 (+0.02) 4.56 (+0.10) 
Numeracy 4.46 4.23 (-0.24) 4.32 (-0.15) 4.34 (-0.12) 
Problem Solving 4.46 4.30 (-0.16) 4.54 (+0.07) 4.61 (+0.15) 
Skill to Design a 
System 4.46 4.08 (-0.38) 4.20 (-0.27) 4.29 (-0.17) 
Skill Needed to 
Support Supplier 
Development 4.23 3.97 (-0.26) 4.13 (-0.10) 4.30 (+0.07) 
Interpersonal Skills 4.17 4.18 (+0.01) 4.37 (+0.20) 4.44 (+0.27) 
Skill to Identify, 
Formulate, and Solve 
Problems 4.05 3.95 (-0.10) 4.13 (+0.07) 4.30 (+0.24) 
Adaptability 4 3.83 (-0.17) 4.05 (+0.05) 4.22 (+0.22) 
Independence 4 4.04 (+0.04) 4.10 (+0.10) 3.98 (-0.02) 
Professional 
Composure 4 4.07 (+0.07) 4.12 (+0.12) 4.17 (+0.17) 
Skill Needed to 
Evaluate Alternatives 4 3.87 (-0.13) 3.95 (-0.05) 4.12 (+0.12) 
Skill Needed to Judge 
Quality 4 3.81 (-0.19) 4.10 (+0.10) 4.15 (+0.15) 
Skill to Identify 
Problems 4 3.88 (-0.12) 4.17 (+0.17) 4.22 (+0.22) 
Critical Thinking Skills 3.93 4.01 (+0.09) 4.39 (+0.46) 4.44 (+0.51) 
Reading Skill 3.93 4.24 (+0.32) 4.46 (+0.54) 4.54 (+0.61) 
Skill to Conduct Work 
Design 3.93 3.79 (-0.13) 4.00 (+0.07) 4.12 (+0.20) 
Writing Skill 3.93 4.09 (+0.16) 4.27 (+0.34) 4.32 (+0.39) 
Skill to Design 
Experiments 3.85 3.69 (-0.15) 3.97 (+0.12) 4.07 (+0.22) 
Communication Skill 3.79 4.09 (+0.30) 4.40 (+0.61) 4.45 (+0.66) 
Creativity and 
Innovation 3.73 3.55 (-0.18) 3.90 (+0.17) 4.02 (+0.29) 
Teamwork and 
Collaboration 3.73 3.88 (+0.15) 4.02 (+0.29) 4.12 (+0.39) 
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Skill 
(n): 28 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Entrepreneurial Skill 3.54 3.42 (-0.12) 3.56 (+0.02) 3.71 (+0.17) 
Cognitive Abilities 3.50 3.54 (+0.04) 3.82 (+0.32) 3.91 (+0.41) 
Commitment to 
Lifelong Learning 3.46 3.65 (+0.19) 3.90 (+0.44) 3.95 (+0.49) 
Digital Literacy 3.46 3.52 (+0.05) 4.07 (+0.61) 4.24 (+0.78) 
New Relevant 
Knowledge 3.46 3.65 (+0.19) 3.88 (+0.41) 3.93 (+0.46) 
Skill to Formulate 
Alternative Solutions 3.46 3.56 (+0.10) 3.85 (+0.39) 4.02 (+0.56) 
Social Responsibility 3.46 3.62 (+0.15) 4.02 (+0.56) 4.07 (+0.61) 
Skill Needed to 
Understand Business 
Principles 3 3.41 (+0.41) 3.73 (+0.73) 3.80 (+0.80) 
Skill to Use the Tools 
Necessary for the Job 2.31 2.64 (+0.33) 2.99 (+0.68) 3.02 (+0.71) 
Technical Skill 1.92 2.64 (+0.71) 3.12 (+1.20) 3.24 (+1.32) 
Knowledge of 
Emerging Trends and 
Technologies 1.87 2.31 (+0.45) 2.77 (+0.90) 2.91 (+1.05) 
Sensory Abilities 1.73 2.17 (+0.44) 2.41 (+0.68) 2.34 (+0.61) 
Psychomotor Abilities 0.94 1.52 (+0.58) 1.67 (+0.73) 1.64 (+0.71) 
Physical Abilities 0.13 0.79 (+0.65) 0.79 (+0.66) 0.77 (+0.63) 

 
 
TABLE 11: Top Five Manager Skills with Variations Between OaSIS, 2023, 2030 and 2040 
When comparing the skill levels in the OaSIS database with the participants’ responses for the function 
of managers, shown in the above table, the top 5 skills that showed the greatest differences between 
the OaSIS and the skill levels for 2023, 2030 and 2040 were: 

 2023 2030 2040 
1 Technical Skill Technical Skill Technical Skill 
2 Physical Abilities Knowledge of Emerging Trends and 

Technologies 
Knowledge of Emerging Trends and 
Technologies 

3 Psychomotor Abilities Skills Needed to Understand 
Business Principles 

Skill Needed to Understand 
Business Principles 

4 Knowledge of Emerging 
Trends and Technologies 

Skill to Use the Tools Necessary for 
the Job 

Digital Literacy 

5 Sensory Abilities Psychomotor Abilities Skill to Use the Tools Necessary for 
the Job 
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TABLE 12: Comparison of Top Ten Manager Skills Between OaSIS and 2023 
Comparing the top ten rated skills determined by the OaSIS Database against survey participants’ top 
ten rated skills for 2023 reveals a minor change in ranking for a few skills but shows overall agreement in 
what skills are seen as important. 

 OaSIS 2023 
1 Leadership Skills Leadership Skills 
2 Team Building Skills  Team Building Skills 
3 Project Management  Project Management  
4 Skill to Plan a Program Decision Making 
5 Attention to Detail Initiative 
6 Decision Making Skill   Attention to Detail 
7 Initiative Problem Solving 
8 Numeracy Skill to Plan a Program 
9 Problem Solving Reading 
10 Skill to Design a System Numeracy 

 
The top ten skills for managers in bio-manufacturing, as rated by both participants and the OaSIS 
database, exhibit a considerable degree of consistency, with skills like leadership, team building, project 
management, decision-making, initiative, attention to detail, problem solving, skills to plan a program 
and numeracy appearing in both lists.  

These skills are crucial for effective management roles in any industry, including bio-manufacturing. The 
alignment between participant perceptions and overall sector trends is evident in the emphasis placed 
on these foundational managerial skills. It’s worth noting that slight variations in ranking between the 
participant ratings and the OaSIS database could stem from nuanced perceptions or experiences within 
the bio-manufacturing sector. Overall, the consensus on these core managerial competencies reflects a 
shared understanding of the skills needed to drive success in managerial roles within bio-manufacturing. 

 
TABLE 13: Comparison of Top Ten Manager Skills between OaSIS, 2030 and 2040 
When comparing the OaSIS database to the projected proficiencies for 2030 and 2040, several top 
trending skills emerge consistently across all three sets, with a few new skills identified for 2030 and 
2040. 

 OaSIS 2030 2040 
1 Leadership Skills Leadership Skills Team Building Skills 
2 Team Building Skills  Team Building Skills Leadership Skills 
3 Project Management  Project Management  Project Management 
4 Skill to Plan a Program Problem Solving Problem Solving 
5 Attention to Detail Initiative Initiative 
6 Decision Making Skill  Decision Making Decision Making 
7 Initiative Reading Reading 
8 Numeracy  Critical Thinking Interpersonal Skills 
9 Problem Solving Interpersonal Skills Critical Thinking 
10 Skill to Design a System Attention to Detail Numeracy 
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Similarities in top ten skills are expected as managerial roles often require strong leadership, decision 
making and problem solving abilities. Additionally, the emphasis on interpersonal skills reflects the 
importance of effective communication and collaboration in managerial positions.  

Numeracy appears to regain prominence in 2040, suggesting a potential shift towards data-driven 
decision-making within managerial roles. Overall, the perception of survey participants seems to align 
well with the ongoing emphasis on leadership, teamwork and strategic thinking within the managerial 
landscape of the bio-manufacturing sector. 

 

3.3.3 Supervisor Skill Requirements 
Supervisors include those in other products manufacturing and assembly, plastic and rubber products 
manufacturing, and supply chain coordination roles.  

TABLE 14: All Supervisors skills requirements in 2023, 2030 and 2040 

Skill 
(n): 13 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Adaptability 4 3.82 (-0.18) 4.00 (+0.00) 3.93 (-0.07) 
Independence 4 3.73 (-0.27) 3.64 (-0.36) 3.64 (-0.36) 
Initiative 4 3.43 (-0.57) 3.71 (-0.29) 4.00 (+0.00) 
Leadership  4 3.89 (-0.11) 4.00 (+0.00) 3.93 (-0.07) 
Team Building Skills 4 3.57 (-0.43) 3.79 (-0.21) 3.57 (-0.43) 
Project Management  3.81 3.45 (-0.36) 3.46 (-0.36) 3.46 (-0.36) 
Teamwork and 
Collaboration 3.5 3.77 (+0.27) 3.86 (+0.36) 3.93 (+0.43) 
Attention to Detail 3.14 3.43 (+0.29) 3.57 (+0.43) 3.36 (+0.21) 
Problem Solving 3.07 3.36 (+0.29) 3.64 (+0.57) 3.93 (+0.86) 
Professional 
Composure 3.07 3.39 (+0.32) 3.43 (+0.36) 3.50 (+0.43) 
Skill Needed to 
Evaluate Alternatives 3.07 2.77 (-0.30) 3.07 (+0.00) 3.00 (-0.07) 
Skill to Design a 
System 3.07 2.73 (-0.34) 3.07 (+0.00) 3.29 (+0.21) 
Skill to Identify 
Problems 3.07 3.32 (+0.25) 3.79 (+0.71) 3.86 (+0.79) 
Interpersonal Skills 3.04 3.39 (+0.35) 3.61 (+0.57) 3.61 (+0.57) 
Commitment to 
Lifelong Learning 3 2.95 (-0.05) 3.00 (+0.00) 3.07 (+0.07) 
Communication  3 3.52 (+0.52) 3.71 (+0.71) 4.07 (+1.07) 
Critical Thinking  3 3.21 (+0.21) 3.43 (+0.43) 3.43 (+0.43) 
Decision Making  3 3.34 (+0.34) 3.43 (+0.43) 3.43 (+0.43) 
Numeracy 3 3.25 (+0.25) 3.21 (+0.21) 3.43 (+0.43) 
Reading  3 3.57 (+0.57) 3.71 (+0.71) 3.86 (+0.86) 
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Skill 
(n): 13 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Skill to Plan a Program 3 3.41 (+0.41) 3.50 (+0.50) 3.29 (+0.29) 
Social Responsibility 3 3.07 (+0.07) 3.14 (+0.14) 3.14 (+0.14) 
Writing  3 3.43 (+0.43) 3.43 (+0.43) 3.36 (+0.36) 
Skill Needed to Judge 
Quality 2.93 3.34 (+0.41) 3.43 (+0.50) 3.57 (+0.64) 
Skill to Formulate 
Alternative Solutions 2.93 2.73 (-0.20) 3.14 (+0.21) 3.21 (+0.29) 
Skill to Identify, 
Formulate, and Solve 
Problems 2.81 3.17 (+0.35) 3.53 (+0.71) 3.67 (+0.86) 
Cognitive Abilities 2.79 2.94 (+0.15) 3.22 (+0.43) 3.29 (+0.50) 
Skill to Design 
Experiments 2.51 2.68 (+0.16) 2.94 (+0.43) 3.01 (+0.50) 
Skill to Use the Tools 
Necessary for the Job 2.50 3.07 (+0.57) 3.29 (+0.79) 3.15 (+0.64) 
Skill Needed to 
Support Supplier 
Development 2.5 2.63 (+0.13) 2.57 (+0.07) 2.71 (+0.21) 
Sensory Abilities 2.29 2.78 (+0.50) 2.79 (+0.50) 2.72 (+0.43) 
Digital Literacy 2.07 2.61 (+0.54) 3.50 (+1.43) 4.00 (+1.93) 
Entrepreneurial Skill 2.07 2.20 (+0.13) 2.14 (+0.07) 2.21 (+0.14) 
New Relevant 
Knowledge 2.07 2.36 (+0.29) 2.64 (+0.57) 2.86 (+0.79) 
Creativity and 
Innovation 2.04 2.73 (+0.70) 3.18 (+1.14) 3.39 (+1.36) 
Knowledge of 
Emerging Trends and 
Technologies 2.02 2.25 (+0.23) 2.45 (+0.43) 2.59 (+0.57) 
Skill Needed to 
Understand Business 
Principles 2 2.48 (+0.48) 2.71 (+0.71) 2.93 (+0.93) 
Psychomotor Abilities 1.94 2.49 (+0.55) 2.36 (+0.43) 2.29 (+0.36) 
Skill to Conduct Work 
Design 1.86 2.23 (+0.38) 2.71 (+0.86) 2.86 (+1.00) 
Technical Skill 1.84 2.99 (+1.15) 3.19 (+1.36) 3.41 (+1.57) 
Physical Abilities 1.46 2.24 (+0.79) 1.96 (+0.50) 1.96 (+0.50) 
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TABLE 15: Comparison of Top Five Supervisor Skills between OaSIS, 2023, 2030  
and 2040 
When comparing the skill levels in the OaSIS database with the participants’ responses the top five skills 
that showed the greatest differences between the OaSIS and the current skill levels for 2023, 2030 and 
2040 were: 

 2023 2030 2040 
1 Technical Skill Digital Literacy Digital Literacy 
2 Physical Abilities Technical Skill Technical Skill 
3 Creativity and Innovation Creativity and Innovation Creativity and Innovation 
4 Reading Skill to Conduct Work Design Skill Needed to Understand 

Business Principles 
5 Skill to Use the Tools 

Necessary for the Job 
Skill to Use the Tools Necessary 
for the Job 
 

Communication 

 

TABLE 16: Comparison of Top Ten Supervisor Skills between OaSIS and 2023 
Comparing the top ten rated skills determined by the OaSIS Database against survey participants’ top 
ten rated skills for 2023 shows a slight difference in certain skills and ranking. 

According to the OaSIS database, adaptability, independence, initiative, leadership skills, and team 
building skills all had the same rating. Additionally, problem solving, professional composure, the ability 
to evaluate alternatives, the skill to design a system and the ability to identify problems all share the 
same rating. To simplify the table, we have listed the top ten skills as they appear in Table 14. 

For the 2023 participant rankings, initiative, writing, and attention to detail all held the same value. 

 OaSIS 2023 
1 Adaptability  Leadership  
2 Independence Adaptability 
3 Initiative Teamwork and Collaboration 
4 Leadership  Independence 
5 Team Building Skills Team Building Skills 
6 Project Management Reading 
7 Teamwork and Collaboration Communication 
8 Attention to Detail Project Management 
9 Problem Solving Initiative 
10 Professional Composure  Writing 

 
The top skills identified by participants for supervisors in 2023 largely align with those in the OaSIS 
database, emphasizing leadership, team building, adaptability, teamwork, independence, initiative 
and project management. However, participants placed slightly less emphasis on attention to detail, 
skill needed to evaluate alternatives, and skill to design a system, instead prioritizing reading, 
communication and writing skills. Overall, while there are some differences, the core competencies 
remain consistent between participant perceptions and the OaSIS database for supervisor roles in 2023. 
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TABLE 17: Comparison of Top Ten Supervisor Skills Between OaSIS, 2030 and 2040 
Similar differences were noted when comparing the top ten ranked skills for 2030 and 2040 against  
the OaSIS Database’s top ten skills.  

 OaSIS 2030 2040 
1 Adaptability  Adaptability Initiative 
2 Independence Teamwork and Collaboration Digital Literacy 
3 Initiative Leadership  Adaptability 
4 Leadership  Skill to Identify Problems Problem Solving 
5 Team Building Skills Team Building Skills Communication 
6 Project Management Communication Leadership  
7 Teamwork and Collaboration Reading Skill to Identify Problems 
8 Attention to Detail Initiative Teamwork and Collaboration 
9 Problem Solving Problem Solving Skill to Identify, Formulate, and 

Solve Problems 
10 Professional Composure  Independence Reading 

 
The trends in skills required for supervisors reflects the evolving demands of the Canadian bio-
manufacturing industry. Adaptability, teamwork and collaboration and leadership will remain key skills 
for the role well into the future. This aligns with the dynamic nature of bio-manufacturing, where the 
ability to adapt to new technologies, processes, and regulations is paramount. Additionally, the 
emphasis on teamwork and collaboration underscores the interdisciplinary nature of bio-
manufacturing, where diverse teams must work together cohesively to achieve common goals. 

A notable trend observed in recent years, particularly in 2040, is the increasing importance of initiative 
and digital literacy. This suggests a shift towards a more proactive approach and integrating digital 
technologies into bio-manufacturing processes. As the industry adopts advanced digital tools and 
automation, supervisors will be expected to not only possess the adaptive and digital skills to drive 
innovation and optimize operations, but they will also need to maintain strong leadership and 
interpersonal skills. Furthermore, digital literacy has emerged as a critical skill, reflecting the growing 
reliance on digital platforms, data analytics and automation technologies in bio-manufacturing facilities. 

 

3.3.4 Technician Skill Requirements 
Technicians encompass biological, chemical, dietary, electrical and electronics engineering technicians, 
industrial engineering and manufacturing technicians, mechanical engineering technicians, and 
prosthetic and orthotic technicians.  

TABLE 18: All Technicians skills requirements in 2023, 2030 and 2040 

Skill 
(n): 19 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Attention to Detail 4.13 3.78 (-0.34) 4.08 (-0.04) 4.17 (+0.04) 
Adaptability 3.92 3.56 (-0.35) 3.79 (-0.13) 4.04 (+0.13) 
Reading  3.5 3.49 (-0.01) 3.88 (+0.38) 4.00 (+0.50) 
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Skill 
(n): 19 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Skill to Use the Tools 
Necessary for the Job 3.35 3.24 (-0.11) 3.76 (+0.42) 3.89 (+0.54) 
Numeracy 3.25 3.23 (-0.02) 3.58 (+0.33) 3.75 (+0.50) 
Skill to Conduct Work 
Design 3.17 2.60 (-0.56) 2.92 (-0.25) 3.08 (-0.08) 
Professional 
Composure 3.08 3.03 (-0.05) 3.38 (+0.29) 3.46 (+0.38) 
Skill to Design 
Experiments 3.08 2.81 (-0.27) 3.38 (+0.29) 3.50 (+0.42) 
Commitment to 
Lifelong Learning 3 2.74 (-0.26) 3.08 (+0.08) 3.21 (+0.21) 
Communication 3 3.14 (+0.14) 3.58 (+0.58) 3.83 (+0.83) 
Independence 3 2.90 (-0.10) 3.25 (+0.25) 3.25 (+0.25) 
New Relevant 
Knowledge 3 3.00 (+0.00) 3.33 (+0.33) 3.33 (+0.33) 
Problem Solving 3 2.90 (-0.10) 3.58 (+0.58) 3.75 (+0.75) 
Critical Thinking  2.96 2.85 (-0.10) 3.21 (+0.25) 3.54 (+0.58) 
Skill to Design a 
System 2.96 2.78 (-0.18) 2.92 (-0.04) 3.00 (+0.04) 
Skill to Formulate 
Alternative Solutions 2.96 2.78 (-0.18) 3.13 (+0.17) 3.13 (+0.17) 
Skill to Identify 
Problems 2.96 2.95 (-0.01) 3.50 (+0.54) 3.67 (+0.71) 
Teamwork and 
Collaboration 2.96 3.40 (+0.44) 3.83 (+0.88) 3.92 (+0.96) 
Decision Making  2.92 2.88 (-0.04) 3.29 (+0.38) 3.42 (+0.50) 
Skill Needed to 
Evaluate Alternatives 2.92 2.85 (-0.06) 3.25 (+0.33) 3.38 (+0.46) 
Writing  2.92 3.17 (+0.25) 3.58 (+0.67) 3.79 (+0.88) 
Cognitive Abilities 2.89 2.91 (+0.02) 3.14 (+0.25) 3.35 (+0.46) 
Skill to Identify, 
Formulate, and Solve 
Problems 2.72 2.69 (-0.03) 2.97 (+0.25) 3.01 (+0.29) 
Creativity and 
Innovation 2.65 2.49 (-0.16) 2.94 (+0.29) 3.06 (+0.42) 
Psychomotor Abilities 2.57 2.94 (+0.37) 3.03 (+0.46) 3.15 (+0.58) 
Technical  2.53 3.14 (+0.61) 3.86 (+1.33) 4.07 (+1.54) 
Skill to Plan a 
Program 2.33 2.40 (+0.06) 2.96 (+0.63) 2.96 (+0.63) 
Leadership  2.25 2.15 (-0.10) 2.38 (+0.13) 2.63 (+0.38) 
Interpersonal Skills 2.19 2.40 (+0.20) 2.90 (+0.71) 3.15 (+0.96) 
Initiative 2.17 2.47 (+0.30) 2.83 (+0.67) 3.00 (+0.83) 
Social Responsibility 2.17 2.33 (+0.17) 2.79 (+0.63) 2.88 (+0.71) 
Team Building Skills 2.17 2.39 (+0.22) 2.92 (+0.75) 2.96 (+0.79) 
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Skill 
(n): 19 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 2023 
(Variation from 
OaSIS 2023) 

Skill Level* 2030 
(Variation from 
OaSIS 2023) 

Skill Level* 2040 
(Variation from 
OaSIS 2023) 

Skill Needed to 
Support Supplier 
Development 2.15 2.40 (+0.25) 2.65 (+0.50) 2.85 (+0.71) 
Entrepreneurial Skill 2 1.83 (-0.17) 2.04 (+0.04) 2.13 (+0.13) 
Digital Literacy 1.96 2.40 (+0.44) 3.17 (+1.21) 3.58 (+1.63) 
Skill Needed to Judge 
Quality 1.92 2.29 (+0.38) 3.13 (+1.21) 3.17 (+1.25) 
Sensory Abilities 1.85 2.27 (+0.42) 2.51 (+0.67) 2.60 (+0.75) 
Project Management 
Skill 1.83 1.93 (+0.10) 2.24 (+0.42) 2.28 (+0.46) 
Physical Abilities 1.39 2.01 (+0.62) 2.09 (+0.71) 2.14 (+0.75) 
Knowledge of 
Emerging Trends and 
Technologies 0.59 1.40 (+0.80) 2.09 (+1.50) 2.34 (+1.75) 
Skill Needed to 
Understand Business 
Principles 0.33 0.86 (+0.53) 1.54 (+1.21) 1.71 (+1.38) 

 
TABLE 19: Comparison of Top Five Technician Skills Between OaSIS, 2023, 2030 and 
2040 
When comparing the skill levels in the OaSIS database with the participants’ responses for the function 
of technicians, shown in the above table, the top five skills that showed the greatest differences 
between the OaSIS and the current skill levels for 2023, 2030 and 2040 were: 

 2023 2030 2040 
1 Knowledge of Emerging Trends and 

Technologies 
Knowledge of Emerging 
Trends and Technologies 

Knowledge of Emerging 
Trends and Technologies 

2 Physical Abilities Digital Literacy Digital Literacy 
3 Technical Skill Technical Skill Technical Skill 
4 Skill Needed to Understand Business 

Principles 
Skill Needed to Understand 
Business Principles 

Skill Needed to Understand 
Business Principles 

5 Teamwork and Collaboration Skill Needed to Judge Quality Skill Needed to Judge 
Quality 

 

TABLE 20: Comparison of Top Ten Technician Skills between OaSIS and 2023 
Comparing the top ten rated skills determined by the OaSIS Database against survey participants’ top 
ten rated skills for 2023 near alignment with the rankings of skills required. 

According to the OaSIS database, commitment to lifelong learning, communication skill, independence, 
new relevant knowledge, and problem solving all had a value of 3. To simplify the table, we have listed 
the top ten skills as they appear in Table 18. 

 OaSIS 2023 
1 Attention to Detail Attention to Detail 
2 Adaptability Adaptability 
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 OaSIS 2023 
3 Reading  Reading  
4 Skill to Use the Tools Necessary for the Job Teamwork and Collaboration 
5 Numeracy Skills to Use the Tools Necessary for the Job  
6 Skill to Conduct Work Design  Numeracy 
7 Professional Composure Writing 
8 Skill to Design Experiments Technical Skill 
9 Commitment to Lifelong Learning Communication 
10 Communication Skill Professional Composure 

 
In comparing the two sets of skills for technicians in bio-manufacturing, there is a high level of 
agreement between the skills rated by participants in 2023 and the skills averaged from the OaSIS 
database. Both groups rated attention to detail, adaptability, and reading as the top three skills, 
indicating alignment in their perceptions of key competencies. The only difference between the top  
five rankings was a minor shift in perceived importance of skill to use the tools necessary for the job 
and numeracy, which flipped position for the participant rankings.  

There were slight differences, such as respondents’ ranking teamwork and collaboration and writing  
in the top ten for 2023, which are not as prominent in the OaSIS database.  

 
TABLE 21: Comparison of Top Ten Technician Skills Between OaSIS, 2030 and 2040 
Trends in skills required begin to emerge when comparing the OaSIS Database with participant rankings 
for 2030 and 2040. 

 OaSIS 2030 2040 
1 Attention to Detail Attention to Detail Attention to Detail 
2 Adaptability Reading Adaptability 
3 Reading  Skill to Use the Tools Necessary for 

the Job 
Technical Skill 

4 Skill to Use the Tools Necessary 
for the Job 

Adaptability Reading 

5 
Numeracy 

Technical Skill  Skill to Use the Tools 
Necessary for the Job 

6 Skill to Conduct Work Design Teamwork and Collaboration Communication 
7 Professional Composure Communication Teamwork and Collaboration 
8 Skill to Design Experiments Problem Solving Writing 
9 Commitment to Lifelong Learning Numeracy Problem Solving 
10 Communication Skill Skill to Identify Problems Numeracy 

 
 
The trends for skills among technicians in bio-manufacturing emphasize the value to employers of core 
competencies like attention to detail, adaptability, technical skills and problem solving across both 
2030 and 2040 projections. This underscores the importance of precision, flexibility, and technical 
proficiency within the sector. Additionally, the prominence of communication, and teamwork and 
collaboration skills reflects the increasing interconnectedness of roles and the emphasis on cross-
functional cooperation in bio-manufacturing settings. The inclusion of reading skills and numeracy 
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underscores the significance of fundamental literacy and numeracy competencies in interpreting 
technical documentation and executing tasks accurately.  

 

3.3.5 Technologist Skill Requirements 
Technologists consist of chemical, industrial engineering, and manufacturing technologists, along with 
mechanical engineering technologists.  

TABLE 22: All Technologists Skills Requirements in 2023, 2030 and 2040 

Skill 
(n): 23 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Attention to Detail 4.04 3.89 (-0.14) 4.11 (+0.07) 4.11 (+0.07) 
Adaptability 4 3.42 (-0.58) 3.79 (-0.21) 3.89 (-0.11) 
Numeracy 4 3.60 (-0.40) 3.86 (-0.14) 3.86 (-0.14) 
Skill Needed to 
Evaluate Alternatives 4 3.57 (-0.43) 3.61 (-0.39) 3.64 (-0.36) 
Commitment to 
Lifelong Learning 3.89 3.55 (-0.34) 3.82 (-0.07) 3.79 (-0.11) 
New Relevant 
Knowledge 3.89 3.52 (-0.38) 3.82 (-0.07) 3.93 (+0.04) 
Skill to Identify 
Problems 3.89 3.75 (-0.14) 3.96 (+0.07) 3.93 (+0.04) 
Skill to Use the Tools 
Necessary for the Job 3.57 3.57 (+0.00) 3.93 (+0.36) 3.89 (+0.32) 
Creativity and 
Innovation 3.46 3.04 (-0.43) 3.54 (+0.07) 3.64 (+0.18) 
Cognitive Abilities 3.46 3.31 (-0.15) 3.42 (-0.04) 3.49 (+0.04) 
Skill to Design 
Experiments 3.30 3.07 (-0.23) 3.41 (+0.11) 3.48 (+0.18) 
Independence 3.25 3.09 (-0.16) 3.25 (+0.00) 3.32 (+0.07) 
Critical Thinking 3.21 3.17 (-0.04) 3.64 (+0.43) 3.79 (+0.57) 
Skill to Identify, 
Formulate, and Solve 
Problems 3.21 3.22 (+0.01) 3.49 (+0.29) 3.56 (+0.36) 
Skill to Conduct Work 
Design 3.11 2.58 (-0.53) 2.93 (-0.18) 2.89 (-0.21) 
Skill to Design a 
System 3.11 2.90 (-0.21) 3.21 (+0.11) 3.21 (+0.11) 
Leadership  3.07 2.79 (-0.29) 2.89 (-0.18) 2.86 (-0.21) 
Professional 
Composure 3.04 2.98 (-0.05) 3.21 (+0.18) 3.29 (+0.25) 
Skill to Formulate 
Alternative Solutions 3.04 2.75 (-0.29) 3.11 (+0.07) 3.07 (+0.04) 
Communication 3 3.23 (+0.23) 3.68 (+0.68) 3.82 (+0.82) 
Decision Making  3 3.04 (+0.04) 3.32 (+0.32) 3.25 (+0.25) 
Digital Literacy 3 3.14 (+0.14) 3.86 (+0.86) 4.18 (+1.18) 
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Skill 
(n): 23 responses 

Skill Level 
Base - OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Initiative 3 2.88 (-0.13) 3.29 (+0.29) 3.36 (+0.36) 
Problem Solving 3 3.00 (+0.00) 3.68 (+0.68) 3.93 (+0.93) 
Reading  3 3.63 (+0.63) 4.00 (+1.00) 4.11 (+1.11) 
Skill Needed to Judge 
Quality 3 2.95 (-0.05) 3.32 (+0.32) 3.29 (+0.29) 
Skill to Plan a Program 3 3.02 (+0.02) 3.36 (+0.36) 3.36 (+0.36) 
Writing  3 3.41 (+0.41) 3.71 (+0.71) 3.71 (+0.71) 
Teamwork and 
Collaboration 2.93 3.29 (+0.36) 3.54 (+0.61) 3.68 (+0.75) 
Technical Skill 2.83 3.19 (+0.36) 3.68 (+0.86) 3.90 (+1.07) 
Interpersonal Skills 2.82 2.79 (-0.03) 3.18 (+0.36) 3.11 (+0.29) 
Psychomotor Abilities 2.61 3.19 (+0.58) 3.15 (+0.54) 3.04 (+0.43) 
Project Management  2.46 2.56 (+0.10) 2.75 (+0.29) 2.96 (+0.50) 
Skill Needed to 
Support Supplier 
Development 2.45 2.58 (+0.13) 2.80 (+0.36) 2.91 (+0.46) 
Team Building Skills 2.11 2.66 (+0.55) 3.11 (+1.00) 3.14 (+1.04) 
Entrepreneurial Skill 2.07 2.17 (+0.10) 2.36 (+0.29) 2.32 (+0.25) 
Social Responsibility 2.04 2.13 (+0.10) 2.54 (+0.50) 2.57 (+0.54) 
Sensory Abilities 1.98 2.35 (+0.37) 2.59 (+0.61) 2.59 (+0.61) 
Physical Abilities 1.39 2.20 (+0.81) 2.21 (+0.82) 2.03 (+0.64) 
Knowledge of 
Emerging Trends and 
Technologies 0.46 1.28 (+0.81) 1.86 (+1.39) 2.21 (+1.75) 
Skill Needed to 
Understand Business 
Principles 0.11 1.17 (+1.06) 1.71 (+1.61) 1.89 (+1.79) 

 

TABLE 23: Comparison of Top Five Technologist Skills Between OaSIS, 2023, 2030  
and 2040 
When comparing the skill levels in the OaSIS database with the participants’ responses for the function 
of technologists, shown in the above table, the top 5 skills that showed the greatest differences 
between the OaSIS and the current skill levels for 2023, 2030 and 2040 were: 

 2023 2030 2040 
1 Skill Needed to Understand 

Business Principles 
Skill Needed to Understand 
Business Principles 

Skill Needed to Understand Business 
Principles 

2 Physical Abilities Knowledge of Emerging 
Trends and Technologies 

Knowledge of Emerging Trends and 
Technologies 

3 Knowledge of Emerging Trends 
and Technologies 

Team Building Skills Digital Literacy 

4 Reading  Reading Technical Skill 
5 Psychomotor Abilities Technical Skill Reading 
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TABLE 24: Comparison of Top Ten Technologist Skills Between OaSIS and 2023 
Comparing the top ten rated skills determined by the OaSIS database against survey participants’ top 
ten rated skills for 2023 reveals a slight shift in what skills are deemed important. 

According to the OaSIS database, creativity, innovation, and cognitive abilities all had the same rating. 
To simplify the table, we have listed the top ten skills as they appear in Table 22. 

 OaSIS 2023 
1 Attention to Detail Attention to Detail 
2 Adaptability Skill to Identify Problems 
3 Numeracy Reading 
4 Skill Needed to Evaluate Alternatives Numeracy 
5 Commitment to Lifelong Learning Skill to Use the Tools Necessary for the Job 
6 New Relevant Knowledge Skill Needed to Evaluate Alternatives 
7 Skill to Identify Problems Commitment to Lifelong Learning 
8 Skill to Use the Tools Necessary for the Job New Relevant Knowledge 
9 Creativity and Innovation Adaptability 
10 Cognitive Abilities Writing  

 
 
TABLE 25: Comparison of Top Ten Technologist Skills between OaSIS, 2030 and 2040 
Upon reviewing the participant adjusted data for technologists in 2023, both sources emphasize 
attention to detail, numeracy, skills to identify problems, skills to use the tools necessary for the job, and 
skills needed to evaluate alternatives. However, the participants placed a higher emphasis on reading 
and writing skills, while the OaSIS database highlighted creativity and innovation and cognitive abilities. 

A comparison of 2030, and 2040 skills shows alignment for the top-ranked skills, with slight differences 
in their variations. 

 OaSIS 2030 2040 
1 Attention to Detail Attention to Detail Attention to Detail 
2 Adaptability Skill to Identify Problems Digital Literacy 
3 Numeracy Reading Reading 
4 Skill Needed to Evaluate 

Alternatives 
Skill to Use the Tools Necessary for 
the Job 

Skill to Identify Problems 

5 Commitment to Lifelong 
Learning 

Digital Literacy Adaptability 

6 New Relevant Knowledge Numeracy Technical Skill 
7 Skill to Identify Problems Commitment to Lifelong Learning Numeracy 
8 Skill to Use the Tools Necessary 

for the Job 
New Relevant Knowledge Problem Solving 

9 Creativity and Innovation Adaptability New Relevant Knowledge 
10 Cognitive Abilities Technical Skill Skill to Use the Tools 

Necessary for the Job 
 
The skill requirements for technologists in the bio-manufacturing sector in Canada is consistent across 
the years 2030 and 2040. Attention to detail, adaptability, digital literacy and problem solving skills 
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emerge as critical proficiencies required for technologists. These trends underscore the importance of 
precision, flexibility and technological proficiency within the evolving landscape of bio-manufacturing.  

As the sector continues to advance, technologists will need to possess strong analytical skills, a capacity 
for learning new technologies, and the ability to adapt to changing industry demands. This aligns with 
Canada's efforts to foster innovation and competitiveness within its bio-manufacturing sector by 
ensuring that technologists are equipped with the necessary skills to drive growth and development in 
this critical industry. 

 

3.4 Skill Level Requirements and Variation from Base 
by National Occupation Code (NOC) in 2023, 2030 
and 2040 

Manufacturing managers and biomedical engineers were the two roles with the greatest number of 
survey responses. Both roles play vital roles in the Canadian bioeconomy landscape.  

Biomedical engineers contribute to the design, development and maintenance of medical equipment 
and technologies essential for healthcare, pharmaceuticals, and biotechnology. They are involved in 
creating innovative solutions to medical challenges, improving patient care and advancing medical 
research. 

Manufacturing managers are responsible for overseeing the production processes within the bio-
economy sector. They ensure efficient operations, quality control, and regulatory compliance in the 
manufacturing of medical devices, pharmaceuticals, and other bio-based products. Manufacturing 
managers play a fundamental role in optimizing production processes, reducing costs and meeting 
industry standards to deliver high-quality products to the market. 

Both the biomedical engineer and manufacturing manager roles were included in BioTalent Canada’s 
National Occupational Standards (NOS) due to their significance within bio-manufacturing.  

Both roles are seen as essential for bio-manufacturing, and the frequency of their selection by survey 
respondents underscores that importance. 

 

3.4.1 Manufacturing Managers 
Nineteen participants from organizations in Pharmaceutical and Medicine Manufacturing (NAIC 32541), 
Medical Equipment and Supplies Manufacturing (NAIC 33911), Other Chemical Product Manufacturing 
(32599), and Sugar and Confectionery Product Manufacturing (31134) selected the manufacturing 
manager occupation as one of the key roles to assess in our survey. 
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TABLE 26: Manufacturing Managers (90010) Skills Requirements in 2023, 2030 and 2040  

Skill 
(n): 19 responses 

Skill Level 
Base 
OaSIS 2023 

Skill Level 
2023 
Variation 
from 
OaSIS 2023 

Skill Level 
2030 
Variation 
from 
OaSIS 2023 

Skill Level 
2040 
Variation 
from 
OaSIS 2023 

Leadership  5 4.78 (-0.22) 4.73 (-0.27) 4.68 (-0.32) 
Skill to Plan a Program 5 4.45 (-0.55) 4.59 (-0.41) 4.55 (-0.45) 
Team Building Skills 5 4.66 (-0.34) 4.77 (-0.23) 4.86 (-0.14) 
Project Management 4.6 4.34 (-0.26) 4.42 (-0.18) 4.33 (-0.27) 
Skill to Identify, Formulate, and Solve 
Problems 4.1 3.95 (-0.15) 4.15 (+0.05) 4.42 (+0.32) 
Adaptability 4 3.83 (-0.17) 4.09 (+0.09) 4.18 (+0.18) 
Attention to Detail 4 3.98 (-0.02) 4.05 (+0.05) 4.05 (+0.05) 
Decision Making  4 3.91 (-0.09) 4.05 (+0.05) 4.18 (+0.18) 
Entrepreneurial Skill 4 3.65 (-0.35) 3.77 (-0.23) 3.86 (-0.14) 
Independence 4 3.98 (-0.02) 4.05 (+0.05) 3.91 (-0.09) 
Initiative 4 3.89 (-0.11) 4.09 (+0.09) 4.18 (+0.18) 
Numeracy 4 3.97 (-0.03) 4.14 (+0.14) 4.14 (+0.14) 
Problem Solving 4 3.93 (-0.07) 4.23 (+0.23) 4.36 (+0.36) 
Professional Composure 4 4.07 (+0.07) 4.18 (+0.18) 4.23 (+0.23) 
Skill Needed to Evaluate Alternatives 4 3.78 (-0.22) 3.95 (-0.05) 4.18 (+0.18) 
Skill Needed to Judge Quality 4 3.72 (-0.28) 4.09 (+0.09) 4.14 (+0.14) 
Skill Needed to Support Supplier 
Development 4 3.82 (-0.18) 4.00 (+0.00) 4.14 (+0.14) 
Skill to Design a System 4 3.78 (-0.22) 3.91 (-0.09) 4.14 (+0.14) 
Skill to Identify Problems 4 3.77 (-0.23) 4.18 (+0.18) 4.27 (+0.27) 
Interpersonal Skills 3.8 3.87 (+0.07) 4.16 (+0.36) 4.30 (+0.50) 
Skill to Design Experiments 3.8 3.53 (-0.27) 3.80 (+0.00) 3.89 (+0.09) 
Creativity and Innovation 3.5 3.36 (-0.14) 3.82 (+0.32) 3.82 (+0.32) 
Teamwork and Collaboration 3.5 3.72 (+0.22) 3.95 (+0.45) 4.14 (+0.64) 
Communication  3.33 3.89 (+0.56) 4.24 (+0.91) 4.28 (+0.95) 
Cognitive Abilities 3.11 3.23 (+0.12) 3.61 (+0.50) 3.70 (+0.59) 
Commitment to Lifelong Learning 3 3.25 (+0.25) 3.64 (+0.64) 3.68 (+0.68) 
Critical Thinking  3 3.34 (+0.34) 3.91 (+0.91) 4.00 (+1.00) 
Digital Literacy 3 3.13 (+0.13) 3.95 (+0.95) 4.36 (+1.36) 
New Relevant Knowledge 3 3.20 (+0.20) 3.59 (+0.59) 3.68 (+0.68) 
Reading  3 3.82 (+0.82) 4.14 (+1.14) 4.23 (+1.23) 
Skill Needed to Understand Business 
Principles 3 3.39 (+0.39) 3.77 (+0.77) 3.86 (+0.86) 
Skill to Conduct Work Design 3 3.18 (+0.18) 3.55 (+0.55) 3.77 (+0.77) 
Skill to Formulate Alternative Solutions 3 3.14 (+0.14) 3.55 (+0.55) 3.82 (+0.82) 
Social Responsibility 3 3.28 (+0.28) 3.91 (+0.91) 4.00 (+1.00) 
Writing  3 3.56 (+0.56) 3.82 (+0.82) 3.86 (+0.86) 
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Skill 
(n): 19 responses 

Skill Level 
Base 
OaSIS 2023 

Skill Level 
2023 
Variation 
from 
OaSIS 2023 

Skill Level 
2030 
Variation 
from 
OaSIS 2023 

Skill Level 
2040 
Variation 
from 
OaSIS 2023 

Skill to Use the Tools Necessary for the Job 2 2.52 (+0.52) 3.05 (+1.05) 3.05 (+1.05) 
Sensory Abilities 1.92 2.47 (+0.55) 2.74 (+0.82) 2.65 (+0.73) 
Knowledge of Emerging Trends and 
Technologies 1.75 2.18 (+0.43) 2.61 (+0.86) 2.84 (+1.09) 
Technical Skill 1.6 2.59 (+0.99) 3.01 (+1.41) 3.10 (+1.50) 
Psychomotor Abilities 1.4 1.96 (+0.56) 2.08 (+0.68) 1.99 (+0.59) 
Physical Abilities 0.25 1.19 (+0.94) 1.20 (+0.95) 1.16 (+0.91) 

 
 
TABLE 27: Comparison of Top Five Manufacturing Managers Skills Between OaSIS, 2023, 
2030 and 2040 
When comparing the skill levels in the OaSIS database with the participants’ responses for the role of 
manufacturing managers, shown in the above table, the top 5 skills that showed the greatest differences 
between the OaSIS and the skill levels over time, listed in descending order, are: 

 2023 2030 2040 
1 Technical Skill Technical Skill Technical Skill 
2 Physical Abilities Reading Digital Literacy 
3 Reading Skill to Use the Tools Necessary for 

the Job 
Knowledge of Emerging Trends 
and Technologies 

4 Psychomotor Abilities Digital Literacy Reading 
5 Writing Physical Abilities Skill to Use the Tools Necessary 

for the Job 
  
Comparing 2023, 2030 and 2040 to OaSIS indicates an anticipated shift in required skill levels by the 
decade's end for Manufacturing Managers. Technical skills, reading and physical abilities will retain 
significance, with increased emphasis on digital literacy, knowledge of emerging trends and 
technologies, and proficiency in using job-specific tools. This trend aligns with the projected data for 
2040, where these skills are expected to further increase in importance. 

 

TABLE 28: Comparison of Top Ten Manufacturing Managers Skills Between OaSIS  
and 2023 
According to the OaSIS database, leadership, skill to plan a program and team building all had the same 
rating. Additionally, 14 skills, including adaptability, all had a rating of 4 in the OaSIS database. To 
simplify the table, the top ten skills are listed as they appear in Table 26. 

 OaSIS 2023 
1 Leadership Skills   Leadership Skills 
2 Skill to Plan a Program Team Building Skills 
3 Team Building Skills Skill to Plan a Program 
4 Project Management Project Management 
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 OaSIS 2023 
5 Skill to Identify, Formulate, and Solve Problems Professional Composure 
6 Adaptability Independence 
7 Attention to Detail Attention to Detail 
8 Decision Making Skill Numeracy 
9 Entrepreneurial Skill Skill to Identify, Formulate, and Solve Problems 
10 Independence Problem Solving 

 

These perceptions of OaSIS and participant’s responses for 2023 align with each other to a large extent. 
Leadership, team building, project management and problem solving skills are commonly expected and 
valued in managerial roles, especially in manufacturing where coordination and efficiency are 
paramount. The emphasis on planning and program management also reflects the need for strategic 
thinking and execution in the manufacturing domain. 

Respondents indicated greater value for skills such as independence, attention to detail and numeracy 
for manufacturing roles in 2023. These skills appeared in the top ten, differing from the skillset outlined 
by OaSIS. This suggests that participants placed particular importance on autonomy, precision and 
numerical competence in managerial roles, perhaps indicating specific challenges or expectations within 
the bio-economy. 

 

TABLE 29: Comparison of Top Ten Manufacturing Managers Skills Between OaSIS, 2030 
and 2040 

The top ten rated skills for 2030 and 2040 showed considerable alignment: 

 OaSIS 2030 2040 
1 Leadership Skills   Leadership Skills Team Building Skills 
2 Skill to Plan a Program Team Building Skills Leadership Skills 
3 Team Building Skills Skill to Plan a Program Skill to Plan a Program 
4 Project Management Project Management Project Management 
5 Skill to Identify, Formulate, and 

Solve Problems 
Problem Solving Skill to Identify, Formulate, 

and Solve Problems 
6 Adaptability Professional Composure Problem Solving 
7 Attention to Detail Interpersonal Skills Interpersonal Skills 
8 Decision Making Skill Skill to Identify Problems Skill to Identify Problems 
9 Entrepreneurial Skill Initiative Digital Literacy 
10 Independence Skill to Identify, Formulate, and 

Solve Problems 
Professional Composure 

 
The participant’s selection for both 2030 and 2040 reflects a consistent emphasis on leadership, 
teamwork, project management and problem solving abilities. These skills are foundational for 
effective management and collaboration within bio-manufacturing. 

The inclusion of skills like professional composure, interpersonal skills and initiative suggests an 
awareness of the importance of personal qualities and proactive behavior in managerial roles. These 
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skills indicate a recognition of the need for resilience, effective communication and self-motivation  
in navigating the challenges of the bio-economy. 

The addition of digital literacy in the 2040 list reflects the evolving technological landscape and the 
increasing importance of digital tools and platforms in modern workplaces. This adaptation to 
technological advancements aligns with broader trends in industry digitization and automation. 

Overall, the participant’s selections for both 2030 and 2040 demonstrate a forward-thinking approach  
to skill development, anticipating the evolving demands of the bio-economy. By prioritizing key 
competencies such as leadership, teamwork, adaptability and digital literacy, participants are 
preparing themselves for success in an increasingly dynamic and competitive industry landscape. 

 

3.4.2 Biomedical Engineers 
Eighteen participants from organizations in Pharmaceutical and Medicine Manufacturing (NAIC 32541), 
Medical Equipment and Supplies Manufacturing (NAIC 33911), and Printing and related support 
activities (32311) selected the biomedical engineer occupation as one of the key roles to assess in our 
survey. 

TABLE 30: Biomedical Engineers (21399.02) Skills Requirements in 2023, 2030 and 2040  

Skill 
(n): 18 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Attention to Detail 5 4.54 (-0.46) 4.78 (-0.22) 4.83 (-0.17) 
Critical Thinking  5 4.07 (-0.93) 4.67 (-0.33) 4.78 (-0.22) 
Decision Making  5 4.35 (-0.65) 4.67 (-0.33) 4.67 (-0.33) 
Digital Literacy 5 4.06 (-0.94) 4.50 (-0.50) 4.56 (-0.44) 
New Relevant 
Knowledge 5 4.33 (-0.67) 4.67 (-0.33) 4.78 (-0.22) 
Problem Solving 5 3.94 (-1.06) 4.56 (-0.44) 4.50 (-0.50) 
Reading 5 4.28 (-0.72) 4.61 (-0.39) 4.67 (-0.33) 
Skill Needed to 
Evaluate Alternatives 5 4.25 (-0.75) 4.39 (-0.61) 4.44 (-0.56) 
Skill to Conduct Work 
Design 5 3.81 (-1.19) 4.00 (-1.00) 4.06 (-0.94) 
Skill to Design a 
System 5 4.25 (-0.75) 4.67 (-0.33) 4.61 (-0.39) 
Skill to Formulate 
Alternative Solutions 5 4.04 (-0.96) 4.67 (-0.33) 4.67 (-0.33) 
Skill to Identify 
Problems 5 4.28 (-0.72) 4.44 (-0.56) 4.61 (-0.39) 
Skill to Design 
Experiments 4.9 4.21 (-0.69) 4.57 (-0.33) 4.51 (-0.39) 
Skill to Identify, 
Formulate, and Solve 
Problems 4.6 3.88 (-0.72) 4.10 (-0.50) 4.27 (-0.33) 
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Skill 
(n): 18 responses 

Skill Level 
Base – OaSIS 
2023 

Skill Level* 
2023(Variation 
from OaSIS 2023) 

Skill Level* 
2030(Variation 
from OaSIS 2023) 

Skill Level* 
2040(Variation 
from OaSIS 2023) 

Creativity and 
Innovation 4.5 3.64 (-0.86) 4.17 (-0.33) 4.39 (-0.11) 
Skill Needed to 
Support Supplier 
Development 4.5 3.49 (-1.01) 4.17 (-0.33) 4.17 (-0.33) 
Communication  4.33 3.71 (-0.62) 4.55 (+0.22) 4.77 (+0.44) 
Cognitive Abilities 4.26 4.22 (-0.05) 4.32 (+0.06) 4.32 (+0.06) 
Technical Skill 4.1 3.63 (-0.47) 4.16 (+0.06) 4.21 (+0.11) 
Adaptability 4 3.50 (-0.50) 4.28 (+0.28) 4.50 (+0.50) 
Commitment to 
Lifelong Learning 4 4.01 (+0.01) 4.33 (+0.33) 4.22 (+0.22) 
Independence 4 4.17 (+0.17) 4.22 (+0.22) 4.17 (+0.17) 
Initiative 4 3.79 (-0.21) 4.06 (+0.06) 4.06 (+0.06) 
Leadership  4 3.67 (-0.33) 3.83 (-0.17) 3.83 (-0.17) 
Numeracy 4 3.71 (-0.29) 4.11 (+0.11) 4.17 (+0.17) 
Professional 
Composure 4 3.69 (-0.31) 3.89 (-0.11) 3.83 (-0.17) 
Skill Needed to Judge 
Quality 4 3.83 (-0.17) 4.11 (+0.11) 4.06 (+0.06) 
Skill to Plan a Program 4 3.57 (-0.43) 4.11 (+0.11) 4.22 (+0.22) 
Skill to Use the Tools 
Necessary for the Job 4 3.46 (-0.54) 3.83 (-0.17) 3.78 (-0.22) 
Team Building Skills 4 3.93 (-0.07) 4.00 (+0.00) 4.00 (+0.00) 
Writing  4 4.01 (+0.01) 4.33 (+0.33) 4.28 (+0.28) 
Project Management 
Skill 3.8 3.37 (-0.43) 3.69 (-0.11) 3.86 (+0.06) 
Interpersonal Skills 3.4 3.42 (+0.02) 3.68 (+0.28) 3.51 (+0.11) 
Entrepreneurial Skill 3 2.90 (-0.10) 3.22 (+0.22) 3.17 (+0.17) 
Social Responsibility 3 2.85 (-0.15) 3.17 (+0.17) 3.33 (+0.33) 
Teamwork and 
Collaboration 3 3.65 (+0.65) 4.11 (+1.11) 4.17 (+1.17) 
Skill Needed to 
Understand Business 
Principles 2 2.57 (+0.57) 3.06 (+1.06) 3.17 (+1.17) 
Sensory Abilities 1.67 1.85 (+0.18) 2.06 (+0.39) 1.95 (+0.28) 
Knowledge of 
Emerging Trends and 
Technologies 1.5 2.46 (+0.96) 2.94 (+1.44) 3.50 (+2.00) 
Psychomotor Abilities 1.4 2.36 (+0.96) 2.62 (+1.22) 2.40 (+1.00) 
Physical Abilities 0.38 1.27 (+0.89) 1.32 (+0.94) 1.16 (+0.78) 
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TABLE 31: Comparison of Top Five Biomedical Engineer Skills Between OaSIS, 2023, 
2030 and 2040 
When comparing the skill levels in the OaSIS database with the participants’ responses for the role of 
biomedical engineers, the top five skills that showed the greatest differences between the OaSIS and 
participant selection, were: 

 2023 2030 2040 
1 Psychomotor Abilities Knowledge of Emerging Trends 

and Technologies 
Knowledge of Emerging Trends 
and Technologies 

2 Knowledge of Emerging Trends and 
Technologies 

Teamwork and Collaboration Teamwork and Collaboration 

3 Physical Abilities Skill Needed to Understand 
Business Principles 

Skill Needed to Understand 
Business Principles 

4 Teamwork and Collaboration Psychomotor Abilities Psychomotor Abilities 
5 Skill Needed to Understand Business 

Principles 
Physical Abilities Physical Abilities 

 

These results suggest several implications for biomedical engineering in Canada within the bio-
manufacturing sector.  

Firstly, the discrepancies between participant perceptions and the OaSIS database underscore potential 
areas of prominence or specialization within the field. For instance, the recurrent emphasis on skills like 
psychomotor abilities, and knowledge of emerging trends and technologies reflect the dynamic nature 
of biomedical engineering, where hands-on proficiency and staying on top of cutting-edge 
advancements are key aspects of the role.  

Additionally, the focus on teamwork and collaboration signals the importance of interdisciplinary 
collaboration and effective communication within biomanufacturing settings, where complex projects 
often require cross-functional teams.  

Moreover, the perceived significance of skills like physical abilities and understanding business 
principles suggests a multifaceted role for biomedical engineers, encompassing both technical expertise 
and business acumen, which aligns with the diverse challenges and opportunities present in the current 
bio-manufacturing landscape.  

Overall, these results highlight the nuanced skill requirements and evolving demands within biomedical 
engineering in Canada's bio-manufacturing sector, emphasizing the need for tailored training and 
professional development initiatives to ensure workforce readiness and innovation in this dynamic field. 
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TABLE 32: Comparison of Top Ten Biomedical Engineer Skills Between OaSIS and 2023 

Several similarities were noted in the top ten ranked skills when comparing the average of base for all 
the role of biomedical engineer with participant rankings for 2023 with slight variations on their 
perceived importance. 

According to the OaSIS database, new relevant knowledge, problem solving, reading, skill needed to 
evaluate alternatives, skill to conduct work design, skill to design a system, skill to formulate alternative 
solutions, and skill to identify problems all have a value of 5. To simplify the table, the top ten skills are 
listed as they appear in Table 30. 

 OaSIS 2023 
1 Attention to Detail Attention to Detail 
2 Critical Thinking Decision Making 
3 Decision Making  New Relevant Knowledge 
4 Digital Literacy Reading 
5 New Relevant Knowledge Skill to Identify Problems 
6 Problem Solving Skill Needed to Evaluate Alternatives 
7 Reading  Skill to Design a System 
8 Skill Needed to Evaluate Alternatives Cognitive Abilities 
9 Skill to Conduct Work Design Skill to Design Experiments 
10 Skill to Design a System Independence 

 

When comparing the OaSIS and 2023 skills required for biomedical engineers in Canadian bio-
manufacturing there is alignment with expectations, as they emphasize critical thinking, problem 
solving and technical skills crucial for the field. However, the prominence of cognitive abilities and 
independence may be somewhat surprising but could reflect the evolving nature of the profession.  

TABLE 33: Comparison of Top Ten Biomedical Engineer Skills Between OaSIS, 2030  
and 2040 
Likewise, a comparison of 2030 and 2040 rankings for skills required showed consistency with the top 
ranked skills. 

 OaSIS 2030 2040 
1 Attention to Detail Attention to Detail Attention to Detail 
2 

Critical Thinking  
Skill to Formulate Alternative 
Solutions 

Critical Thinking  

3 Decision Making  New Relevant Knowledge New Relevant Knowledge 
4 

Digital Literacy 
Critical Thinking Skill to Formulate Alternative 

Solutions 
5 New Relevant Knowledge Decision Making Reading 
6 Problem Solving Skill to Design a System Decision Making 
7 Reading  Reading Digital Literacy 
8 Skill Needed to Evaluate 

Alternatives 
Skill to Design Experiments Skill to Identify Problems 

9 Skill to Conduct Work Design Problem Solving Communication 
10 Skill to Design a System Digital Literacy Skill to Design a System 
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Looking ahead to future skills levels in 2030 and 2040, the top trending skills include critical thinking, 
digital literacy, skill to formulate alternative solutions and communication, among others. These 
perceptions are also in line with expectations, as they anticipate the increasing importance of 
technology, communication and adaptability as bio-manufacturing in Canada evolves.  

Overall, the survey participants' perceptions align well with sector trends, emphasizing the need for  
a balance between technical expertise and soft skills to meet the demands of the industry's future. 

4 Discussion and Summary 
The pandemic has put Canada’s bio-economy, specifically bio-manufacturing, into focus as a critical 
sector not as a driver of innovation and economic growth, but more importantly to better support  
the health and well-being of Canadians in the event of future health emergencies. 

Investments to grow the industry have been made over the last few years to increase the domestic 
capacity to develop and manufacture vaccines, and personal protective equipment (PPE), but without 
the talent to work in the facilities, these investments will fall short. 

According to BioTalent Canada’s research, nearly 200,000 people currently employed in the bio-
economy, with 73,940 work within bio-manufacturing; and an estimated 16,140 additional bio-
manufacturing workers will be required by 2029 to sustain the sector – with 5,160 in bio-health 
manufacturing alone. With only 25% of those positions predicted to be filled during this time period 
there will be a significant talent shortage. 

This significant labour shortage projected in bio-manufacturing exacerbate challenges related to current 
and future skill levels, potentially hindering the for the bio-economy’s ability to meet growing demands 
and innovate effectively. 

While some shortages may be mitigated by more active recruitment of new graduates in relevant fields, 
additional strategies will be required, such as recruiting skilled immigrants and looking beyond 
traditional pools. Raising awareness of bio-manufacturing careers within the bio-economy, among these 
groups and promoting greater mobility could enable more graduates to find work more closely related 
to their studies while mitigating some of the anticipated labour shortages. 

In some cases, it will be necessary to hire promising candidates with most of the qualifications they need 
and provide their own training to produce the exact, highly tailored skill sets for specific positions. Many 
employers also report that candidates lack soft skills such as problem-solving, collaboration and the 
business development skills that support commercialization. 

The data collected in this survey illustrates this, with several important skills being ranked higher than 
the OaSIS database at the present time and in the years to come, notably knowledge of emerging trends 
and technologies, digital literacy and skills needed to understand business principles.  

People looking to enter the sector will need to look beyond the classroom to develop the skills 
employers seek when recruiting.  

Work-integrated learning (WIL) programs like BioTalent Canada’s Student Work Placement Program 
(SWPP) are an essential piece to solving the talent gap. The program helps students gain the top-ranked 

https://www.biotalent.ca/programs/student-work-placement-program/
https://www.biotalent.ca/programs/student-work-placement-program/
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soft skills that survey respondents indicated as a requirement to the roles reviewed while also offering 
employers a unique opportunity to learn new insights and industry trends from prospective new hires.  

While insightful, the data discussed in this report only reflects a small sample-size of Bio-manufactruing 
in Canada. A more comprehensive study is required to understand the full scope of the key skills 
required to support the sustained growth of bio-manufacturing activities within Canada’s bio-economy.  

 

5 Gathering the Data 
The survey used for this study was provided by Next Generation Canada and was shared with BioTalent 
Canada’s stakeholders between December 2023 to the end January 2024.  

Considered one of the most robust in the sector, BioTalent Canada’s network consists of health and 
biosciences companies, academic and research institutions, government agencies, industry associations, 
training providers, non-profits, and service providers. BioTalent Canada works closely with this network 
to address workforce needs, facilitate training, and support industry growth. Through surveys, focus 
groups and insights, these stakeholders contributed to participant recruitment for our survey. 

BioTalent Canada gathered the data for this report through: 

• Targeted outreach: Focused on established bio-manufacturing firms with commercial products 
and revenue streams, excluding startups, ensured relevance and reliability of data. 

• Engagement and support: One-on-one assistance and guidance provided to participants to 
ensure a smooth survey process and high completion rates. 
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8 Appendix 
8.1 Data Interpretation 
Survey participants responded to 41 questions using a sliding scale of 0 to 5 to rate skills, with 0 
indicating minimal or no use in the selected role and 5 denoting mastery. Ratings were provided for 
2023, 2030 and 2040. Participants worked with skill levels from the OaSIS database, adjusting them as 
needed for their specific role and year. Unmodified responses indicated agreement with the presented 
skill level from the OaSIS database. 

FIGURE 2: Sample Survey Question  
A sample survey question is as follows: 

 

When reviewing the tables within the report, consider the following. “Table 2: Average Skill Level 
Requirements and Variations from Base for All Roles in 2023, 2030 and 2040” has been used as an 
example: 

Skill  
(n): 49 responses 

Skill Level Base   
OaSIS 2023 

Skill Level 2023 
(Variation from  
OaSIS 2023) 

Skill Level 2030 
(Variation from  
OaSIS 2023) 

Skill Level 2040 
(Variation from  
OaSIS 2023) 

Attention to Detail 4.34 4.09 (-0.26) 4.24 (-0.11) 4.26 (-0.08) 
Numeracy 3.98 3.74 (-0.24) 3.92 (-0.06) 4.01 (+0.02) 
Skill Needed to Evaluate 
Alternatives 3.92 3.62 (-0.30) 3.76 (-0.16) 3.84 (-0.08) 
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Skill: The skills participants responded to. Included in this column is the number of respondents.  

Skill Level Base – OaSIS 2023: Indicates the skill level extracted from the OaSIS database for 2023, 
serving as the baseline for measuring changes.  

Skill Level 2023 (Variation from OaSIS 2023): Displays the average skill level participants selected on a 
0-5 scale, with the variation in brackets compared to the base level.  

Skill Level 2030 (Variation from OaSIS 2023): Displays the average skill level participants selected on a 
0-5 scale, with the variation in brackets compared to the base level. 
Skill Level 2040 (Variation from OaSIS 2023): Displays the average skill level participants selected on a 0-5 scale, 
with the variation in brackets compared to the base level. 

8.2 Distribution of responses  
Canada’s bio-economy is deeply rooted in 
research and development (R&D) and 
manufacturing activities, accounting for 
nearly half of all jobs within the sector (26% 
and 22%, respectively)7. This study focused 
solely on bio-manufacturers, an area that has 
seen increased growth in Canada following 
the pandemic and is now seen as a strategic 
asset for Canada.   

The study, as illustrated in Table 34, 
“Distribution of Responses,” shows a 
disproportionate representation of bio-health 
manufacturers despite the presence of bio-
manufacturers in the agri-bio, bio-industrial, 
and bio-energy sub-sectors. While bio-health 
constitutes 54% of the bio-economy, it 
accounts for 83% of manufacturers in the 
Next Generation survey. 

As expected, the survey results align with the 
focus of the study, which was to identify the most prevalent manufacturing occupations in bio-
manufacturing organizations. The survey primarily targeted manufacturing managers, making it 
unsurprising that they emerged as the most common occupation. Other frequently observed roles, 
including biomedical engineers, biological technologists, chemical engineers and biological technicians, 
are inherently associated with biosciences. These roles demand specialized knowledge and skills in 
biotechnology, further underscoring the relevance of these survey findings. 

 

 

 
7 Ibid., pg. 23. 
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TABLE 34: Distribution of responses  

Occupation (NOC) 
/ Industry (NAIC) 

Basic chemical 
manufacturing 
(3251) 

Medical 
equipment and 
supplies 
manufacturing 
(3391) 

Other 
chemical 
product 
manufacturing 
(3259) 

Other 
miscellaneous 
manufacturing 
(3399) 

Pharmaceutical 
and medicine 
manufacturing 
(3254) 

Plastic 
product 
manufacturing 
(3261) 

Printing 
and related 
support 
activities 
(3231) 

Sugar and 
confectionery 
product 
manufacturing 
(3113) 

Total 

Manufacturing 
managers (90010) 

 2 1  15   1 19 

Biomedical engineers 
(21399) 

 7   10  1  18 

Biological technologists 
(22110) 

 3  1 12    16 

Engineering managers 
(20010) 

 3  1 10 1 1  16 

Chemical engineers 
(21320) 

 3  1 10    14 

Industrial and 
manufacturing 
engineers (21321) 

 6  1 7    14 

Biological technicians 
(22110) 

1 3  1 7    12 

Supervisors, other 
products manufacturing 
and assembly (92024) 

 1 1  8  1  11 

Mechanical engineers 
(21301) 

 5   1  1  7 

Chemical technologists 
(22100) 

  1  5    6 

Chemical technicians 
(22100) 

    3    3 

Agricultural and bio-
resource engineers 
(21399) 

1       1 2 

Assemblers, electrical 
appliance, apparatus, 
and equipment 
manufacturing (94202) 

 1   1    2 

Computer and 
telecommunications 
hardware engineers 
(21311) 

 1     1  2 

Electrical and 
electronics engineers 
(21310) 

 2       2 

Industrial designers 
(22211) 

 2       2 

Industrial engineering 
and manufacturing 
technicians (22302) 

 1   1    2 

Industrial engineering 
and manufacturing 
technologists (22302) 

    2    2 

Materials scientists 
(21109) 

    1  1  2 

Mechanical engineering 
technicians (22301) 

 2       2 

Other labourers in 
processing, 
manufacturing, and 
utilities (95109) 

    2    2 

Chemical plant machine 
operators (94110) 

    1    1 
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Occupation (NOC) 
/ Industry (NAIC) 

Basic chemical 
manufacturing 
(3251) 

Medical 
equipment and 
supplies 
manufacturing 
(3391) 

Other 
chemical 
product 
manufacturing 
(3259) 

Other 
miscellaneous 
manufacturing 
(3399) 

Pharmaceutical 
and medicine 
manufacturing 
(3254) 

Plastic 
product 
manufacturing 
(3261) 

Printing 
and related 
support 
activities 
(3231) 

Sugar and 
confectionery 
product 
manufacturing 
(3113) 

Total 

Dietary technicians 
(32129) 

    1    1 

Electrical and 
electronics engineering 
technicians (22310) 

 1       1 

Electronics assemblers 
and fabricators (94201) 

 1       1 

Engineering physicists 
and engineering 
scientists (21399) 

    1    1 

Labourers in chemical 
products processing and 
utilities (95102) 

    1    1 

Machine operators in 
electrical apparatus 
manufacturing (94205) 

    1    1 

Machining and tooling 
inspectors (72100) 

 1       1 

Mechanical engineering 
technologists (22301) 

 1       1 

Other repairers and 
servicers (73209) 

 1       1 

Other trades helpers 
and labourers (75119) 

    1    1 

Product inspectors 
(94219) 

    1    1 

Production logistics 
workers (14402) 

    1    1 

Prosthetic and orthotic 
technicians (32129) 

 1       1 

Statistical officers and 
related research 
support occupations 
(12113) 

 1       1 

Supervisors, plastic and 
rubber products 
manufacturing (92013) 

     1   1 

Supervisors, supply 
chain, tracking and 
scheduling coordination 
occupations (12013) 

    1    1 

Total Respondents 1 13 1 1 28 1 2 2 49 
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 INTRODUCTION AND BACKGROUND 
 

Our Association 
The Canadian Marine Industries and Shipbuilding Association (CMISA) represents over 
120 member organizations who encompass the breadth of the commercial ecosystem of 
Canada’s marine and shipbuilding industries.  

The Canadian Marine Industries and               
Shipbuilding Cluster 
Canada is currently making an industry-launching investment in our sector through the 
development and acquisition of over 40 large ships for the Royal Canadian Navy (RCN) 
and the Canadian Coast Guard (CCG) as part of Canada’s National Shipbuilding Strategy 
or NSS.   

This offers a once-in-a-generation opportunity for one of Canada’s oldest and most 
important industry clusters to leverage current trends and shifting demands to enhance 
its manufacturing and production capacity by integrating new technologies and training 
models. In effect, it gives a key sector of the global marketplace a critical boost as we 
look to the transformational global needs of the 21st century. 

Although the NSS presents a foundational opportunity to enhance and grow this cluster, 
the opportunity is broader than current market conditions. Canada’s marine cluster is 
comprised of hundreds of small, mid-sized, and large technology-driven businesses 
relying on a highly skilled workforce. The potential for increased high-quality careers as 
well as significant intellectual property development are both additional positive 
benefits supported by the NSS. 

Large-scale operations include shipyards with the capacity to build, maintain, and 
retrofit large-scale commercial, research, and naval vessels, as well as lakers, tugboats, 
search and rescue vessels, offshore drilling or energy platforms, ferries, fishing vessels, 
and offshore supply vessels. 

This level of domestic industry capacity is made possible through the support of well 
over a thousand small, mid-sized, and large specialized suppliers, service providers, and 
strategic partners located across Canada, representing a wide range of expertise 
throughout our marine industry and shipbuilding supply chain. 
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Our industry cluster is diversified in its capacity for commercial, civil, and defense 
requirements, in large part through technology-driven businesses of varying sizes that 
develop and sell commercial products in areas such as:  

- Marine robotics,  
- Manned and unmanned vehicles, 
- Ship-borne software, sensors, electronics, navigation systems, and control 

systems/components, 
- ship propulsion control systems, electrical power systems, and related 

components, 
- Hull and structural components manufacturing, 
- Ocean technology production for passive acoustic systems, radar, sonar, 

surveying, mapping, imaging, geomatics, as well as related software and 
components manufacturing, and the 

- Manufacturing of unique parts and components for existing and new build 
vessels. 

Our industry cluster is supported by Canada’s ecosystem of 223 public universities, 213 
public colleges, as well as provincial training authorities and agencies, that focus on 
advanced skills development.  

Although we currently don’t have a dedicated post-secondary infrastructure in support 
of our sector as in other jurisdictions like the UK and Australia, we do have all the 
education components and expertise to advance the sector. A collaborative strategy is 
needed involving education, organized labour, business, industry, and governments to 
close this gap and address this opportunity. 

Our cluster is further supported by organized labour and its investment in the future of 
this important sector at the community level across Canada. 

The most urgent challenge facing our industry cluster remains the attraction and 
retention of professionals in occupations related to engineering and design, a wide 
range of skilled trades, advanced manufacturing, project management, and information 
technology to enhance the consistency, safety, and efficiency of our manufacturing, 
production, and maintenance/retrofit environments. 
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Canada-Centric trends  
Our industry cluster finds itself in a familiar position to many domestic industries in that 
we are competing for talent in occupations related to engineering and design, skilled 
trades, advanced manufacturing, project management, and information technology. All 
these occupations fall into the ‘high demand and limited supply’ category, leaving the 
sector with a large-scale problem to address. 

Further challenging our companies is where many of them, specifically the shipyards, 
must be located due to the nature of their mandates. Many of the smaller yards are in 
relatively remote locations and the very largest ones are in major urban centers. Both 
scenarios result in significant issues in terms of attracting and retaining a capable 
workforce.  

Opportunities for supporting the sector that are regularly highlighted by industry, 
organized labour, and education leaders include strategies to: 

- Address shifting demographics/retirements by increasing the level of diversity, 
equity, and inclusion in employee recruitment and engagement, with a particular 
focus on recruiting women, new Canadians, and Indigenous Peoples;  

- Improve employee recruitment and retention through workplace culture 
enhancements;  

- Revisit training requirements and accreditation models by focusing on learning 
outcomes and competencies required for marine industries and shipbuilding 
manufacturing environments, rather than being geared towards residential, 
commercial, and institutional construction environments;   

- Ensure that programs like welding offer sufficient access to variations for 
different ship-oriented materials such as working with aluminum; 

- Develop a coordinated/national strategy for relevant post-secondary training 
and validate the potential for shared curricula through provincial and national 
tables; 

- Explore private/public sector partnership opportunities for expanding training 
infrastructure; 

- Promote and facilitate second career opportunities for experienced individuals 
within the sector;  

- Proactively establish train-the-trainer programs in post-secondary institutions, 
tapping into the experience and knowledge of former, retired, and/or physically 
disabled employees with advanced related and transferable skills from colleges 
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and institutes, shipyards, the Canadian Forces, the CCG, the RCN, Transport 
Canada, trade unions; 

- Address the long-term challenge of the industry’s inconsistent employment 
levels during up and down economic cycles by working collaboratively to develop 
a sustainable business/industry model in Canada; and 

- To seek to develop a federal support system (options include subsidies, grants, 
tax breaks, tax credits, etc.) to support mid-program students so that they can 
get on-the-job experience anywhere that is appropriate, rather than anywhere 
they can afford to go. 

Current Challenges 
A focused and measured collaboration between education, innovation leaders, 
organized labour, business, industry, and government is needed to fully leverage the 
potential of this industry cluster. 

The sector is currently under the strain of responding to significant production demands 
through the NSS, while simultaneously addressing the ongoing and increasing demand 
for maintenance and retrofit projects. The limits on the availability of skilled 
tradespeople are forcing unwanted trade-offs. Given that our national fleets are 
increasingly at or near the end of their designed lifespans, the life-extension efforts are 
requiring requisitely large amounts of time, labour, and capital in order to be successful. 

Large, mid-sized, and small sector businesses are also balancing the need to remain 
competitive and adjust to customer demands by integrating technology into their 
processes.  To enhance their consistency, quality, competitiveness, and dependability, 
they are making investments whenever possible into advanced manufacturing 
processes, systems, and technologies.  

The sector is also concurrently developing strategies to begin addressing the previously 
mentioned Canada-centric trends, with a specific focus on skill gaps and the attraction 
and retention of personnel in key occupations.   

Adapting to Change  
In terms of current realities, the sector is also undergoing a major shift due to several 
trends in adapting shipbuilding from a bespoke construction industry to advanced 
manufacturing processes, particularly in the new-build yards.  
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Examples include: 

- The adoption of digital design which can transfer digital data to a plate cutting 
line, and using robotic welders, fabricate ship floors and ceilings, as well as 
providing long-term digital twins for future use in maintenance, upkeep, and 
other refits over the lifespan of the ship. 

- Implementing the use of digital work packs, as opposed to a paper-based project 
management system, ensuring that procedures related to drawings, instructions 
to employees, safety requirements, and protocols are all digitized. and the 

- Testing of new manufacturing techniques and technologies, some adapted from 
other industries that have/or are shifting to advanced manufacturing, to 
enhance quality, productivity, consistency, and safety. 

Present Realities and Influences 
Current and future opportunities to grow this sector are significantly influenced by 
trends in the adoption of technology to enable vessels to better respond to commercial, 
defense, and environmental requirements, and for builders to enhance productivity and 
safety. 

These include:  

Advanced Robotics: Applied in response to a growing demand for building, maintaining, 
and repairing larger vessels and used for welding, cutting, and painting, all of which 
require precision and attention to detail.  

Immersive Technologies: Augmented Reality (AR) and Virtual Reality (VR) – for example 
enabling the development of 3D models for design purposes which engineers can use to 
evaluate ergonomics, develop collision avoidance models, and test maintenance 
protocols. 

Environmental Technologies: Energy efficiency enhancements through the adoption of 
innovations from hull designs and propeller optimization to hull coatings and the use of 
green-fuel propulsion systems. Environmental technologies have become a priority for 
our sector due to changes in environmental/emissions regulations and firm net-zero 
deadlines that are fast-approaching. 

Artificial Intelligence: AI parameters are currently being integrated into marine product 
development by applying variables for fuel efficiency, climate, currants, systems 
maintenance, and port congestion. The simulation of construction processes and 
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operating conditions can also make for safer work environments, more efficient 
manufacturing and maintenance, and a superior finished product. 

Advanced Materials: Although we traditionally relate steel to shipbuilding, carbon 
composites and aluminum are regularly being used to reduce costs and enhance 
structural strength. These materials also minimize maintenance costs due to reduced 
corrosion, as well as reduced fuel consumption, carbon emissions, and operating costs, 
as a result of lower weight vessels.  

All of the above trends in the adoption of technology are opportunities for Canada 
that require a strategy for skills development, training, and retraining if                     

Canada’s marine industries and shipbuilding cluster                                                                                  
is to not only achieve sustainability,                                                                                                   

but competitiveness and growth in a global market. 

CURRENT AND FUTURE SKILLS DEMAND IN THE SECTOR 
	

Our members constantly deal with the daily challenge of trying to recruit and retain 
talent in occupations related to engineering and design, skilled trades, advanced 
manufacturing, project management, and information technology. 

The impact of not having an adequate supply of talent can clearly be seen in delays 
experienced across Canada in the delivery of projects, large and small, as we enter a 
time of economic uncertainty. Although we welcome the NSS and the infrastructure it is 
helping to create for the industry’s long-term sustainability, a talent strategy was not 
part of the initial plan and needs to be promptly developed to ensure high-quality 
supply of professionals in all job groups.  

The strategy needs to be developed in consideration of current demands from 
industries outside of our sector (competition for talent), and with a longer-term vision 
for establishing a training infrastructure to grow this sector as an important contributor 
to Canada’s current and future GDP. 

It is also increasingly difficult for CMISA members to recruit talent with the requisite skill 
levels. This places another demand on employers through the need for upskilling of 
employees to adapt to the work environment.  

Although some sector initiatives are in place to begin addressing the above issues, these 
initiatives are not sector-wide, nor are they accessible across Canada.   
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As potential areas for enhancement, we currently have opportunities to validate a 
number of approaches, including: 

1. Reviewing the strategies used by the NSS projects in Australia and the UK to 
learn from their successes and failures, 
 

2. Evaluating training and accreditation requirements for the manufacturing of 
ships and marine technologies, in contrast with the requirements for training 
journey persons for construction environments, 
 

3. Addressing the lack of training infrastructure by validating the use of alternative 
facilities for on-site training which could expand the training footprint for 
colleges, institutes, and universities, while increasing the number of graduates. 
Infrastructure for validation could include Canada’s largest and mid-sized 
shipyards, as well as facilities operated by the Canadian Forces, the CCG, the 
RCN, Transport Canada, and trade unions, 
 

4. Determining the capacity of current training resources by consulting with post-
secondary stakeholders. Hybrid, consortium, and collaborative approaches to 
achieve current and future goals could be validated, 
 

5. Looking outside of Canada to address talent shortages, and particularly for 
skilled trades in markets that have considerable expertise in shipbuilding and 
marine industries (e.g., Ukraine). According to a 2018 study by the Canadian 
Apprenticeship Forum, immigrants comprised 8.7% of apprentices despite 
accounting for more than 20% of the population. This reality provides an 
opportunity for Canada to build on its framework of the Federal Skilled Trades 
Program, which has a goal of bringing in 3,000 skilled tradespeople annually, and  
 

6. Assessing the viability of streamlining requirements for licensing or certification, 
as international trade professionals need to have their qualifications evaluated 
through equivalency assessment paths. In certain cases, they also require 
essential skills training before they can be considered for programs needed to 
receive their Canadian license or certification. 
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Emerging Skills Demand	

As an industry cluster, our members face current and projected future deficits in all 
related occupations for engineering and design, skilled trades, advanced manufacturing, 
project management, and information technology. 

SKILLED TRADES 

We have a significant current and projected demand for: Welders, Pipefitters, Plumbers, 
Electricians, Structural Metal Fabricators and Ironworkers, Scaffolders and Riggers, 
Millwrights, Machinists, Painters (industrial and marine coatings), Quality Inspectors, 
Surveyors, and Carpenters. 

Skills required to successfully perform in these occupations include: technical skills, 
numeracy, reading skills, physical abilities, communication and writing skills (technical), 
team work, skills to use tools, and many others. 

ENGINEERING AND DESIGN 

We are experiencing significant current and projected demand for Mechanical 
Engineers, Electrical Engineers, and Naval Architects/Designers, which are essential to 
the daily operation of small to large-scale businesses.  

These occupations require a variety of skills, including: cognitive abilities, mathematics 
skills, skills to form alternative solutions, critical thinking, skills to formulate and solve 
problems, skills to design a system, skills needed to evaluate alternatives, 
communication skills, listening skills, and many others. 

ADVANCED MANUFACTURING 

Professionals under this banner come predominantly from engineering, information 
technology, and project management backgrounds and are in demand in numerous 
sectors, including: aerospace, automotive, oil and gas, healthcare, and life sciences. 
 
Advanced manufacturing occupations in the shipbuilding and marine industries sector 
are in increasing demand to add value by enhancing processes and limiting the expense 
and timeframe required to build, maintain, and retrofit vessels. These occupations focus 
on improving production flow, integrating the use of robotics, and taking a modular 
approach to production.  
 
These occupations are also sought after due to their contribution to the reliability, 
efficiency, dependability, and overall safety of the sector.  
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Skills required for these occupations include: technical skills, project management skills, 
critical thinking, problem solving, digital literacy, skills to evaluate alternatives, 
leadership skills, skills to identify problems, initiative, communication skills, skills to 
design experiments, skills to identify, formulate, and solve problems, interpersonal 
skills, and many others. 
 
INFORMATION TECHNOLOGY 

Expertise in fields such as robotics, virtual and augmented reality, artificial intelligence 
and machine learning (AI/ML), are all in significant demand in our sector. 
 
Occupations such as software engineers, software architects, and systems engineers are 
in constant demand with a projected increase in demand due to the integration of 
technology in the engineering/design, building, retrofitting, and maintenance of vessels.  
 
Skills required in these and related information technology occupations for the sector 
include: digital literacy, cognitive abilities, relevant knowledge, project management 
skills, skills to identify problems, teamwork and collaboration, attention to detail, 
communication skills, critical thinking skills, skills to formulate alternative solutions, and 
many others. 

 DATA REVIEW FROM NGEN41 SURVEY  
	

The NGen41 Survey has provided valuable data on 40 skills through the measurement of 
the changes in average proficiency for each skill as related to three occupation types: 

1. Welding, 
2. Skilled Trades, and 
3. Production Occupations. 

Based on data provided by CMISA members, each skill was rated by NGen at its Current 
Average Proficiency, its 2030 Average Proficiency, and its 2040 Average Proficiency 
(please see Appendix A – Skilled Trades Average Proficiency Analyzer, Appendix B – 
Welding Average Proficiency Analyzer, and Appendix C – Production Occupations 
Average Proficiency Analyzer).  

The following observations from the NGen data are based on a measurement using the 
NGen total sum of change or delta in three key rankings of data provided by this study: 

1. Delta or change for Current Average Proficiency: calculated as the change 
between data from the Employment and Skills Development Canada (ESDC) 
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Occupational and Skills Information System (OaSIS) and the Current Average 
Proficiency, 

2. Delta or change for the 2030 Average Proficiency, and 
3. Delta or change for the 2040 Average Proficiency.  

Top 3 Skills with Upward Changes in Average 
Proficiency	

The following 3 skills were identified per occupation as having the highest upward 
change in required average proficiency to 2030/40.  

Occupation HIGHEST INCREASE IN AVERAGE PROFICIENCY TO 2030/40 
 
Skilled 
Trades 

 
Digital literacy, Knowledge of Emerging Trends and Technologies, 
Team Building 
 

 
Welding 

 
Digital literacy, Knowledge of Emerging Trends and Technologies, 
Team Building 
 

 
Production  

 
Digital Literacy, Knowledge of Emerging Trends and Technologies, 
Reading Skills 
 

 

We can clearly see a trend towards an increased and common requirement in 
proficiency for Digital Literacy, as well as Knowledge of Emerging Trends and 
Technologies for all three occupations, and in Team Building for two out of the three 
occupations. 

The integration of new technologies into the operation of large, mid-sized and small 
enterprises will require an increased proficiency of skills related to technology, and will 
also require new approaches to engaging, managing, and measuring teams.  

Achieving increases in average proficiency for these Top 3 skills may also require the 
largest focus on investment for training and retraining, with a potential bigger impact on 
larger enterprises focused on large-scale shipbuilding projects versus maintenance, 
retrofit, and repair services, which are crucial to the sector, but not linked to large-scale 
production. This will, however, need to be validated with CMISA members of varying 
sizes. 
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Conversations between CMISA, its members, and ESDC on this very topic would be 
timely to define the scope of the challenge, and how it will be addressed through 
programming and funding. 

Next 10 Skills and Correlation in High Upward 
Changes to Average Proficiency	

When we look at the next 10 skills directly below the Top 3, we see a correlation for 
every occupation type with respect to 5 skills.  

Once again, we measured this by using the total sum of change or delta in Current 
Average Proficiency, and 2030/2040 Average Proficiency: 

HIGH LEVELS OF INCREASE IN AVERAGE PROFICIENCY TO 2030/40 
 Skilled Trades Welding  Production  

Communication Skills Ö Ö Ö 
Interpersonal Skills Ö Ö Ö 
Problem Solving Skills  Ö Ö Ö 
Skills Needed to Judge Quality Ö Ö Ö 
Writing Skills Ö Ö Ö 

 

The skills in the above table are foundational skills for employees in most businesses.  
We can clearly see that for the marine industries and shipbuilding sector, a projected 
increase in proficiency for these skills is shared across all three occupation types. 

Although these skills would be used in concert with changes in technology, they remain 
core skills required by all employers having participated in the study, and in general, 
across our sector. 

They also represent a consistent demand on our sector to expand training and 
retraining, as many new employees entering our sector require upskilling. 

Shared Low to Negative Changes in Average 
Proficiency Across all Occupations 
When looking at skills with average proficiency changes measured at either below .50 or 
reaching a negative total sum in change leading to 2030/40, we continue to see some 
commonality, as well as a few surprises.  



Canadian Marine Industries and Shipbuilding Association - NGen Workforce Research Project Report			 14	
 

We see the following skills ranked at low change levels in average proficiency for all 
three occupation types: 

1. Attention to Detail, 
2. Cognitive Abilities, 
3. Decision Making Skills, 
4. Entrepreneurial Skills, 
5. Independence, 
6. Professional Composure, and 
7. Skill Needed to Evaluate Alternatives. 

These rankings come as a surprise and may merit further engagement with CMISA 
members to better understand the WHY behind these low to negative changes in 
average proficiency.  

A better appreciation for the influence of technology on these occupations, and any 
potential correlation with their measurement for future average proficiency at low or 
negative levels, may be linked and would be useful to understand. 

Occupation-based Low to Negative Changes 	
When looking at skills with average proficiency changes measured at below .50 or 
reaching a negative total sum in change leading to 2030/40 per occupation type, we can 
observe the following results:  

SKILLED TRADES 

Some low to negative changes in average proficiency, such as Skill Needed to 
Understand Business Principles, Skill to Design Experiments, and Entrepreneurial Skill 
did not come as a surprise for Skilled Trades. 

Three rankings that did come as surprises at the lower and often negative levels were: 

1. Commitment to Lifelong Learning, 
2. Attention to Detail, and 
3. Professional Composure. 

Lifelong Learning was a surprise due to the current and future impact of technology on 
all areas of touch labour/skilled trades which if not directly causing an impact on an 
individual trade, will in most cases require an understanding of the integration of a new 
technology in processes being adopted in production environments (e.g. adoption of 



Canadian Marine Industries and Shipbuilding Association - NGen Workforce Research Project Report			 15	
 

digital work packs). If a trade professional is asked to work in sequence with technology 
as that technology is being implemented in their work environment, that trade 
professional will need to understand and adapt to the use of that technology. 

This will most likely have a greater impact on larger enterprises focused on large-scale 
production, versus mid-sized to smaller enterprises focused on repair, retrofit, and 
maintenance. 

Attention to Detail was also a surprise, as precision and quality of work is always a 
measurement of skill for trade professionals. 

Professional Composure was also perceived as a surprise, due to a general consensus 
within the sector that workplace culture enhancements could be improved to ensure a 
more welcoming work environment for all employees. Composure is a trait or quality 
that is not solely in the domain of management, and one that, if adopted broadly 
throughout the skilled trades, might lead to improved employee recruitment and 
retention initiatives.  

WELDING 

When considering the significant changes to this skilled trade being developed and 
implemented in the coming decade, some of the anticipated changes in average 
proficiency also came as surprises.  

The adoption of digital work packs and digital design, the advent of plate cutting lines, 
and the eventual use of robotic welders to fabricate ship floors and ceilings, as well as 
providing long-term digital twins for future use in maintenance, upkeep, and other refits 
over the lifespan of a ship, are all changes that will impact welding as a skilled trade. 

Welding trade professionals will need to significantly enhance their competencies in the 
adoption of new technologies, or at a minimum, better understand how these new 
technologies will be implemented in their work environments, as they continue to 
deliver repair and maintenance duties that are not addressed through new 
technologies. 

The following low to negative rankings for average proficiency changes came as a 
surprise for Welding, based on the above considerations: 

1. Critical Thinking, 
2. Cognitive Abilities, 
3. Commitment to Lifelong Learning, 
4. Adaptability, 
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5. Skill to Formulate Alternative Solutions, 
6. Professional Composure. 

PRODUCTION OCCUPATIONS 

Considering the current and future integration of new technologies in shipbuilding and 
marine industry environments, as well as general support in the sector for the adoption 
of enhanced workplace culture/human resources best practices to support recruitment 
and retention initiatives, it was a surprise to see the following ranked as requiring low or 
negative changes in average proficiency: 

1. Critical Thinking, 
2. Attention to Detail, 
3. Professional Composure,  
4. Project Management Skills, 
5. Leadership Skills, 
6. Cognitive Skills, and 
7. Adaptability. 

Perhaps as a next step, further discussion with CMISA members could lead to a better 
understanding of these projected requirements, and how the sector should adapt 
towards them, for enterprises of all sizes and scope. 

NAICS CODES FOR THE SECTOR 

A noteworthy and regularly raised concern for our sector is the lack of proper NAICS 
codes dedicated to the occupations directly used by shipyards and related industries.  
 
Too frequently, our human resources teams need to ‘borrow’ a code from another 
industry to ‘best fit’ the job in question. This does not meet the needs of our companies 
and indeed possibly leads to a lack of awareness/understanding by policy-makers and 
education specialists, as they miss the subtlety of the requirements of the sector by 
assuming that they are interchangeable skill sets.  
 
Simplistically, someone who can weld a car component might be capable of welding in a 
ship after retraining, but they are not the same skill sets beyond the basic principles of 
the trade. 
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CONCERNS REGARDING SURVEY METHODOLOGY 
 
The CMISA team did find it relatively difficult to convince member companies to 
complete the survey.  
 
Feedback included ‘it is by academics, for academics’ and ‘we don’t see how it 
addresses the issues.’ The discomfort with the process in no way suggests that they do 
not want their voices heard and indeed, our correspondents truly appreciated being 
asked their thoughts on such a fundamental issue to their businesses.  
 
Future surveys might be structured with more input from end users up front. But 
ultimately, the point that many respondents kept making was for us to find solutions to 
get more skilled people in their doors and they will happily find the tools required to 
train them for the new skills needed down the road. 
 
With regard to the data received, the quality of the signal for the competencies that we 
have put forward was significant.  Looking at the Welders data, we see that the 2040 
Average Proficiency for Digital Literacy is 2.82 with a STD Dev of 0.55 - a good signal 
indicating good agreement between survey participants.  On the other hand, the 2040 
Average Proficiency for Knowledge of Emerging Trend and Technologies is 1.79 with a 
STD Dev of 1.46 - not good agreement among survey participants, and therefore not a 
strong signal. 
 
A final noteworthy item is that shipyards are not created equally in that the smaller 
yards have some significantly different challenges when compared to the large yards, 
especially when pay is considered. With such a small sampling, the size differences in 
the yards are not necessarily averaged out.  
 
That said, there is a universal need for good workers across the job spectrum so the 
underlying call for help to get more capable, interested people for their teams is true for 
all the shipyards in Canada. 

 SUMMARY 
	

The NGen41 Survey and associated data confirm the perception that small, medium, 
and large employers in the shipbuilding and marine industries sector in Canada need to 
increase recruitment, retention, and retraining related to current occupations and 
related skills to sustain current activities (engineering/design and skilled trades), as well 
as for new occupations focused on the integration of new technology and advanced 
manufacturing.  
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As identified through our review of the NGen41 Survey data, a significant investment 
will be required to address not only current needs to enhance average proficiency levels 
in a number of skills, but due to the limited pool of available talent for our sector, 
combined with the constant need for training and retraining, the engagement of ESDC 
will be required to plan, deliver, and fund these activities as a priority for the future 
sustainability and growth of the marine industries and shipbuilding cluster. 

CMISA has proposed a number of recommendations in this report to address these 
challenges, and we would welcome a collaboration with NGen and ESDC to further 
advance their validation and potential implementation. 

Respectfully submitted by, 
 
 
 
Colin Cooke 
President and CEO 
Canadian Marine Industries and Shipbuilding Association 
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Appendix A 
SKILLED TRADES AVERAGE PROFICIENCY ANALYZER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: NGen41 Survey 

 
 
 
 
 
 
 
 
 
 
 

Base OaSIS Current Average 
Proficiency

Delta Current 
Average 
Proficiency

2030 Average 
Proficiency

Delta 2030 
Average 
Proficiency

2040 Average 
Proficiency

Delta 2040 
Average 
Proficiency

Delta Sum

Digital Literacy 0.93 1.63 0.70 2.57 1.63 3.25 2.32 4.65
Knowledge of Emerging Trends and Technologies 0.60 1.42 0.82 1.93 1.33 2.27 1.67 3.82
Team Building Skills 1.33 2.15 0.82 2.30 0.97 2.45 1.12 2.90
Problem Solving 2.20 2.73 0.53 3.22 1.02 3.37 1.17 2.72
Communication Skill 2.04 2.65 0.61 2.87 0.82 2.97 0.92 2.35
Writing Skill 1.47 2.07 0.60 2.30 0.83 2.37 0.90 2.33
Interpersonal Skills 1.77 2.12 0.35 2.63 0.85 2.76 0.99 2.19
Skill to Identify, Formulate, and Solve Problems 1.95 2.25 0.30 2.67 0.72 2.83 0.87 1.89
Reading Skill 2.73 3.02 0.28 3.43 0.70 3.62 0.88 1.87
Technical Skill 2.39 2.62 0.23 3.10 0.71 3.24 0.85 1.80
Skill Needed to Judge Quality 2.20 2.62 0.42 2.80 0.60 2.93 0.73 1.75
Skill to Conduct Work Design 1.80 2.17 0.37 2.37 0.57 2.48 0.68 1.62
Skill to Identify Problems 2.27 2.52 0.25 2.90 0.63 2.97 0.70 1.58
Teamwork and Collaboration 2.90 3.05 0.15 3.45 0.55 3.72 0.82 1.52
Physical Abilities 2.85 3.44 0.59 3.31 0.46 3.28 0.42 1.47
Psychomotor Abilities 3.01 3.43 0.42 3.50 0.49 3.57 0.55 1.46
New Relevant Knowledge 2.07 2.20 0.13 2.57 0.50 2.82 0.75 1.38
Numeracy 2.33 2.30 -0.03 2.85 0.52 3.18 0.85 1.33
Critical Thinking Skills 2.07 2.25 0.18 2.57 0.50 2.65 0.58 1.27
Creativity and Innovation 2.40 2.57 0.17 2.73 0.33 3.10 0.70 1.20
Skill to Use the Tools Necessary for the Job 2.91 3.02 0.11 3.31 0.39 3.46 0.54 1.05
Sensory Abilities 2.40 2.55 0.15 2.73 0.33 2.83 0.43 0.92
Skill to Plan a Program 2.07 2.20 0.13 2.38 0.32 2.50 0.43 0.88
Initiative 2.07 2.42 0.35 2.30 0.23 2.32 0.25 0.83
Leadership Skills 2.40 2.55 0.15 2.68 0.28 2.73 0.33 0.77
Project Management Skill 1.63 1.65 0.02 1.88 0.26 2.06 0.43 0.71
Skill to Fomulate Alternative Solutions 2.00 2.07 0.07 2.25 0.25 2.37 0.37 0.68
Adaptability 3.07 3.13 0.07 3.32 0.25 3.43 0.37 0.68
Skill Needed to Support Supplier Development 1.70 1.75 0.05 1.93 0.23 2.03 0.33 0.62
Social Responsibility 1.47 1.30 -0.17 1.75 0.28 1.77 0.30 0.42
Decision Making Skill 2.13 2.17 0.03 2.27 0.13 2.37 0.23 0.40
Commitment to Lifelong Learning 2.87 2.88 0.02 2.98 0.12 3.07 0.20 0.33
Cognitive Abilities 2.26 2.31 0.05 2.40 0.14 2.40 0.14 0.32
Skill Needed to Evaluate Alternatives 2.20 2.15 -0.05 2.30 0.10 2.42 0.22 0.27
Skill Needed to Understand Business Principles 1.00 0.98 -0.02 1.07 0.07 1.15 0.15 0.20
Skill to Design a System 2.13 2.07 -0.07 2.20 0.07 2.30 0.17 0.17
Independence 3.73 3.80 0.07 3.78 0.05 3.77 0.03 0.15
Skill to Design Experiments 2.18 2.03 -0.15 2.15 -0.03 2.27 0.09 -0.10
Attention to Detail 3.87 3.75 -0.12 3.87 0.00 3.87 0.00 -0.12
Entrepeneurial Skill 1.33 1.18 -0.15 1.28 -0.05 1.38 0.05 -0.15
Professional Composure 3.00 2.78 -0.22 2.85 -0.15 2.95 -0.05 -0.42
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Appendix B 
WELDING AVERAGE PROFICIENCY ANALYZER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: NGen41 Survey 

 
 
 
 
 
 
 
 

Base 
OaSIS

Current 
Average 
Proficiency

Delta Current 
Average 
Proficiency

2030 
Average 
Proficiency

Delta 2030 
Average 
Proficiency

2040 
Average 
Proficiency

Delta 2040 
Average 
Proficiency

Delta Sum

Digital Literacy 0.00 1.07 1.07 2.11 2.11 2.82 2.82 6.00
Knowledge of Emerging Trends and 
Technologies

0.25 1.04 0.79 1.75 1.50 2.04 1.79 4.07
Team Building Skills 1.00 1.82 0.82 2.00 1.00 2.18 1.18 3.00
Writing Skill 1.00 1.75 0.75 1.96 0.96 2.04 1.04 2.75
Skill to Conduct Work Design 1.00 1.64 0.64 1.86 0.86 1.93 0.93 2.43
Problem Solving 2.00 2.39 0.39 2.86 0.86 2.93 0.93 2.18
Skill Needed to Judge Quality 2.00 2.36 0.36 2.71 0.71 2.96 0.96 2.04
Communication Skill 2.00 2.54 0.54 2.68 0.68 2.75 0.75 1.96
Technical Skill 2.00 2.39 0.39 2.68 0.68 2.68 0.68 1.75
Interpersonal Skills 1.60 1.73 0.13 2.24 0.64 2.34 0.74 1.51
Psychomotor Abilities 2.90 3.32 0.42 3.41 0.51 3.44 0.54 1.47
Skill to Identify, Formulate, and Solve Problems 1.80 1.93 0.13 2.30 0.50 2.52 0.72 1.35
Teamwork and Collaboration 3.00 3.07 0.07 3.39 0.39 3.68 0.68 1.14
Social Responsibility 1.00 1.07 0.07 1.50 0.50 1.50 0.50 1.07
New Relevant Knowledge 2.00 2.04 0.04 2.36 0.36 2.57 0.57 0.96
Creativity and Innovation 2.00 2.21 0.21 2.29 0.29 2.46 0.46 0.96
Skill to Use the Tools Necessary for the Job 2.67 2.72 0.05 3.03 0.36 3.17 0.50 0.90
Physical Abilities 3.00 3.43 0.43 3.25 0.25 3.18 0.18 0.86
Numeracy 2.00 1.86 -0.14 2.36 0.36 2.61 0.61 0.82
Sensory Abilities 2.25 2.39 0.14 2.54 0.29 2.57 0.32 0.75
Reading Skill 3.00 3.00 0.00 3.32 0.32 3.39 0.39 0.71
Project Management Skill 1.40 1.49 0.09 1.64 0.24 1.76 0.36 0.69
Initiative 2.00 2.29 0.29 2.14 0.14 2.21 0.21 0.64
Skill to Identify Problems 2.00 2.04 0.04 2.25 0.25 2.32 0.32 0.61
Critical Thinking Skills 2.00 2.11 0.11 2.21 0.21 2.18 0.18 0.50
Leadership Skills 2.00 2.07 0.07 2.14 0.14 2.21 0.21 0.43
Cognitive Abilities 2.05 2.10 0.05 2.14 0.09 2.14 0.09 0.24
Commitment to Lifelong Learning 3.00 2.93 -0.07 2.96 -0.04 3.11 0.11 0.00
Adaptability 3.00 2.86 -0.14 3.00 0.00 3.07 0.07 -0.07
Entrepeneurial Skill 1.00 0.86 -0.14 0.93 -0.07 1.00 0.00 -0.21
Skill Needed to Understand Business Principles 1.00 0.89 -0.11 0.89 -0.11 0.89 -0.11 -0.32
Skill to Plan a Program 2.00 1.79 -0.21 1.86 -0.14 1.93 -0.07 -0.43
Decision Making Skill 2.00 1.82 -0.18 1.86 -0.14 1.89 -0.11 -0.43
Skill to Fomulate Alternative Solutions 2.00 1.79 -0.21 1.86 -0.14 1.89 -0.11 -0.46
Skill Needed to Evaluate Alternatives 2.00 1.75 -0.25 1.82 -0.18 1.89 -0.11 -0.54
Skill Needed to Support Supplier Development 1.50 1.29 -0.21 1.32 -0.18 1.32 -0.18 -0.57
Skill to Design Experiments 1.90 1.61 -0.29 1.69 -0.21 1.76 -0.14 -0.64
Attention to Detail 4.00 3.71 -0.29 3.82 -0.18 3.82 -0.18 -0.64
Independence 4.00 3.79 -0.21 3.75 -0.25 3.71 -0.29 -0.75
Skill to Design a System 2.00 1.68 -0.32 1.75 -0.25 1.79 -0.21 -0.79
Professional Composure 3.00 2.50 -0.50 2.54 -0.46 2.57 -0.43 -1.39
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Appendix C 
PRODUCTION OCCUPATIONS AVERAGE PROFICIENCY ANALYZER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: NGen41 Survey 

 
 
 
 
 
 
 
 
 

Base OaSIS Current 
Average 
Proficiency

Delta Current 
Average 
Proficiency

2030 
Average 
Proficiency

Delta 2030 
Average 
Proficiency

2040 
Average 
Proficiency

Delta 2040 
Average 
Proficiency

Delta Sum

Digital Literacy 0.54 1.40 0.87 2.23 1.69 2.75 2.21 4.77
Reading Skill 1.46 2.37 0.90 2.88 1.42 3.15 1.69 4.02
Knowledge of Emerging Trends and 
Technologies

0.25 1.08 0.83 1.33 1.08 1.46 1.21 3.12
Interpersonal Skills 1.22 1.67 0.46 2.40 1.18 2.40 1.18 2.82
Problem Solving 1.54 1.92 0.38 2.50 0.96 2.79 1.25 2.60
Writing Skill 1.23 1.83 0.60 2.10 0.87 2.21 0.98 2.44
Creativity and Innovation 1.31 1.77 0.46 1.92 0.62 2.40 1.10 2.17
Communication Skill 1.15 1.65 0.50 1.90 0.75 2.04 0.88 2.13
Team Building Skills 1.15 1.69 0.54 1.85 0.69 1.90 0.75 1.98
Social Responsibility 1.08 1.21 0.13 1.90 0.83 1.90 0.83 1.79
Skill Needed to Judge Quality 2.15 2.38 0.23 2.71 0.56 2.75 0.60 1.38
Initiative 1.54 1.96 0.42 2.00 0.46 2.00 0.46 1.35
New Relevant Knowledge 1.23 1.50 0.27 1.69 0.46 1.79 0.56 1.29
Skill Needed to Understand Business Principles 0.08 0.44 0.37 0.48 0.40 0.52 0.44 1.21
Numeracy 1.38 1.48 0.10 1.85 0.46 1.87 0.48 1.04
Teamwork and Collaboration 2.96 2.94 -0.02 3.33 0.37 3.62 0.65 1.00
Commitment to Lifelong Learning 2.15 2.27 0.12 2.52 0.37 2.62 0.46 0.94
Skill to Plan a Program 1.15 1.40 0.25 1.46 0.31 1.52 0.37 0.92
Skill to Identify, Formulate, and Solve Problems 1.46 1.68 0.22 1.73 0.27 1.75 0.29 0.77
Skill to Fomulate Alternative Solutions 1.15 1.38 0.23 1.42 0.27 1.42 0.27 0.77
Skill to Identify Problems 1.85 1.90 0.06 2.17 0.33 2.21 0.37 0.75
Technical Skill 1.88 1.93 0.05 2.17 0.30 2.22 0.34 0.69
Decision Making Skill 1.54 1.67 0.13 1.71 0.17 1.75 0.21 0.52
Skill Needed to Evaluate Alternatives 1.62 1.77 0.15 1.79 0.17 1.81 0.19 0.52
Critical Thinking Skills 1.54 1.60 0.06 1.73 0.19 1.77 0.23 0.48
Attention to Detail 3.00 3.15 0.15 3.15 0.15 3.17 0.17 0.48
Sensory Abilities 2.24 2.35 0.11 2.39 0.15 2.45 0.21 0.47
Professional Composure 2.46 2.62 0.15 2.56 0.10 2.52 0.06 0.31
Skill to Use the Tools Necessary for the Job 2.62 2.61 -0.01 2.72 0.11 2.80 0.18 0.28
Project Management Skill 1.15 1.19 0.04 1.25 0.09 1.28 0.13 0.26
Leadership Skills 1.92 2.00 0.08 2.00 0.08 2.00 0.08 0.23
Physical Abilities 3.06 3.15 0.08 3.12 0.06 3.10 0.04 0.18
Entrepeneurial Skill 1.15 1.15 0.00 1.19 0.04 1.21 0.06 0.10
Skill to Design a System 1.62 1.56 -0.06 1.65 0.04 1.67 0.06 0.04
Skill to Design Experiments 1.76 1.73 -0.03 1.77 0.00 1.83 0.07 0.03
Cognitive Abilities 1.87 1.89 0.03 1.88 0.01 1.86 -0.01 0.03
Psychomotor Abilities 3.06 3.05 -0.01 3.05 -0.01 3.03 -0.03 -0.06
Skill to Conduct Work Design 1.54 1.46 -0.08 1.52 -0.02 1.56 0.02 -0.08
Skill Needed to Support Supplier Development 1.38 1.31 -0.08 1.35 -0.04 1.40 0.02 -0.10
Independence 2.92 2.90 -0.02 2.85 -0.08 2.79 -0.13 -0.23
Adaptability 3.08 2.90 -0.17 2.98 -0.10 3.06 -0.02 -0.29
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Appendix D 

METHODOLOGY 
 
CMISA was invited by Next Generation Manufacturing Canada (NGen) which administers 
funding as the leader of Canada’s Global Innovation Cluster for Advanced 
Manufacturing, to participate in a workforce survey. 
 
NGen is taking a cross-sectoral look at skilled trades and production occupations in 
Canada, and CMISA was approached to ensure that Canadian shipyards, large and small, 
from all regions of the country, are included in this research. 
 
CMISA reached out to its members, and based on NGen’s requirements, invited at least 
one representative, but ideally several team members, to complete a 5-minute survey.  
 
CMISA proposed that company representatives from the following roles be invited to 
complete the survey: 
 

1. Operations, 
2. Human Resources, and 
3. Either a General Manager, Business Development or Project Estimator. 

 
The purpose of the survey was to measure the changes in proficiency requirements for 
40 skills between current needs, and future needs, in 2030 and 2040. 
 
We appreciate the participation of the following CMISA member companies, and 11 
representatives from these members, for their participation in the survey: 
 
A. F. Theriault and Son Ltd. 
Canadian Maritime Engineering 
Chantier Naval Forillon 
Point Hope Maritime 
Ontario Shipyards 
Titan Boats Ltd. 
Victoria Shipyards 

 
CMISA has since received and reviewed the survey results, and this report provides an 
overview of the data compiled and potential for future considerations. 

https://www.ngen.ca/
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ABOUT DAIR 
Downsview Aerospace Innovation & Research (DAIR) is a not-for-profit consortium that brings together 
academics, companies, research organizations, and government stakeholders around a shared goal – to 
advance Canada’s global aerospace industry leadership. Located at Downsview Park in Toronto, DAIR 
builds on the legacy of visionaries, leaders and workers who helped make Canada a global aerospace 
and aviation champion. 
 
First envisioned in 2012 by Centennial College, the University of Toronto and Bombardier, DAIR began as 
a working group seeking to strengthen Canadian aerospace R&D and education. In 2018, DAIR expanded 
its operations, staff, and physical site leading to its incorporation in 2020 and the appointment of a 
Board of Directors and a full-time Executive Director to direct continuing growth. 
 
DAIR's stated purpose is to facilitate innovative collaboration between industry and academia to 
strengthen Ontario’s aerospace ecosystem to the benefit of the Canadian sector. Its immediate goals are 
to foster strong R&D partnerships and create transformational solutions that can significantly boost 
competitiveness. 
 
 
In the execution of this project for NGEN Canada, DAIR has partnered with InnovaIT Professional 
Services. Headquartered in Nova Scotia, InnovaIT has executed on several key projects in training 
research for aerospace and aviation, with DAIR and with the Canadian Council for Aviation and 
Aerospace. 
 
 

ABOUT INNOVAIT PROFESSIONAL SERVICES 
InnovaIT Professional Services (InnovaIT) is focused on meeting the needs of a diverse range of clients 
for professional/ technical services, strategic training development, research, and management 
consulting.  
 
InnovaIT employs a proven model of collaboration and professional approaches supporting its clients to 
help identify and advance their strategic objectives, especially as it pertains to attracting, retaining, and 
developing human capital. InnovaIT has been proudly doing that for over two decades. Recent 
engagements include strategic opportunity analysis for training in the aviation and aerospace sector, 
consulting for competency-based micro-credential program development in aerospace, process 
improvement for a private aerospace technology trainer, online program evaluation for a large regional 
college, and research and analysis of certification opportunities in the non-destructive testing industry. 
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SUMMARY: AEROSPACE PRODUCT & PARTS 
MANUFACTURING  
“Globally, labour shortages have had a tremendous impact on manufacturing GDP and these challenges 
are expected to pose more problems in upcoming years. According to globalEdge, the global 
manufacturing shortage could exceed 8 million workers by 2030, resulting in a potential revenue loss of 
$607B USD. According to a report published by Canadian Manufacturers and Exporters (CME) in October 
2022, this impact is already being felt in Canada where there has been a loss of $13B comprised of lost or 
rejected orders and postponed and cancelled projects due to labour shortages. There are several 
conflating factors contributing to this shortfall. The existing workforce is ageing. As an example, the 
average age of an aerospace worker in Canada today is 54. Approximately 30% of the Canadian 
manufacturing workforce will be eligible to retire by 2030. Exacerbating this, young people are not 
coming into manufacturing careers at an adequate rate to replace and augment this aging workforce.”1 
 
To protect and develop manufacturing sectors across Canada, it is essential that the Canadian 
manufacturing workforce be recognized as a key national asset and that a focused and sustained 
national strategy be implemented to develop and enhance the skills of this workforce. Furthermore, it is 
essential that more young Canadians enter the manufacturing workforce. A clearer and focused view of 
workforce conditions, challenges, and skill levels is necessary to provide recommendations in support of 
these vital steps. The Labour Market Research by Next Generation Manufacturing Canada (NGen) into 
the Core Competencies of the Canadian Manufacturing Workforce is intended to solicit input about the 
conditions facing Canadian manufacturing firms to help determine if current skill levels are appropriate 
to meet the workforce needs, as well as how occupational skill requirements are expected to evolve 
over the next decade and a half. 
 
In late 2023, Downsview Aerospace Innovation & Research (DAIR) responded to a NGen RFQ and was 
selected to implement the research for the aerospace manufacturing sector, as part of the broader 
manufacturing report. DAIR subsequently partnered with InnovaIT Professional Services, a consultancy 
in Nova Scotia with expertise in competency modelling, corporate training, and labour market 
information research to help prepare a pan-Canadian sector report for NGen. DAIR and InnovaIT have 
worked on similar projects related to aerospace training and skills in recent years.  
 
As part of its mandate DAIR establishes and maintains relationships with many sector and cross-sectoral 
organizations across the country and was able to leverage partners such as the Trillium Network for 
Advanced Manufacturing, Aero-Montréal, Manitoba Aerospace, Aerospace Industries Association of 
Canada (AIAC)-Pacific, and the Atlantic Canada Aerospace and Defence Association (ACADA) to support 
the outreach effort. 
 
The primary research methodology consisted of two key activities: synchronous polling to collect key 
statistics and conditions relating to issues of recruitment, workforce growth forecasts and retirement; 
and an online survey to review and predict skill levels for key positions in aerospace manufacturing. 
Supplementing the primary research, recent research reports from DAIR, the AIAC, the Ontario 
Aerospace Council (OAC), and the Canadian Council for Aviation and Aerospace (CCAA) provided useful 
secondary input supporting the findings of primary research activities. 
 

 
1 From NGEN RFQ, Labour Market Research into the Core Competencies of the Canadian Manufacturing Workforce 
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DAIR and InnovaIT committed to reaching at least 30 Canadian aerospace firms and developed a 
strategy to identify and invite a suitable sample of firms representing a range of activities, company 
sizes, and geographic jurisdictions. Eventually, leveraging DAIR’s network, they were successful in the 
outreach contacting over 75 firms and confirming 30 firms from coast to coast who participated in the 
contextual interviews. Due to technical difficulties and security limitations a handful of participants were 
unable to complete the survey but the remaining survey participants generated nearly 8,000 data points 
for research analysis on occupational skills through the survey. 
 
The interviews also generated excellent intelligence regarding workforce recruitment and retention as 
well as a large body of candid commentary, descriptions of workforce development conditions, and 
strategies being employed to combat the growing gap in hiring requirements. 
 
The results – both in the workforce trends interview and the online survey – were not surprising, but 
rather validated what the industry has been hearing from some time and supporting the hypothetic 
prediction by globalEdge. Demographic patterns resulting in a diminished pool of candidates and growth 
requirements are creating a highly competitive situation for skilled workers. Regulations, lack of 
attraction to the industry, and anachronistic training and certification regimes cause delays and 
challenges to bridge the gap between worker demand and supply. Meanwhile, rapid changes in skill 
requirements are being seen in many occupations, suggesting that accepted levels of proficiency and the 
training pathways to deliver them may no longer be properly targeted and delivered. 
 
The survey and poll results uncovered fragility in the sector and presented industry voices calling, as 
they have for more than a decade, for a national strategy for aerospace similar in scope to Canada’s 
Oceans Strategy. Recommendations at the end of this paper provide industry suggestions as to what a 
national strategy might encompass with regards to skills development and training. 
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SECTOR OVERVIEW 
The aerospace sector is a significant contributor to the economy and workforce in Canada. Spanning 
domestic and export services and supply chains, it is a highly stratified industry characterized by a 
hierarchy of structures, tiers, and market segments. As a note, traditionally, aerospace tends to be 
associated with engineering and manufacturing-related occupations, while aviation is focused on 
maintenance which can include manufacturing occupations, as well as pilot and crew training. For the 
purposes of this report these terms are merged for simplicity and readability, unless otherwise stated. 
 
In 2022, the industry contributed close to $27B to national gross domestic product (GDP) and over 
212,000 jobs to the Canadian economy. This was an increased contribution to Canada’s economy of 
$1.8B to GDP and 14,400 jobs between 2021 and 2022. Most of the revenue base and employment 
(>65%) come from direct manufacturing and supply chain activities.  Indirect and related employment 
adds at least half again the number of jobs in the economy. 
 

 
Figure 1 Aerospace Industry Contribution to the Canadian Economy (2019-2022), Source AIAC and ISED Canada 2023 

 
Canada’s aerospace sector mirrors the global market in having a small number of large dominant firms – 
original equipment manufacturers (OEMs, i.e., aircraft manufacturers) and Tier 1 supply chain firms – 
alongside a much larger number of smaller OEMs, suppliers, engineering design, and support firms. 
Canada’s market is different from the American landscape in terms of the balance between the number 
of large and smaller companies competing in the space – Canada having only about 8% of large 
enterprises (>500 employees) in its total of about 700 industry firms compared to around 30% large 
firms in the US industry. Much of that may be attributed to ongoing consolidation within the US, a 
phenomenon that is also being observed more frequently in recent years in the Canadian experience.  A 
significant level of merger and acquisition activity was referred to by survey respondents. 
 
Manufacturing holds a significant focus of the industry with most of the aerospace contributions to GDP 
coming from production. In 2022, Canada ranked in the top five countries in the world for civil flight 
simulators (#1), civil aircraft engines (#3), and civil aircraft (#4). More than 80% of aerospace 
manufacturing is export-oriented, with close to 60% in supply chain markets. In 2022, export revenues 
were close to $18.7B2 

 
2 State of Canada’s Aerospace Industry Report, Summer 2023, AIAC and ISED Canada 2023 
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Figure 2 Aerospace Exports, Source AIAC and ISED Canada 20233 

While overall manufacturing employment in Canada declined by about 14% from 2005 to 2019, 
aerospace manufacturing saw an increase in employment numbers of over 20% in the same timeframe, 
and nearly a doubling of production revenues. The supply-side figures belie that the industry has 
struggled to fill those jobs with willing and skilled employees for a decade or more.   
 
The COVID-19 pandemic put a dent in that growth, shutting down global travel and crippling many 
airlines resulting in the number of jobs in the industry dramatically decreasing between 2019 and 2021. 
With reduced demand in the global market, revenues for civil aircraft production dropped by nearly 34% 
in Canada, still faring better than the global market which lost nearly 40% of its earnings in the period. 
 
In 2022, the Canadian aerospace industry maintained its #1 R&D ranking among all Canadian 
manufacturing industries. Aerospace invested over $680M in R&D, a decline from 2021, furthering a 
trend in R&D investments since 2018 but still reflecting an investment intensity more than 2 times 
higher than the manufacturing average.4 
 

 
Figure 3 Aerospace Jobs 2001-2027+, highlight change 2017-2023, Source Lightcast 

  

 
3 Aircraft includes airplanes and spacecraft, Share is based on the dollar value of exports, and engines and landing gear include 
respective systems/components. 
4 Ibid 
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The industry in 2024 is already rebounding with a pronounced recovery of revenues since 2020. A panel 
of international subject matter experts predict a return to 2019 production revenue levels by end of 
20245. Jobs, however, are not predicted to rebound to 2019 levels until 2028 or later.  Despite this, 
there is concern about the ability of the industry to meet staffing levels.  
 
A report from the Canadian Council for Aviation and Aerospace (CCAA) shows a recruitment gap of 
nearly 48,000 entrants to the broader aviation and aerospace sector from 2021 to 2028.6  Note that this 
gap is across multiple industry classifications including air transportation, support activities for air 
transportation and manufacturing for the aerospace sector (encompassing the four major NAICS codes 
associated with the industry)7. The total attributable to aerospace manufacturing is over 13,000. Of this, 
it is estimated that over 2,300 new entrants8 make up only 18% of the required additional workers until 
2028 and nearly 11,000 workers will be needed from other industries and jurisdictions (the recruitment 
gap). 
 
The distribution of overall employment levels in aerospace is highly focused in Central Canada because 
the largest portion of the workforce is employed in Quebec (61%) and Ontario (24%). This distribution 
reflects the geographical concentration of OEMs and Tier 1 companies in those provinces. As far as total 
number of firms is concerned, the distribution of companies in the sector more closely resembles overall 
business allocation across the country, with many smaller, decentralized regional companies (SMEs with 
<500 employees) performing supply chain activities and specialized functions supporting both the 
manufacturing and the maintenance, repair, and overhaul (MRO) segments of the industry.   
 

Figure 4 Share of Aerospace Industry Employment by Region, 2022, Source AIAC and ISED Canada 2023 
 

 
 

 
5 State of Canada's Aerospace Industry Report, AIAC, Summer 2022 
6 CCAA Aerospace Summit presentation, 2022 
7 North American Industry Classification System (NAICS) codes for aerospace: 3364 – Aerospace product and parts manufacture, 
4811 – Scheduled air transportation, 4812 – Non-scheduled air transportation, and 4881 – Support activities for air 
transportation  
8 Note – New entrants are defined as the share of the population aged 15 to 30 in the labour force for each industry 



NGen Labour Market Research Page 9 of 42 Aerospace Sector 

While the emphasis for this research is on manufacturing, for aviation and aerospace, both 
manufacturers and MRO operations seek many of the same skillsets leading to high levels of 
competition and mobility of the skills within the overall industry.  
 

METHODOLOGY & SAMPLING STRATEGY 
Through this research project, DAIR committed to collecting survey data and statistical input from 30 
companies in aerospace manufacturing. The sample was designed to reflect the distribution of 
manufacturing companies of various sizes from jurisdictions across Canada. A multi-phased approach 
was developed to ensure all regions had opportunities to participate and were made aware of the 
research.  Most of the aircraft, parts, and related manufacturing industry is found in Central Canada with 
close to 85% located in Ontario and Québec.  Based on an initial outreach of approximately 75 
organizations (both direct and via partner associations), the final sample would, ideally, reflect similar 
weighting while recognizing the proportional inequities in regional distribution and company size.  
 
Large companies represent only 5-10% of the industry’s number of firms, but close to 80% of total 
employment. Since the intent of this research is to optimize the input in terms of overall workforce 
employment, engaging a slightly larger contingent of large firms ensured that the sample data would 
best reflect the greatest range of job titles and thus best illustrate the impact on overall employment in 
the sector. 
 

 
 
Figure 5 NAICS 3364 Establishments by Employment Size, Source Statistics Canada Table 22-10-0717-01, 2023, and provided by 

the Trillium Network for Advanced Manufacturing 
 
The DAIR and InnovaIT team determined the most effective way to engage companies and encourage 
survey completion was through a two-part process, which included a short interview to gather 
workforce trends (such as growth and retirements) and an introduction to the survey tool.  Initially, the 
plan was to enroll company representatives and begin the survey during this interview itself, but 
because of some challenges with validation and security, the strategy was revised to instead perform a 
walkthrough of the survey registration and sample questions, followed by an email with supporting 
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information and codes for survey completion by the individual. In addition to the opportunity to collect 
key data on workforce trends and recruitment strategy, the interview was felt to be an important 
activity for several reasons including the opportunity to provide background and emphasize the 
importance of aerospace input into the research, address concerns about possible technology 
challenges related to the survey (e.g. online access or security), and ensure consistency and clarity for 
assessing proficiency levels.  To the latter point, a key aspect of the initial meeting was to assist 
respondents in understanding that it was not asking about which proficiencies were most important, but 
rather what level of proficiency was required as minimal competency for the position at a functional 
entry level. A focus on skills that are perceived as most important could be valuable as the objective of 
further research, but it was recognized that this survey was designed to assess proficiency levels 
(competency), not rank them for criticality (ordinance).  The process targeted individuals at the 
organizations in HR, training, and/or management roles. 
 
Phase I: Review of existing DAIR Database 

DAIR maintains a large database of profiles and contact coordinates for companies, associations and 
institutions connected to the aerospace sector. From this database, over 130 companies were identified 
as potential participants in the NGEN research, based on their manufacturing capabilities and 
operations. These were further classified for priority based on the relationship that DAIR has had with 
these companies with the expectation to leverage past interactions to encourage engagement in the 
current initiative.  This filtering process also reflected the desired sample profile. More than 45 
companies were identified and contacted by DAIR from this filtered listing. 
 
Phase II: Outreach to Regional Organizations and Sector Associations  

As noted in the industry profile above, the Québec industry is significant in the Canadian sector. DAIR 
has a close relationship with Aero Montréal who agreed to share information about the research project 
and its requirements with member Québec firms, not already included in DAIR’s database.  
 
DAIR’s connections to sector associations in Canadian provinces in the West and East provided 
additional outreach via AIAC-Pacific, Manitoba Aerospace, and the Atlantic Canada Aerospace and 
Defence Association (ACADA). These organizations were instrumental in increasing awareness and 
emphasizing the value of aerospace having a voice in the skill competency requirements. The combined 
support of these organizations resulted in invitations to over 30 additional firms. 
 
As Phase I and II commitments were received, DAIR and InnovaIT secured appointment dates for the 
initial interview with accepting firms. 
 
Phase III: Fine-tuning and Follow-up 

Follow up occurred for high-priority constituents with a unique or substantial presence in the sector and 
to balance representation to fairly align with the industry’s profile. Recognized industry leaders were 
targeted to ensure representation of an optimal number of job specifications.  
 
Final Sample 
The final profile of 30 companies is a good reflection of the aerospace sector in Canada, capturing a 
reasonable cross-section of the industry with good operational diversity, regional representation (from 4 
regions, Atlantic, Québec, Ontario, West), and range of business sizes and activities.   
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Figure 6 Final Sample, Company Size 
 
As described in the sampling strategy, large firms (> 500 employees) were over-represented in the 
sample to ensure that the overall workforce and impact of recommendations is more accurately applied 
to labour market implications. Of the >14,000 jobs represented by the sample, approximately 11,500 are 
employed in large firms.  
 
A diversity of manufacturing activities is also represented across the research participants. This includes 
OEMs, Tier-1 suppliers, supply chain participants, and specialized small parts producers as well as other 
supporting functions to manufacturing including maintenance, certification, inspection, and testing 
services. Different levels of maturity (new firms to more established firms) were also presented – 
ranging from a product research and innovation company to several multi-national OEMs.  
 
In total interviews were held with 30 companies who provided profile and workforce trend data for the 
research. All 30 accessed the online skills survey providing 65 occupational assessments (mean = 2.50 
occupations / per respondent). In total they generated 2,665 skill assessments over three timeframes – 
or nearly 8,000 data points for analysis. An example from the 41-question Vametric survey tool provided 
by NGen is showed below.  
 

 
Figure 7 Vametric Survey Tool, Sample Question 
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During the process there were some issues experienced by a handful of companies.  Aerospace firms, 
especially those with contracts in national security and defence have very high levels of security 
provisioning around their corporate networks and internal computer workstations. The requirement of 
the survey tool to use pop-up windows to implement the survey and a generated email for verification 
did cause issues for several individuals and in some cases disabled them from full participation. The pop-
up issue was able to be resolved for most, but not all, of the sample, with a few respondents unable to 
use the URLs provided due to firewall restrictions (three individuals).  
 
Occupations Reviewed 
The skills survey covered 30 individual occupations including the following, with machinists, aircraft 
mechanics, and aircraft assemblers the three most selected for skills assessment. 
 

Machinists Tool and die makers 
Aircraft assembly inspectors Labourers in metal fabrication 
Aircraft mechanics Aerospace engineers 
Aircraft assemblers Electrical and electronics engineering technicians 
Electronics assemblers and fabricators Non-destructive testers and inspectors 
Mechanical engineers Manufacturing managers 
Contractors and supervisors, electrical trades and 
telecommunications occupations Industrial painters and coaters 

Industrial and manufacturing engineers Aircraft instrument technicians 
Other labourers in processing, manufacturing, 
and utilities 

Contractors and supervisors, mechanic trades 

Engineering managers Airworthiness inspectors 
Chemical engineers Civil engineering technicians 
Inspectors and testers in electrical apparatus 
manufacturing 

Industrial engineering and manufacturing technicians 

Mechanical engineering technicians Welders 
Electrical and electronics engineers Machine operators of other metal products 
Mechanical assemblers Construction millwrights and industrial mechanics 

 
Figure 8 Occupations Selected and Reviewed by Survey Participants 
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FINDINGS 
 

Workforce Trends 
As noted above, the engagement of participants in the research was facilitated with a synchronous 
discussion to collect statistical workforce information from the aerospace company representatives. 
During each discussion (or in some cases, provided before or after the call), participants were asked 
about current and anticipated workforce levels, retirement rates, and perception of difficulty in 
recruiting skilled workers. The interview also captured a variety of candid comments that explained 
many of the conditions and factors facing these firms, their thoughts about why these conditions occur, 
and strategies they are taking to mitigate the resulting challenges.   
 
Anticipated Growth 

Like other sectors but with greater impact in some regards, aerospace manufacturing is sensitive to 
major socioeconomic events and conditions, as can be seen in the pandemic's impact on the industry 
and recovery timelines. Many participants identified the uncertainty that comes with such volatile 
conditions. As several respondents noted, plans and targets are important to direct business activity, but 
pandemics, international territorial and political tensions, emerging technologies, and unstable 
economic conditions can wreak havoc on the “best laid plans”. The scope of large aircraft manufacturing 
projects is such that significant contracts are usually substantial enough to guarantee stable revenues 
and employment over long periods to both OEMs and the supply chain that supports them. This allowed 
most interviewees to predict numbers through 2030 and beyond. However, most participants 
interviewed felt that predictions as far out as 2040 were highly speculative due to the uncertainty that 
such global interventions can cause.    
 

  
 

Figure 9 Anticipated Growth, Employees, 2024-2040 
 
The input provided by the interviews shows conservative estimations of employment growth of about 
18% to 2030 and an additional 19% growth in the following decade. 
 
Anticipated Retirements 

Coupled with ongoing labour shortages, requirements for replacing retirees create additional pressure 
on employee replacement.  Many of the respondents said they were hosting a relatively young 
workforce and so have neither had much turnover in recent years nor expect to have in the near term. 
However, for many others, the pandemic saw substantial number of departures from their ranks and 
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some also expect a sizable number of older workers to exit in the next few years before the recent crop 
of younger workers settle into the careers. 
 

  
 

Figure 10 Retirements, 2020-2040 
 

Annual Rates 2020-2023 2024-2030 2030-2040 

Retirement 3.01% 2.29% 2.15% 
 
The data indicates an average 3% per year rate of retirement from 2020 to present, close to a 2.3% per 
year rate anticipated to 2030 with some reduction of levels closer to a 2% annual rate predicted from 
2030 to 2040. If this is accurate, nearly half (45%) of the existing workforce will be lost to retirement by 
2040. 
 
Recruiting Difficulty 

All respondents indicated some measure of recruiting difficulty, although it is important to note that not 
all the challenges were identified as manufacturing jobs. Business operations, project management, 
human resources, supply chain management, engineering and design, and marketing roles were also 
seen as frequent hurdles for organizational hiring. There was a consensus that finding skilled (and 
particularly experienced) workers for line work, assembly, machine operations, skilled trades, and 
related factory-floor positions was a substantial and growing challenge, however, these were not 
identified as the most important by all participants. While basic assembly operations allow companies to 
hire unskilled workers and to train them to the specific tasks, protocols, and equipment requirements, 
the modern factory is increasingly evolving to an environment in which unskilled positions are 
diminishing in number and their value to production. Automation, robotics, advanced techniques, and 
technologies are pushing the work towards an Industry 4.0 environment wherein an understanding of 
connected technologies, digital literacy, and lifelong learning are becoming a critical skill set. Many 
interviewees also indicated that the industry has been suffering from a lack of attractiveness to younger 
workers and recent secondary and post-secondary graduates. One respondent put it succinctly 
“Manufacturing is just not seen as sexy enough to attract and retain Canadian youth.”  
 
This lack of interest from young workers can be especially challenging for companies in smaller or more 
remote communities. A common challenge highlighted by respondents in such conditions was that they 
lived in communities that did not have the population base to support hiring needs; this was made more 
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acute by the fact that there is difficulty luring young people to move to smaller towns for these 
aerospace opportunities. 
 
Competition 

In many markets, competition is becoming fierce for recruiters. Smaller companies are particularly 
challenged to attract the right employees – in part because they do not have the size to take advantage 
of economies of scale that allow larger companies to offer premium employment conditions such as 
group rates for health plans, pensions, and more competitive salaries. Meanwhile, larger firms are more 
likely to have a unionized workforce, and this creates pressure to meet labour demands or risk failure to 
deliver on essential contracts. 
 
Post Secondary Programs 
Despite the quality of programs, colleges and universities are not able to graduate enough technical 
individuals to meet industry demand. Some firms (dominantly larger firms) are working closely with 
schools to promote their career opportunities and in some cases to make early offerings to whole 
graduating classes to secure badly needed interns. College and university programs and related 
certification pathways take 2 to 4 years to complete and even then, newly graduated recruits are often 
estimated to be months away from full productivity with specialty equipment and proprietary systems 
and techniques. 
 
Sector Appeal 
Manufacturing is not seen as particularly attractive to youth in many cases. Although the prospect of 
lifetime employment offers great stability for some, many respondents identified a lack of commitment 
in domestic populations, particularly among millennials and Gen Z recruits. An emerging “gig economy” 
is allowing some of these workers to build more flexibility in their hours and presence or to create a 
“hired gun” approach allowing skilled gig workers to be more mobile with their employment. 
  
Niche Manufacturing 
Several respondents suggested that they are specialized in their product line and therefore will not only 
struggle with finding capable employees, but that they must also invest significantly in mentoring and 
training employees to be ready for their specific production systems and processes. However, it was 
noted that there were many overlaps in the kinds of skills that are being sought and, in some cases, they 
were raiding other firms – even non-aerospace companies – for needed workforce recruitment. As one 
respondent said, “If they can turn a wrench on an automobile engine, they can likely turn a wrench on 
an aircraft engine”. Upskilling, re-skilling, and cross-skilling is becoming an increasingly important 
component of maintaining competitiveness and productivity in the industry.   
 
Regulations and Compliance 
Regulations, both within the industry and applied externally, are noted as significant challenges in many 
cases, and identified as aspects that confound attempts to improve workforce mobility and skills 
development agility. For firms with defence and security contracts, the Controlled Goods Program (CGP) 
and International Traffic in Arms Regulations (ITAR) can restrict or delay the hiring of competent 
employees from foreign countries, or recent skilled immigrants to Canada. Meanwhile, internal 
regulation through mandatory certification and apprenticeship pathways can produce its own 
challenges including the long “seat-time-based” requirements for qualification, failure to recognize 
cross-occupational competencies, and limitations in recognizing competencies in shorter, skill-focused 
learning achievement.   
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Recruitment and Retention Strategies 
Industry participants spoke in detail about strategies they are pursuing to improve recruitment, 
retention, and productivity – all with varying levels of success. 
 
Foreign Workers 

The industry players indicated a sense that the pool of suitable talent in the country is not currently 
sufficient to meet demand. Consequently, employers are forced to look beyond the borders and are 
increasingly targeting skilled talent from other jurisdictions and countries to find suitable recruits. The 
skills needed require a strong level of focus on mathematics, critical thinking, logic and problem-solving. 
These are skills that exist where strong STEM (Science, Technology. Engineering, and Math) programs 
are prominent. Countries specifically noted by respondents include India, Southeast Asia, Middle 
Eastern states, Philippines, and several European countries such as Ukraine, Serbia, and the Czech 
Republic. As noted above, many of these countries are subject to regulations that can frustrate rapid 
integration of skilled foreign workers. Some exceptions have been granted – especially where 
production can be segregated between controlled and non-controlled materials or where workers can 
be assigned to non-airframe production and assembly.    
 
Grey Market 

Several companies indicated that older workers are choosing to stay longer in the industry. This is a 
trend that is also being noted in other industries. It cannot be said as to whether this is an economic 
decision or a passion for the work environment, but statistics provided by a few large and medium-sized 
companies, in particular, listed a significant cohort of employees between 55 and 65 years of age who 
are not expected to retire soon as well as sizable groups of current workers between 65 and 75. 
Moreover, DAIR and InnovaIT heard of several companies who were engaging retired senior employees 
to act as consultants, specialists, advisors, trainers and mentors due to the lack of mastery-level skills 
among the existing candidate pool.  
 
Technologies 

Some companies have been adopting technologies that can relieve the pressure on human workforce 
recruitment, especially for repetitive low-skill tasks. Industry 4.0 has been gradually shaping the 
workforce exerting pressure to reduce unskilled work that can be transferred to mechanical processes 
(e.g. robotics and automation) while growing the market for digitally literate skills like CNC Machining 
and Enterprise Resource Planning (ERP) programming for advanced manufacturing. Human interaction 
in volatile conditions, trouble-shooting, and technical problem-solving are skills that are still seen as 
highly valuable for the human workforce according to respondents. However, Artificial Intelligence (AI) 
is making great strides in filling some of this requirement and will continue to present interesting 
alternatives to human knowledge-based work in the years to come.  
 
Many new technological innovations are creating changes in workforce composition and the skills used 
in manufacturing. Non-destructive testing techniques as well as augmented and virtual reality wearables 
are some of the emerging technologies that create a whole new set of manufacturing skills required. 
Drones and other autonomous vehicles are and can be used for inspection and examination during 
manufacturing and maintenance tasks. They are also being looked at as supplements or replacements 
for traditional transport for small packages and even human urban conveyance. Electric and hybrid 
vehicles as well as unmanned aerial vehicles are presenting the potential for substantial innovation and 
likely whole new factory lines and many new non-traditional skills requirements for the future. 
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Predatory Recruitment 

Several companies stated that competition is fierce for workers, especially younger workers. Some 
companies looking for workers in this space have been actively targeting competitors and even 
unrelated industries for employee groups. Other companies have been establishing academic-industry 
collaborations designed to allow the industry partner to have “first shot” at graduates through job fairs, 
work terms, and employment guarantees. A couple of large or medium-sized firms moved operations 
from urban cores where competition is high, to suburban and even rural settings where they might be 
able to control or dominate the job market and avoid this sort of predatory recruitment. While this does 
eliminate one problem, it seems to create a new one in that it is more difficult to attract significant 
workforce recruits to rural communities and the local market offers less opportunity to recruit from the 
sparser rural population.    
 
Incentives 

Both attracting and retaining workers are seen as challenges by most poll respondents. Different forms 
of incentives to improve recruitment efforts were identified by those firms contacted. Larger firms, 
often unionized, can create expectations across local markets regarding salaries and benefits.  
Recruitment by smaller companies is often challenged by an inability to compete on this basis and so 
these companies resort to other, mostly non-salary incentives. Another challenge for smaller companies 
is their focus on smaller niches, which can make it harder for new graduates to apply varied skills or 
have opportunities to work on functions required for certification.  This is one of the reasons that young 
workers often see smaller companies as a short-term or stepping-stone position.  Rapid advancement, 
job enrichment, varied work and training, and more social engagement within company ranks are 
included in strategies to create a positive working environment.      
 
Flex-work/ Remote Work 

The pandemic affected respondents in different ways, but one that emerged as prevalent among 
interviewees was the move towards increased flexibility for workers – hours of work, days of work, and 
even intensity of work as well as, where appropriate, remote work or teleworking. Informants noted 
that manufacturing work – as far as machining, assembly and inspection-type of activity is concerned – 
requires presence in the factory setting, but there are some work efforts that can allow for a measure of 
off-site activity, such as training activity, documentation, and reporting, as examples. One respondent 
noted that he anticipated that by 2030 up to 20% of his non-floor workers will be working from home 
partly or fully. And in this regard, an emerging “gig economy” has created a level of mobility that also 
sees some workers choosing to contract their services in a less committed format than a traditional 
weekday employment. Gig workers, along with those seeking better work-life balance, have driven a 
demand for more flexible working schedules. 
 
Work Environment 

Occupational health and safety were identified as a critical focus for many of the company 
representatives which were interviewed. Over and above the basics of safe workspaces and work 
practices, increasing vigilance for fatigue, cyclical downtime, and provision of at-work personal services 
(e.g. daycare, cafeterias, etc.) and entertainment have been pointed out as ways to ensure positive work 
experience and potentially improved retention and reputational attractiveness.  
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Observations 
The interviews provided an opportunity to hear many diverse opinions, experiences, and creative 
solutions – many of which are addressed elsewhere in this report. Through the research process, DAIR 
and InnovaIT were informed of several planned facility developments, acquisitions, and other corporate 
expansion plans being deferred or cancelled by the worldwide downturn of 2020-2022. Even before the 
pandemic, whether by contracts drying up or worldwide events intervening, companies were already 
struggling to recruit, retain, or rebuild workforces and so they were and continue to be, reticent to lay 
off employees and in many cases are finding it less painful to keep employees on at financial loss than to 
try to recover a lost workforce.   
 
The trends that were identified from all these observations are likely those which affect many 
manufacturing firms and across sectors. As Huw Lloyd-Ellis of Queen’s University wrote and then 
discussed at the 2023 DAIR To Innovate conference, “The dramatic increase in market tightness in 2021 
and 2022 is, in large part, a result of the rebound in demand … The labour shortfall due to the ongoing 
retirement of skilled and experienced workers will remain a significant factor in key industries for some 
time to come. And as competition for the remaining workers heats up, it is likely to result in wage 
increases and further inflationary pressure … structural labour shortages can only be relieved by either 
discouraging retirement of skilled and experienced workers or replacing them in some way. For a 
country like Canada, a major source of skilled and experienced workers could come from immigration. 
We already have ambitious targets in this regard, but achieving these goals is currently being 
undermined by application processing times that themselves appear to be exacerbated by labour 
shortages.”  
 
Key trends include the challenging demographics of an aging workforce (based around the baby-boom 
retirement exit) and a shrinking candidate pool, rapid technological change, unstable socio-economic 
and socio-political conditions, and necessary – but challenging – regulatory environments. Companies 
are anticipating growth in production of around 40%, and a need for replacement from retirements 
around 45% of current workforce by 2040. As noted in CCAA’s 2022 report, only a small portion, 
potentially less than 20% of demand, are anticipated to come from projections of new entrants to the 
industry. Filling the gap will require getting 80% of the workforce requirements from new jurisdictions.  
 
The deferral of acquisitions and mergers, product development, facility construction illustrate lost 
opportunities to address issues of productivity and capacity and presents a picture of an industry which 
is robust in scale but can be fragile and tentative in some critical aspects.  
 
A common theme heard through this process (and supported through the reports referenced in the 
Appendix and past work) is a common complaint of the lack of a national strategy for the aerospace 
sector similar to that of the country’s Oceans Strategy, for example. Several participants commented 
that the lack of support for this sector is a missed opportunity.  One shared his thought that “every 
Canadian town seems to have an airport and there is a strong connection to avionics and aerospace.  
There is a chance to capitalize on that support if we act with a strategy.”  Several related observations 
came from a different perspective, expressing concern that the OEMs – which form the highest level in 
the ecosystem’s “food chain” and who drive the economic engine that feeds the rest of the market – are 
in some trouble. Failing these OEMs (and Tier-1 suppliers), it was indicated, could signal a devastating 
impact for the industry. 
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SKILLS ASSESSMENT 
The full list of assessed positions appears in Figure 8 as previously shown. Analysis of skills and 
proficiencies will focus on the three top occupational categories noted in the table of top frequency 
values, in Figure 11 below. 
 
Three occupations dominated the selection of positions for skills evaluation: Machinists, Aircraft 
Mechanics, and Aircraft Assemblers.  NOCs did not always have a direct relationship to position titles for 
the responding firms and so, as part of the interview process, DAIR and InnovaIT tried to provide 
suitable NOCs to every participant following the discussion and based on their suggested job titles.  
Some positions noted by participants were unavailable from the potential NOC selection. The 
interviewed representatives were encouraged to select any position they wanted whether 
concentration in current workforce, difficulty recruiting, changing skills requirements or any other 
reason they chose. Based on this, the frequency of NOC selection should not be used to interpret any 
particular importance of these positions to the sector.  
 

Occupation9 Frequency 
Machinists 8 
Aircraft mechanics 7 
Aircraft assemblers 6 
Aerospace engineers* 4 
Aircraft instrument technicians* 4 
Electronics assemblers and fabricators 3 
Industrial and manufacturing engineers 3 
Non-destructive testers and inspectors 3 
Contractors and supervisors, mechanic trades 3 
Aircraft assembly inspectors 2 
Mechanical assemblers 2 
Tool and die makers 2 

Figure 11 Occupational selection by respondents 

 
Tabular data relating to skills assessments for three leading occupations (and all occupations, in 
aggregate) appears in the Appendix. Analysis and interpretation of the data is provided in the following 
sections for those assessed occupations and for the overall sample. 
 
  

 
9 Note – a few NOCs were not initially available in the selection process of the survey until later in the collection process. 
Therefore, there was a challenge in identifying the first-choice NOCs for some early participants.  Missing NOCs from the 
earliest submissions included Aerospace Engineers and Avionics Technicians (the latter largely covered above in aircraft 
instrument technicians). These were inserted at the request of DAIR and InnovaIT, however not for several participants to 
select and without skill values from the OASiS database. Accordingly, these inserted NOCs were presented at neutral skill levels 
due to issues relating to methods of calculation from the O-Net and OASiS databases. This results in limitation to data analytics 
related to adjustments against base levels. 
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NOC 72100.01 Machinists (Trades) 
Machinists set up and operate a variety of machine tools to cut and grind metal, plastic, and other 
materials to make and modify parts and products with precise dimensions and tolerances. Machinists 
are common among many manufacturing sectors and a key contributor to the Canadian aerospace 
industry. 

 
Benchmark & Current Levels 

Survey respondents found the benchmark 
proficiency levels for the Machinist NOC to be 
generally in line with their experience although a 
small number of proficiencies showed significant 
adjustments to the base rates indicated in the 
OASiS10 records. These include digital literacy, 
knowledge of emerging trends, problem-solving, 
and the skill needed to judge quality. Large 
standard deviations for Trades across the sample 
indicate that digital literacy and emerging trends 
may be specific to certain types of operations or 
regional conditions.11 
 
Few proficiencies were marked as significantly 
overestimated in OASiS, but notably creativity 
and innovation, leadership skills, and adaptability 
were adjusted downward by survey participants. 
 
Standard Deviation, s: 0.22902816953166 
Count, N: 4112 
Sum, Σx: 3.38 
Mean, x:̄ 0.082439024390244 
Variance, s2:0.052453902439024 

 
Future Expectations 

Building on a revised base of 2023 proficiency 
levels, the input of survey participants indicated 
that high proficiency levels for machinists 
continue for attention to detail, independence, 
skills to use the tools necessary for the job, and 
psychomotor abilities. These are also noted as  
overall high-proficiency areas post-assessment 
across the spectrum of trades occupations as may 
be seen in the section on “Type of Occupation” 
later in this document. Paralleling the promotion 

of emerging technologies noted in the base change data, reading skill, technical ability and adaptability 
are also promoted by adjustments to 2030 and 2040 expectations.  

 
10 Occupational and Skills Information System 
11 For more detail, see occupation-type standard deviations in the Appendix 
12 Standard deviation based on average change for the occupation for the 41 proficiencies 

Figure 12 Change from Base Levels - Machinist 
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The job of a machinist has changed substantially in the past few years and is anticipated to transform in 
the coming decade. Transitioning from a largely manual process of controlling milling and sheet metal 
forming machines, the modern machinist is increasingly required to program manufacturing equipment 
using digital interfaces and, in some cases, using Enterprise Resource Planning (ERP) and other 
sophisticated computerized tools to control the job and to do much of this independently. Psychomotor 
abilities and teamwork and collaboration become skills requiring less proficiency according to survey 
results.  
 

 
 

Figure 13 Top Proficiency Levels 2023-2040 – Machinist 

 
 

 
Figure 14 Proficiency Rankings 2023-2040 – Machinists 

YELLOW = same as previous period 
GREEN = new or promoted from previous period 
RED = demoted from previous period 
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NOC 72404.01 Aircraft Mechanics (Trades) 
Aircraft mechanics troubleshoot aircraft structural, mechanical, or hydraulic systems to identify 
problems and set up, adjust, and repair systems according to specifications, technical drawings, 

manuals, and established procedures. They 
also repair and overhaul aircraft structural, 
mechanical, or hydraulic systems. 
 
Benchmark & Current Levels 

Overall, adjustments to the benchmark 
scores were not particularly dramatic. Team 
building skills and skills needed to 
understand the business were the most 
significant elevations of proficiency 
expectations by the survey results, although 
neither of these, post assessment, indicate 
a very high level of proficiency requirement 
across the trades. The downgrading of skills 
proficiency from the base was more 
prominent than increased competency. 
Respondents diminished the proficiency 
levels of skills to design a system and to 
design work packages, skills to formulate 
alternatives, and entrepreneurial skills. 
Notably, these already reported low skill 
levels in the base records. However, 
relatively larger standard deviations 
associated with assessments of these skills 
indicate that some organizations or 
jurisdictions have alternate views of the 
required levels.  
 
Standard Deviation, s: 0.38080434768988 

Count, N:  41 
Sum, Σx:  -4.13 
Mean, x:̄  -0.10073170731707
Variance, s2:  0.14501195121951 

 
Future Expectations 

The skills requiring highest proficiencies in 
2023 tend to remain those needing greatest 
mastery in the foreseeable future. Skills 

needed to judge quality, to select the right tools for the job, and attention to detail all remain in the 
highest tiers of competency for aircraft mechanics. All of 2023’s top-level 15 skills remain as needing 
significant mastery and all, but a couple, indicate a need to increase mastery in these proficiencies. 
Several skills require increased proficiency in the near-term (to 2023) with reduced levels acceptable 
beyond that period (to 2040). These include professional composure, technical skill, and adaptability.  

Figure 15 Change from Base Levels – Aircraft Mechanics 
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Digital literacy and commitment to lifelong learning emerge and require increased levels of proficiency 
in the coming years, shifting relative rankings from adaptability, sensory abilities, and independence. 
 
Similar in some respects to the machinist, aircraft mechanics are increasingly required to interact with 
computers and numerically controlled systems. Automation and robotics, and other Industry 4.0 
technologies are having increasing presence requiring whole new skill sets and understanding of revised 
processes with lower levels of autonomy. The replacement of many mechanical systems with electronic 
and digital components in aircraft assembly reduces the amount of wrench-turning in favour of 
integrated mechanical-digital installations. Up-skilling and cross-skilling is a constant for the modern 
aircraft mechanic.  
 

 
 

Figure 16 Top Proficiency Levels 2023-2040 – Aircraft Mechanic 

 
Figure 17 Proficiency Rankings 2023-2040 – Aircraft Mechanic 

YELLOW = same as previous period 
GREEN = new or promoted from previous period 
RED = demoted from previous period 
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NOC 93200.01 Aircraft Assemblers (Production) 
Aircraft assemblers assemble, fit, and install prefabricated parts to manufacture fixed wing or rotary 
wing aircraft or aircraft subassemblies. Aircraft assembly inspectors inspect aircraft assemblies for 

adherence to engineering specifications. 
They are employed by aircraft and aircraft 
subassembly manufacturers. 
 
Benchmark & Current Levels 

Of the three occupations analyzed in this 
report, the position of Aircraft Assembler 
had the most dramatic upgrading of skill 
levels with more than ten proficiencies 
seeing increased levels adjusted over 0.5 
points within the 1-5 (novice to mastery) 
range. Prominent increases were noted in 
required knowledge of emerging trends, 
digital literacy, commitment to lifelong 
learning, and social responsibility, as well 
as to several essential skills like writing, 
decision-making and problem-solving for 
aircraft assemblers. In overall levels, 
digital literacy notably climbed into the 
ten highest required skill levels by 2040 
from a position in the bottom ten in base 
year requirements. 
 
Fewer downgrades of skill levels were 
noted for this occupation, but skill to 
design experiments was reduced on 
average by 1.07 (in a range from 1-5 
representing novice to mastery in the 
skill).  
 
Standard Deviation, s: 0.4408546300971 

Count, N: 41 
Sum, Σx: 7.85 
Mean, x:̄ 0.19146341463415
Variance, s2: 0.19435280487805

 

Future Expectations 

The survey input indicates a volatile future 
for proficiency levels for this occupation. 

Like all the technical occupations chosen for analysis, attention to detail holds and maintains a high level 
of proficiency requirement. Several skills noted in the top 15 in 2023 are anticipated to increase in the 
short term and then diminish beyond 2030. These include high-ranked skills like alternative evaluation, 

Figure 18 Change from Base Levels – Aircraft Assemblers 
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sensory, psychomotor (e.g. hand-eye coordination), and physical abilities (strength, dexterity). Robotics 
and automation have been changing the factory line's look, and this trend will continue, resulting in less 
physical human assembly towards machine-assistance or robotic assembly. New forms of metrology, 
and virtual and augmented reality will also reduce errors and provide new forms of quality assurance. 
This will require increased adaptability for these workers to adjust to new work patterns, tools, and 
tasks.  
 

 
 

Figure 19 Top Proficiency Levels 2023-2040 – Aircraft Assemblers 

 
 

 
Figure 20 Proficiency Rankings 2023-2040 – Aircraft Assemblers 

YELLOW = same as previous period 
GREEN = new or promoted from previous period 
RED = demoted from previous period 
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All Occupations: NAICS 3364 – Aircraft Product & Part Manufacturing 
Benchmark & Current Levels 

On average, results from survey respondents indicate that the aggregated baseline (benchmark) 
estimation of proficiency levels for all occupations assessed is a little lower than industry experience but 
overall, reasonably close to actual requirements (mean +0.11, std dev 0.235). By the data shown at left, 
some of the skills that were most substantially underestimated for proficiency among all occupations 
included knowledge of emerging technologies, digital literacy, technical skill and sensory abilities along 
with essential skills like communication, writing and interpersonal skills. This data indicates that skill 

levels most overestimated in the benchmark 
numbers are for proficiencies such as 
leadership, adaptability, and 
entrepreneurial skills. 
 
Standard Deviation, s: 0.23808560665769 
Count, N: 41 
Sum, Σx: 4.53 
Mean, x:̄ 0.11048780487805 
Variance, s2: 0.056684756097561

  
Future Expectations 

The proficiencies requiring the highest level 
of skill across all locations remain largely 
consistent from current (2023) assessment 
to anticipated requirements in 2040 (some 
will switch rank by level). These top 15 
proficiencies are all expected to require 
even higher general levels in the future 
although a few competencies, including 
adaptability, reading, critical thinking and 
physical abilities are seen to need higher 
degree of proficiency in the short run (to 
2030) and then slightly diminished levels by 
2040. 

Figure 21 Change from Base Levels – All Occupations 
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Figure 22 Top Proficiency Levels 2023-2040 – All Occupations 
 

 
Type of Occupation13 
The following is a proficiency analysis based on a grouping of the Occupations into three categories - 
Engineer, Production, and Trades14. This additional perspective is useful in that it provides a more 
fulsome view of the skill ratings for each broad employment type within the sector than the more 
focused single-occupation views above. Error bars on the following graphs along with standard 
deviations listed in the appendix indicate relative confidence and ranges of agreement/dissension in the 
endpoint levels shown by occupational type.    
 
For all occupations in aerospace manufacturing, attention to detail is a skill requiring a high level of 
mastery.  Little or no adjustment to the base level is suggested by many respondents. The potential 
human impact of errors due to poor documentation, observation, and attention is of great significance 
to this industry. Digital literacy shows significant increases in anticipated levels across the full grouping, 
particularly in engineering and production.  
 
  

 
13 Groupings of occupations based on NGen full manufacturing report.  Production category includes the presented Aircraft 
Assemblers NOC, Trades includes the presented Machinists and Aircraft Mechanics NOCs.   
An area for future research would be a full type of occupation categorization which includes all assessed occupations, and 
through a consultation with industry on the organization of categories.  
14 The assignment of positions to each category was not validated through aerospace industry consultation but are acceptable 
for the current analysis and consistent with similar occupations across the broader manufacturing sector.  
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Engineer 

For engineering occupations, the top 10-12 skill levels remain largely unchanged, other than, perhaps, 
slight changes in rank. There is some disparity in opinions around the levels needed for work design, and 
this is likely related to size and project type undertaken by responding firms. Organizations that have full 
industrial engineering departments more often have specialists who design standard operating 
procedures and formats of work packages than those who have engineers doing both product design 
and work design.  
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Production 
Production, likewise, shows little dramatic change in the top ten or twelve skill levels. The observations 
of the production proficiencies over time indicate a general expectation of higher levels of almost all 
skills in future, suggesting that this historic area for unskilled workers is becoming less accessible for 
those with limited essential skills – reading and numeracy are good illustrations of proficiencies that will 
require higher levels into the foreseeable future.  
 
For production positions (as noted in the section above on assemblers) the increasing automation of 
assembly processes and digitization of interfaces for production, metrology, quality control, etc. are 
quickly being felt in the factory assembly line. It is worth noting that responses for production 
proficiencies had overall higher standard deviations across many of the skill sets than engineering or 
trades. Through the process, it was heard that many companies count on on-the-job training to bring 
new hires to minimal proficiency in these occupations, so the disparity may suggest an anticipation of 
continuing recruitment and workplace development of relatively untrained employees for some 
companies and conditions. 
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Trades 
The trades category was similar in that the top skill levels remained mostly the same for the top dozen 
or so proficiencies. The emergence of digital literacy and diminishing of leadership skills is well in line 
with the Industry 4.0 forecasts of a skilled force that will increasingly interface with digital instruments 
and will have somewhat less autonomy in their own work design. Like production occupation responses, 
there is some disparity in opinions in both areas, so these impacts will not be the same for all companies 
and jurisdictions.    
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DISCUSSION AND RECOMMENDATIONS 
In general, there were very few surprising discoveries in the data, but rather validation and confirmation 
of recent workforce research into the aerospace sector. Demographics inherent in the migration of the 
baby-boom generation has impacted many industries and sectors in Canada. This large cohort is aging 
out of the workforce in substantial numbers with a much smaller domestic population to replace the 
retirees. This aerospace sector is still dominated by an older, and mostly white male, demographic and 
will need to expand its pool of candidates dramatically if it will come close to filling the retirement gaps 
while at the same time dealing with anticipated growth as well. The quickly increasing gap between 
worker supply and demand is creating intense competition not only within this industry but across 
industries, companies, communities, and regions.  
 
While Canada is welcoming record numbers of new immigrants and foreign workers, there is a lack of 
coordinated targeting for skillsets that will support aerospace. Where effective targeting is being done 
well by individual companies, regulation and bureaucratic protocols mean that the potential is stymied. 
Processing delays and paper-intensive complex processes put a burden on firms and in the long run can 
impact productivity and potential contribution to GDP by aerospace.  
  
Industry 4.0 (and the continuing impact of digital technologies writ large) has had a substantial impact 
on manufacturing generally and specifically, the aerospace industry. Technology advances, robotics and 
automation, connected networks, and the need for efficiency and productivity in advanced 
manufacturing have paradoxically put pressure on companies to locate the skills needed in sufficient 
quantity to maintain manufacturing schedules and contract commitments. As one of the survey 
participants expressed “It’s not so much a lack of people to work, it’s that they are not coming fast 
enough with the skills we need”.   
  
Worldwide health events and socio-political conditions have further de-stabilized the market and 
deferred or diverted innovation and economic progress. Acquisitions, research, and innovation are being 
challenged and with not enough support. In some regards, there is a tentativeness in the industry rather 
than the resilience a leading national manufacturing sector ought to expect.   
  
With quickly emerging new skills and advancing competency level requirements in an environment of 
niche manufacturing products and processes, firms are finding they need to train (re-skill, up-skill, and 
cross-skill) incoming recruits for some time before they can be made productive in their factories and 
workshops. Meanwhile, traditional credential and certification preparation and the bureaucracy and 
regulation that exists in existing training and assessment regimes can frustrate mobility and 
advancement into work, especially for the required skilled immigrants and foreign workers.    
  
Therefore, the results are not surprising, and the hypothesis presented by globalEdge is supported by 
the results presented herein. The aerospace manufacturing sector is challenged by a set of conditions 
that could result in setbacks that threaten thousands of jobs and billions of dollars in lost work, exports 
and domestic contracts. Several recruitment and retention strategies have been shared by participants 
in this research, but they are not enough to address the underlying issues. The lack of a cohesive 
national strategy for aerospace has been talked about for many years – initiated well before the COVID-
19 pandemic. Governments promise strategic support to the sector, but programming is often time-
limited with few sustained and ongoing support offered. The industry has seen the Federal Aerospace 
Review in 2012 led by David Emerson and the Vision 2025 consultations and report of 2019 led by Jean 
Charest, with neither leading to a national aerospace strategy or implementation of key 
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recommendations. Earlier this year, the AIAC held its “Aerospace on the Hill 2024” event and the 
following day responding to calls from members of the parliamentary aerospace caucus, Minister for 
Innovation, Science, and Industry, the Honourable Francois Phillippe Champagne, expressed his 
willingness to work on a national strategy with the industry and it is the hope that aerospace will be 
given the support required to begin the design of a significant strategic initiative, including responses to 
the understood labour challenges. 
  
To be effective in resolving both the workforce gaps and the skills development challenges, the strategy 
should include the creation of several non-partisan government-industry working groups and forums 
(including Employment and Social Development Canada (ESDC) and Immigration, Refugees and 
Citizenship Canada (IRCC)) with an eye to retaining and growing a healthy aerospace sector 
encompassing civil, defence, and space projects. Export excellence must be maintained while domestic 
production and transportation is protected and nurtured. Areas (within the training and workforce 
competency) that a strategy would seek to address include:  
  

Occupational classification: As learned through this project, the current National Occupational 
Classification (NOC) system has gaps in identifying, tracking, and supporting both current and 
emerging occupational groups in aerospace. Without the ability to properly track and follow the 
groups, it will be difficult to see measured advances.  
 
Immigrant and Foreign worker transition: Reducing application, duplication, and administrative 
requirements for processes such as the Temporary Foreign Worker Program and Labour Market 
Impact Assessments will assist in expediting access to international skilled talent. Fast tracking 
applications and supporting companies with education and administrative support is critical to 
closing the widening gap between skilled workers’ supply and demand.  
 
Research & Innovation: Increasing support to research and innovation, specifically into efforts 
focused on increasing training efficacy. 
 
Diversity & Inclusion: Supporting industry in effort to attract and retain a diverse population 
including skilled immigrants, women, and members of Canada’s indigenous nations; Promoting 
the opportunities to engage in well-paid and stable careers across a variety of job classifications 
in aerospace.   
 
Training and certification: Removing barriers to more dynamically presented and modern 
deliveries for aerospace training including STD-56615 content based on competencies rather 
than seat-time; Modularizing and developing micro-credentials and other shorter training 
experiences to re-skill, up-skill and cross-skill workers to both industry standards and emerging 
technologies; Finding ways to recognize prior learning and achieved competencies with portfolio 
or national qualifications records to expedite conversion and certification of competencies; 
Support for centralized training hubs devoted to required hands-on training, common to 
industry requirements. Collaboration between industry, academic and training organizations will 
be key to achieving these standards and helping Canada continue to hold a strong leadership 
role in global Aerospace opportunities. 

 
 

15 Airworthiness Chapter 566 – Aircraft Maintenance Engineer (AME) Licensing and Training - Canadian Aviation Regulations 
(CARs) 
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APPENDIX 
 
Aggregated Competency Data by Selected Occupational Codes 
 
Occupation: Aircraft assemblers 

        

Skill/ Proficiency Base Base Change 2023 Level 2030 Change 2030 Level 2040 Change 2040 Level 

Attention to Detail 4.00 0.00 4.00 0.33 4.33 0.46 4.46 

Skill Needed to Judge Quality 4.00 -0.54 3.46 -0.04 3.96 0.00 4.00 

Physical Abilities 3.75 -0.04 3.71 0.17 3.92 0.04 3.79 
Skill to Use the Tools Necessary for the 
Job 

3.33 -0.15 3.18 0.29 3.62 0.48 3.81 

Skill to Design Experiments 3.10 -1.07 2.03 -0.90 2.20 -0.68 2.43 

Psychomotor Abilities 3.10 0.48 3.58 0.89 3.99 0.79 3.89 

Skill to Design a System 3.00 -0.25 2.75 0.33 3.33 0.38 3.38 

Reading Skill 3.00 0.33 3.33 0.42 3.42 0.29 3.29 

New Relevant Knowledge 3.00 -0.42 2.58 0.21 3.21 0.38 3.38 

Skill Needed to Evaluate Alternatives 3.00 -0.33 2.67 0.42 3.42 0.38 3.38 

Independence 3.00 -0.17 2.83 0.42 3.42 0.54 3.54 

Adaptability 3.00 -0.08 2.92 0.58 3.58 0.54 3.54 

Sensory Abilities 2.83 0.06 2.89 0.13 2.96 0.00 2.83 
Skill to Identify, Formulate, and Solve 
Problems 

2.60 -0.13 2.47 0.35 2.95 0.58 3.18 

Teamwork and Collaboration 2.50 0.04 2.54 0.83 3.33 0.96 3.46 

Cognitive Abilities 2.47 -0.11 2.36 0.40 2.87 0.69 3.16 

Technical Skill 2.40 0.71 3.11 1.06 3.46 0.89 3.29 

Initiative 2.00 0.33 2.33 0.88 2.88 1.17 3.17 

Writing Skill 2.00 0.63 2.63 0.50 2.50 0.33 2.33 

Skill to Identify Problems 2.00 0.54 2.54 1.29 3.29 1.50 3.50 

Critical Thinking Skills 2.00 0.46 2.46 1.29 3.29 1.33 3.33 

Professional Composure 2.00 0.63 2.63 1.04 3.04 1.21 3.21 

Numeracy 2.00 0.46 2.46 1.38 3.38 1.50 3.50 

Skill to Formulate Alternative Solutions 2.00 0.17 2.17 0.29 2.29 0.42 2.42 

Decision Making Skill 2.00 0.58 2.58 1.21 3.21 0.96 2.96 

Skill to Plan a Program 2.00 -0.25 1.75 0.50 2.50 0.42 2.42 

Leadership Skills 2.00 0.29 2.29 0.96 2.96 0.96 2.96 

Team Building Skills 2.00 0.08 2.08 0.63 2.63 0.83 2.83 

Problem Solving 2.00 0.54 2.54 1.00 3.00 1.17 3.17 

Commitment to Lifelong Learning 2.00 0.79 2.79 1.08 3.08 1.33 3.33 

Skill to Conduct Work Design 2.00 -0.33 1.67 -0.08 1.92 0.04 2.04 

Communication Skill 1.67 0.47 2.14 1.19 2.86 1.40 3.07 

Creativity and Innovation 1.50 0.25 1.75 1.17 2.67 1.46 2.96 
Skill Needed to Support Supplier 
Development 

1.50 -0.17 1.33 0.04 1.54 -0.04 1.46 

Interpersonal Skills 1.40 0.69 2.09 1.15 2.55 1.32 2.72 

Project Management Skill 1.40 0.37 1.77 0.94 2.34 1.07 2.47 

Entrepreneurial Skill 1.00 0.00 1.00 0.17 1.17 0.17 1.17 

Social Responsibility 1.00 0.79 1.79 1.21 2.21 1.33 2.33 
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Digital Literacy 1.00 0.88 1.88 2.21 3.21 2.38 3.38 
Knowledge of Emerging Trends and 
Technologies 

0.75 0.96 1.71 1.63 2.38 1.75 2.50 

Skill Needed to Understand Business 
Principles 

0.00 0.42 0.42 0.71 0.71 0.96 0.96 

Grand Total 2.23 0.19 2.42 0.69 2.92 0.77 3.00 
 
 
 

Occupation: Aircraft mechanics 
        

Skill/ Proficiency Base Base Change 2023 Level 2030 Change 2030 Level 2040 Change 2040 Level 

Skill Needed to Judge Quality 5.00 -0.46 4.54 -0.29 4.71 -0.14 4.86 
Skill to Use the Tools Necessary for the 
Job 4.67 -0.18 4.49 -0.03 4.64 -0.04 4.63 

Psychomotor Abilities 4.10 0.04 4.14 0.26 4.36 0.26 4.36 

Attention to Detail 4.00 0.14 4.14 0.43 4.43 0.43 4.43 

Skill to Identify Problems 4.00 0.00 4.00 0.29 4.29 0.29 4.29 

Independence 4.00 -0.50 3.50 -0.39 3.61 -0.36 3.64 

Adaptability 4.00 -0.43 3.57 -0.18 3.82 -0.29 3.71 

Professional Composure 4.00 -0.07 3.93 0.00 4.00 -0.07 3.93 

Technical Skill 3.80 -0.21 3.59 0.16 3.96 0.12 3.92 

Teamwork and Collaboration 3.50 -0.07 3.43 0.07 3.57 0.07 3.57 

Sensory Abilities 3.33 0.24 3.57 0.24 3.57 0.24 3.57 

Cognitive Abilities 3.26 -0.18 3.08 -0.08 3.18 0.07 3.33 

Physical Abilities 3.25 0.21 3.46 0.36 3.61 0.36 3.61 

Skill to Design Experiments 3.10 -0.90 2.20 -0.89 2.21 -0.91 2.19 

Critical Thinking Skills 3.00 0.00 3.00 0.00 3.00 -0.14 2.86 

New Relevant Knowledge 3.00 0.07 3.07 0.57 3.57 0.57 3.57 

Numeracy 3.00 0.07 3.07 0.36 3.36 0.36 3.36 

Digital Literacy 3.00 -0.18 2.82 0.93 3.93 1.04 4.04 

Skill Needed to Evaluate Alternatives 3.00 -0.50 2.50 -0.21 2.79 -0.21 2.79 

Skill to Conduct Work Design 3.00 -0.68 2.32 -0.68 2.32 -0.75 2.25 

Skill to Design a System 3.00 -0.57 2.43 -0.43 2.57 -0.43 2.57 

Problem Solving 3.00 -0.04 2.96 0.36 3.36 0.57 3.57 

Skill to Formulate Alternative Solutions 3.00 -0.86 2.14 -0.79 2.21 -0.79 2.21 

Commitment to Lifelong Learning 3.00 0.43 3.43 0.71 3.71 0.86 3.86 

Leadership Skills 3.00 -0.14 2.86 0.14 3.14 0.00 3.00 

Decision Making Skill 3.00 0.29 3.29 0.57 3.57 0.57 3.57 

Reading Skill 3.00 0.11 3.11 0.39 3.39 0.32 3.32 

Creativity and Innovation 3.00 -0.25 2.75 0.07 3.07 0.07 3.07 
Skill to Identify, Formulate, and Solve 
Problems 2.80 0.06 2.86 0.26 3.06 0.19 2.99 

Communication Skill 2.67 0.37 3.04 0.90 3.57 0.83 3.50 
Skill Needed to Support Supplier 
Development 

2.50 -0.71 1.79 -0.71 1.79 -0.71 1.79 

Team Building Skills 2.00 0.64 2.64 0.71 2.71 0.71 2.71 

Social Responsibility 2.00 0.21 2.21 0.57 2.57 0.79 2.79 

Initiative 2.00 0.14 2.14 0.75 2.75 0.86 2.86 

Entrepreneurial Skill 2.00 -0.86 1.14 -0.71 1.29 -0.71 1.29 
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Interpersonal Skills 2.00 0.14 2.14 0.71 2.71 0.71 2.71 

Writing Skill 2.00 0.14 2.14 0.68 2.68 0.75 2.75 

Skill to Plan a Program 2.00 -0.14 1.86 0.21 2.21 0.18 2.18 

Project Management Skill 2.00 -0.29 1.71 -0.11 1.89 -0.14 1.86 
Knowledge of Emerging Trends and 
Technologies 

0.50 0.29 0.79 0.86 1.36 0.93 1.43 

Skill Needed to Understand Business 
Principles 

0.00 0.50 0.50 0.57 0.57 0.57 0.57 

Grand Total 2.94 -0.10 2.84 0.16 3.10 0.17 3.11 
 

Occupation Machinists 
        

Skill/ Proficiency Base Base Change 2023 Level 2030 Change 2030 Level 2040 Change 2040 Level 

Attention to Detail 4.00 -0.16 3.84 0.16 4.16 0.19 4.19 

Independence 4.00 -0.19 3.81 0.00 4.00 0.00 4.00 

Psychomotor Abilities 3.80 0.00 3.80 0.00 3.80 0.00 3.80 
Skill to Use the Tools Necessary for the 
Job 3.67 -0.08 3.59 0.18 3.85 0.18 3.85 

Adaptability 3.00 -0.19 2.81 0.19 3.19 0.28 3.28 

Reading Skill 3.00 -0.16 2.84 0.25 3.25 0.31 3.31 

Creativity and Innovation 3.00 -0.31 2.69 0.03 3.03 0.16 3.16 

Commitment to Lifelong Learning 3.00 0.00 3.00 0.09 3.09 0.19 3.19 

Skill to Conduct Work Design 3.00 -0.09 2.91 0.13 3.13 0.16 3.16 

Numeracy 3.00 0.00 3.00 0.25 3.25 0.41 3.41 

Teamwork and Collaboration 3.00 -0.06 2.94 0.22 3.22 0.25 3.25 

Leadership Skills 3.00 -0.25 2.75 -0.16 2.84 -0.13 2.88 

Professional Composure 3.00 -0.16 2.84 0.22 3.22 0.19 3.19 

Physical Abilities 2.88 0.00 2.88 0.00 2.88 0.00 2.88 

Technical Skill 2.80 0.04 2.84 0.39 3.19 0.48 3.28 

Cognitive Abilities 2.58 0.12 2.70 0.12 2.70 0.12 2.70 

Skill to Design Experiments 2.50 -0.25 2.25 -0.03 2.47 0.06 2.56 

Sensory Abilities 2.50 0.16 2.66 0.28 2.78 0.28 2.78 

Decision Making Skill 2.00 0.19 2.19 0.81 2.81 0.94 2.94 

Communication Skill 2.00 0.28 2.28 0.66 2.66 0.72 2.72 

Skill to Identify Problems 2.00 0.31 2.31 0.97 2.97 1.06 3.06 

Initiative 2.00 0.13 2.13 0.44 2.44 0.50 2.50 

Skill to Design a System 2.00 0.22 2.22 0.38 2.38 0.56 2.56 

Problem Solving 2.00 0.53 2.53 1.00 3.00 1.09 3.09 

Skill to Formulate Alternative Solutions 2.00 0.16 2.16 0.28 2.28 0.38 2.38 

Social Responsibility 2.00 0.13 2.13 0.41 2.41 0.44 2.44 

Skill to Plan a Program 2.00 -0.19 1.81 0.25 2.25 0.34 2.34 

Writing Skill 2.00 0.28 2.28 0.47 2.47 0.56 2.56 

Critical Thinking Skills 2.00 0.03 2.03 0.66 2.66 0.66 2.66 

New Relevant Knowledge 2.00 0.28 2.28 0.66 2.66 0.78 2.78 

Skill Needed to Evaluate Alternatives 2.00 0.00 2.00 0.59 2.59 0.69 2.69 

Skill Needed to Judge Quality 2.00 0.50 2.50 1.00 3.00 1.00 3.00 
Skill to Identify, Formulate, and Solve 
Problems 1.90 0.18 2.08 0.86 2.76 0.92 2.82 

Interpersonal Skills 1.80 0.24 2.04 0.58 2.38 0.64 2.44 
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Project Management Skill 1.60 0.00 1.60 0.11 1.71 0.18 1.78 
Skill Needed to Support Supplier 
Development 

1.50 0.13 1.63 0.25 1.75 0.34 1.84 

Digital Literacy 1.00 0.63 1.63 1.28 2.28 1.66 2.66 

Entrepreneurial Skill 1.00 0.00 1.00 0.00 1.00 0.00 1.00 
Skill Needed to Understand Business 
Principles 

1.00 0.09 1.09 0.22 1.22 0.19 1.19 

Team Building Skills 1.00 0.28 1.28 0.47 1.47 0.47 1.47 
Knowledge of Emerging Trends and 
Technologies 

0.50 0.56 1.06 1.13 1.63 1.19 1.69 

Grand Total 2.32 0.08 2.40 0.38 2.70 0.45 2.77 
 
 

Occupation (All) 
        

Skill/ Proficiency Base Base Change 2023 Level 2030 Change 2030 Level 2040 Change 2040 Level 

Attention to Detail 4.21 -0.04 3.59 0.19 3.79 0.21 3.81 

Independence 3.59 -0.19 2.93 0.05 3.14 0.07 3.15 

Adaptability 3.52 -0.28 2.79 0.05 3.07 0.03 3.06 
Skill to Use the Tools Necessary for the 
Job 

3.41 0.17 3.08 0.27 3.16 0.29 3.18 

Professional Composure 3.39 0.03 2.95 0.20 3.09 0.20 3.10 

Skill Needed to Judge Quality 3.32 0.08 2.93 0.33 3.15 0.41 3.22 

Teamwork and Collaboration 3.06 0.03 2.67 0.32 2.92 0.36 2.95 

Leadership Skills 3.04 -0.35 2.32 -0.08 2.54 -0.08 2.55 

Reading Skill 3.00 0.22 2.78 0.41 2.94 0.40 2.93 

Numeracy 2.98 0.20 2.74 0.44 2.95 0.47 2.97 

Commitment to Lifelong Learning 2.93 0.23 2.72 0.39 2.86 0.49 2.94 

Skill to Design Experiments 2.93 -0.35 2.22 -0.24 2.32 -0.16 2.39 

Psychomotor Abilities 2.91 0.34 2.79 0.45 2.89 0.45 2.89 

Skill to Identify Problems 2.88 0.29 2.73 0.63 3.02 0.70 3.08 

Cognitive Abilities 2.82 -0.01 2.42 0.10 2.51 0.14 2.55 

Technical Skill 2.81 0.48 2.83 0.66 2.98 0.65 2.98 

Skill to Conduct Work Design 2.79 -0.20 2.23 -0.09 2.32 -0.07 2.34 

Skill to Design a System 2.79 -0.06 2.35 0.12 2.50 0.20 2.57 

New Relevant Knowledge 2.77 0.01 2.39 0.30 2.64 0.35 2.69 

Skill Needed to Evaluate Alternatives 2.77 -0.07 2.33 0.22 2.57 0.26 2.61 

Problem Solving 2.71 0.32 2.61 0.60 2.86 0.69 2.93 

Creativity and Innovation 2.71 0.04 2.37 0.36 2.65 0.45 2.73 

Decision Making Skill 2.70 0.14 2.44 0.49 2.74 0.53 2.78 

Critical Thinking Skills 2.70 0.12 2.42 0.42 2.68 0.41 2.67 
Skill to Identify, Formulate, and Solve 
Problems 

2.66 0.15 2.42 0.40 2.63 0.44 2.67 

Initiative 2.54 0.02 2.20 0.36 2.50 0.48 2.60 

Sensory Abilities 2.51 0.43 2.53 0.47 2.57 0.48 2.57 

Skill to Formulate Alternative Solutions 2.50 -0.03 2.13 0.07 2.22 0.08 2.22 

Skill to Plan a Program 2.45 -0.06 2.05 0.23 2.31 0.26 2.33 

Communication Skill 2.37 0.43 2.41 0.74 2.68 0.77 2.70 

Physical Abilities 2.31 0.38 2.32 0.38 2.32 0.35 2.30 
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Skill Needed to Support Supplier 
Development 

2.26 -0.20 1.78 -0.02 1.93 0.03 1.97 

Writing Skill 2.25 0.41 2.29 0.51 2.38 0.52 2.39 

Team Building Skills 2.21 0.18 2.07 0.38 2.23 0.40 2.25 

Project Management Skill 2.15 0.02 1.88 0.16 1.99 0.19 2.02 

Interpersonal Skills 2.15 0.34 2.14 0.58 2.35 0.61 2.37 

Digital Literacy 1.93 0.50 2.10 1.22 2.71 1.41 2.88 

Social Responsibility 1.89 0.31 1.90 0.58 2.13 0.70 2.23 

Entrepreneurial Skill 1.79 -0.23 1.34 -0.21 1.36 -0.21 1.35 
Skill Needed to Understand Business 
Principles 

0.88 0.21 0.93 0.41 1.11 0.47 1.16 

Knowledge of Emerging Trends and 
Technologies 

0.86 0.52 1.19 0.94 1.55 0.98 1.59 

Grand Total 2.64 0.11 2.37 0.34 2.57 0.38 2.60 
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Standard Deviation by Type of Occupation 
 
Please note that these calculations are presented as cumulative. The endpoint on scale does not signify 
any particular level of proficiency, but adding the standard deviations in this way provides a relative 
indication of the level of agreement on proficiency (larger deviation – wider bar – meaning more 
variation and less agreement and vice versa). 
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About Food Processing Skills Canada 
 
Food Processing Skills Canada (FPSC) is the 
food and beverage manufacturing 
industry’s workforce development 
organization. As a non-profit, located in 
Ottawa with representatives across Canada, 
we support food and beverage 
manufacturing businesses from coast to 
coast in developing skilled and professional 
employees and workplace environments. 
 
Our work directly and positively impacts 
industry talent attraction, workforce 
retention and employment culture. We 
care about assisting the industry with 
funding, training, and retaining the very 
best people for the job. Through our 
partnerships with industry, associations, 
educators, and all levels of governments in 
Canada, FPSC has developed exceptional 
resources for the sector including the Food 
Skills Library, Canadian Food Processors 
Institute, FoodCert, The Learning and 
Recognition Framework, and Labour 
Market Information Reports.  

About the Food and Beverage Processing Industry 
 
The food and beverage processing industry generated over $153.6 billion in sales annually as of 2022, 
with Meat product manufacturing generating more sales than any other subsector. As of 2021, there 
were approximately 13,150 food and beverage processing establishments in Canada, with the majority 
of establishments concentrated in Ontario, Quebec or British Columbia. 
 
The food and beverage processing industry is a significant contributor to the Canadian labour market, 
employing approximately 300,000 workers in 2022, with most food processing establishments 
employing less than 100 people.  
 
We define the food and beverage processing sector as those businesses engaged in Food Manufacturing 
(NAICS8 Code 311), Beverage Manufacturing (NAICS 3121) and Cannabis Product Manufacturing (NAICS 
3123), which includes Cannabis edibles and infused beverages. 
 
Food and beverage processing is the transformation of agricultural products into food or beverages, or 
of one form of food or beverage into other forms for consumption by humans or animals. 
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The food and beverage manufacturing industry is made up of 11 subsectors covering the following 
NAICS codes: 
 

3111 – Animal food manufacturing 
3112 – Grain and oilseed milling 
3113 – Sugar and confectionery product manufacturing 
3114 – Fruit and vegetable preserving and specialty food manufacturing 
3115 – Dairy product manufacturing 
3116 – Meat product manufacturing 
3117 – Seafood product preparation and packaging 
3118 – Bakeries and tortilla manufacturing 
3119 – Other food manufacturing 
3121 – Beverage manufacturing 
3123 - Cannabis product manufacturing 
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Sub-sector Snapshots 
 
The following graphics provide a summary of each sector by export value, establishments, GDP, sales, 
and employment: 
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Overview 
 
NGEN are conducting research on Canada’s manufacturing sector and the core competencies of the 
manufacturing workforce today and in the future. Food Processing Skills Canada (FPSC) has taken 
responsibility to gather input and provide insight for the food and beverage manufacturing sector.  
 
The food and beverage manufacturing sector is the largest manufacturing employer accounting for 
approximately 20% of Canada’s manufacturing workforce. The sector is made up of 11 sub-sectors and 
has more than 14,000 establishments and over 300,000 people working in the sector.  
 

 
 
The age demographic of Canadian food and beverage manufacturing is also worrying as there are 
expected to be approximately 67,000 current workers retiring from the sector by 2030. The hiring 
challenge and demand for new labour is accelerated as the sector is predicted to continue growing 
resulting in a further 25,000 jobs by 2030. When the 50,000 vacancies mentioned previously are 
considered as well, the hiring demand rises to 142,000 new people by 2030 or approximately 50% of 
today’s workforce.  
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National Hiring Requirements: 2023 to 2030 
 

 
 
The food and beverage manufacturing sector are unique within the manufacturing sector as it is more 
labour intensive than other forms of manufacturing and grew both in terms of employment and 
establishments throughout the pandemic. During the same period the rest of the manufacturing sector 
contracted. This research will provide valuable insight into core competencies now and into the future 
and see if the skills needs of food and beverage manufacturers align with other manufacturing sectors.  
 
Despite the sector growth it is still carrying approximately 50,000 vacancies nationwide. These vacancies 
have an enormous economic impact on the sector with the annual cost of these vacancies being a $3.7B 
loss in revenue.  
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Executive summary 
 
FPSC surveyed food and beverage manufacturing employers from almost all of industry sub-sectors, 
sizes of operations, and regions of Canada. The results were largely in line with what was expected. 
Employers indicated an expected increase in the skill level of the workforce for 2030 and 2040. They also 
indicated that their current workforce was more skilled than the base levels provided by OaSIS.  
 
The largest differences in expected skill levels observed were in Production roles where respondents 
indicated that the current skill level required was much higher than the OaSIS level. The indicated skill 
level for Production roles continued to grow for 2030 and 2040. What was interesting was that 
employers indicated this across the skill levels including in many roles that a non-industry observer 
might expect to be replaced by technology rather than work with it. This matches what the sector is 
talking about as co-working with robots is discussed at more conferences and industry events than any 
technology, greatly reducing the need for a skilled workforce. Previous research from FPSC indicated 
that a fully integrated workplace to an Industry 4.0 standard would only reduce the amount of labour 
needed by 20%.  
 
Connected to this was an across the board increase in Communication, Reading, Writing, and Digital 
Literacy Skills. Respondents indicated that the skill level required in these areas is higher than the OaSIS 
level and will continue to be an important suite of skills into the future. This speaks to both the current 
importance of communication and associated skills in today’s food and beverage manufacturing industry 
and how these skill levels will need to increase as there is more technological integration into the 
workplace.  
 
Hiring for the current roles and skill levels is a consistent challenge for the sector and as the skill level 
increases for all roles into the future the challenge for employers within the sector will be greater. More 
collaborative efforts to talk about the skills needed, training, and career opportunities within the sector 
will help to deal with this increased challenge. As will highlighting the skills needed in the future and 
indicating to job seekers how roles in the sector currently operate and how they will change as more 
technology gets integrated.  
 
The need to combat perceptions and a lack of knowledge about Canada’s food and beverage 
manufacturing sector is highlighted the significant gap between some of the OaSIS base levels and 
Respondents! current skill levels for these roles, especially in Production roles which form the bulk of the 
food and beverage manufacturing workforce. The sector is already more skilled than it is recognized to 
be from outside, increasing awareness of the sector will help improve perceptions of working in this 
sector which is vitally important to Canada.  
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Methodology & Sampling Strategy 
 
FPSC approached over 300 food and beverage manufacturing employers from across the country to 
participate in this research. Employers were approached in person at industry events, over the phone, 
and by individual emails. These employers represented all 11 NAICS codes in food and beverage 
manufacturing, every province in Canada, and every employment size classification.  
 
From the outreach there were respondents from 10 of the 11 food and beverage manufacturing NAICS 
codes, with no respondent from Cannabis product manufacturing. Respondents came from 8 of the 10 
provinces, with no responses from employers in Alberta or Saskatchewan. The province with the most 
responses was Ontario. Respondents represented 7 of the 8 employer size categories, with no responses 
from employers at a facility with 500 or more staff. 3 of the size categories (1-4 employees, 20-49 
employees, and 100-199 employees) represented the majority of respondents, with each of them 
accounting for 22% of the total.  
 
The responses were analyzed by looking at the various aspects of the respondents to identify similarities 
and differences. This allows us to identify how respondent’s various aspects may affect the way that a 
particular role or skill was viewed and then determine commonalities with other respondents that share 
aspects such as size, location, or sub-sector. 
 
Respondents indicated that there were 37 relevant NOC codes to their operations now and in the 
future. Of these 37, there were 3 sets of NOC codes that share the same 5-digit NOC code, for some 
analysis they were combined to represent the 5-digit NOC code level. Of the 37 codes 18 were selected 
by multiple respondents. The top 5 codes selected by respondents were: 
 
92012 – Supervisors, food and beverage processing (56.5% of respondents) 
94140 – Process control and machine operators, food and beverage processing (56.6% of respondents)* 
95106 – Labourers in food and beverage processing (43.5% of respondents) 
94141 – Industrial butchers and meat cutters, poultry preparers and related workers (26.1% of 
respondents)* 
90010 – Manufacturing managers (26.1% of respondents)) 
 
*-indicates 2 sets of 7-digit level data merged to the 5-digit level. 
 
The food and beverage manufacturing sector is incredibly diverse in terms of employment options. Two-
thirds of all NOC codes are represented in the sector. The top 5 NOC codes selected by respondents are 
very much in line with our expectations as they represent 5 of the top 6 NOC codes in terms of sector 
wide employment. The only NOC code in the top 6 that didn’t make the top 5 from respondents was 
63202 – Bakers, which was selected as a key occupation by 100% of our respondents from NAICS 3118 – 
Bakeries and tortilla manufacturing. The top 5 NOC codes selected by respondents represent 40% of all 
food and beverage processing employment.  
 
To provide a more accurate depiction of the skills required, the NOC codes were grouped into 3 
categories for analysis, Production, Managers, and Trades. Due to the diversity of NOC codes selected by 
the respondents these combinations allowed us to analyze similar skill sets among NOC codes that 
provide a similar function in their respective facilities.  
 
The following table indicates the assignment of the NOC codes under the groupings of Production, 
Managers, and Trades: 
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NAICS 
Codes Occupational Grouping No. of 

Responses 
  Manager 0 
90010 Manufacturing managers 6 
18 Senior Managers - public and private sector 1 
92012 Supervisors, food and beverage processing 13 
12013 Supervisors, supply chain, tracking and scheduling coordination occupations 1 
70012 Facility operation and maintenance managers 2 
10012 Purchasing managers 2 
  Production  
63202 Bakers 3 
94142.02 Fish and seafood plant cutters and cleaners 3 
94142.01 Fish and seafood plant machine operators 3 
94141.02 Industrial meat cutters 3 
95106 Labourers in food and beverage processing 10 
94140.02 Machine operators, food and beverage processing 7 
95109 Other labourers in processing, manufacturing and utilities 2 
94141.03 Poultry preparers 1 
13201 Production and transportation logistics coordinators 1 
14400 Shippers and receivers 2 
94143 Testers and graders, food and beverage processing 2 
95107 Labourers in fish and seafood processing 2 
94140.01 Process control operators, food and beverage processing 6 
75101 Material handlers 1 
  Trades  
72400 Construction millwrights and industrial mechanics 1 
72422 Electrical mechanics 1 
72402 Heating, refrigeration and air conditioning mechanics 1 
72201 Industrial electricians 1 
73300 Transport truck drivers 1 
63200 Cooks 1 
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Findings 
 
Food and Beverage Manufacturing Sector Trends 
 
The main trend that has been affecting the food and beverage manufacturing sector for decades is 
labour and labour availability. Beyond this significant concern, there are five key trends are impacting 
and expected to impact the future of food and beverage processing in Canada: 

• Changing consumer preferences, for example the desire to make healthier and more ethical 
food and beverage choices. 

• The regulatory environment, for example changes in regulations around packaging and labelling.  
• Industry 4.0 - e-commerce, technological innovation, and the rise of “smart manufacturing”. 
• Legalization of cannabis edibles and infused beverages and continued societal acceptance of 

cannabis as mainstream. 
• Challenges (and some opportunities) presented by climate change. 

 
Recruitment, Retention, and Retirement Trends 
 
As an overall sector the food and beverage manufacturing has had to direct significant resources to 
recruitment and retention, and these resources have had to increase to deal with increased retirements. 
FPSC predicts that 67,000 people currently working in the sector will retire by 2030. There will also be 
25,000 new positions created due to industry expansion in that same period. That means that there will 
be a need to recruit 92,000 new workers in the next 6 years. This is on top of the approximately 50,000 
positions that are currently vacant. Meaning that there is a need to recruit 142,000 new workers by 
2030 while retaining everyone currently in the sector.  
 
These hiring challenges are not felt equally across the various sub-sectors. NAICS 3117 – Seafood 
product preparation and packaging has both the highest percentage of its workforce above the age of 55 
and the lowest percentage of its workforce under 30. While NAICS 3118 – Bakeries and tortilla 
manufacturing, NAICS 3121 – Beverage manufacturing, and NAICS 3123 Cannabis product 
manufacturing all have a higher percentage of their workforce that is under 30 than the percentage of 
their workforce that is over 55.  
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A challenge shared with the Auto manufacturing sector, and possibly others, is the lack of interest in 
working in these sectors. Food Processing Skills Canada conducted perceptions research and asked 
members of different generations about their openness to working in various sectors. The following 
chart displays a sampling of this data:  
 

Openness to working in Various Sectors 
 

 
 

The general public response indicated that approximately one third of respondents would be open to 
working in food and beverage manufacturing, which is in line with other FPSC research on this subject. 
Gen Z responses were only slightly lower at 29%. For context, Boomers were the lowest at 26%, while 
Older Millennials and Gen X were the highest at 34%. While interest in food and beverage 
manufacturing is measurably more than auto manufacturing, it presents a significant challenge for 
replacing retiring workers when Gen Z, who are the incoming cohort to the workforce, have among the 
lowest openness to working in the sector. One opportunity for employers is to highlight the connections 
between information and communications technology and the manufacturing sector, which is why 
studies such as this are valuable to all stakeholders.  
 
A unique aspect of the food and beverage manufacturing sector is the relative inability compared to 
other private sector businesses to pass on costs to other parts of the supply chain or end consumers. 
This limits the industry’s ability to compete with other sectors directly in wages. On average food and 
beverage manufacturers pay over $2.60/hr above their provinces minimum wage for frontline workers 
as this graphic from our first Rapid Results report from 2023 indicates: 
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Another challenge is the location of the processing facilities. Food and beverage manufacturing is often 
located in rural and semi-rural areas which limits their ability to recruit local (within a 50km radius) 
workers, as there usually isn’t the population base to support their workforce demand. As mentioned 
previously, the sector dedicates significant time and resources to recruitment and has been able to 
navigate these challenges and has grown the sector workforce by 6.2% (2022 employment compared to 
2019 employment). 
 
Trends Impact on the Sector 
 
Labour has a major impact on the sector. The vacancies currently carried by the sector equate to a net 
revenue loss of over $3 Billion annually. This is the cost of the vacancies alone and does not account for 
the time and effort spent on recruitment.  
 
Consumer preferences have an enormous impact on the sector, especially when there is a wholesale 
shift in the types of products desired. This can affect the viability of businesses or necessitate changes 
within a production facility, or the creation of a new production facility such as specific gluten-free 
operations.  
 
The lack of coordination in the regulatory environment is a major factor in why this is a challenge for the 
sector. Quite often there are regulatory changes that are brought from one area of government that 
conflict with existing regulations from another area of government. An example of this is the changes in 
regulations around the use of plastics which conflict with food safety regulations. Food and beverage 
manufacturers then need to re-direct time and resources from other areas to both figuring out how to 
implement new regulations and communicate with authorities about the conflicts with other 
regulations.  
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Technology, and the availability of technology, have impacts that are felt unequally across the sub-
sectors and regions. Starting with regionally, rural employers are still dealing with a lack of 
infrastructure, such as reliable high-speed internet, which may impact their ability to implement 
available technology and compete on equal footing. Similarly, many of the sub-sectors do not have 
access to technology that is specifically designed for their sub-sector and operations. Food and beverage 
manufacturing has always been more labour intensive than other aspects of the manufacturing sector, 
and the lack of technology and the ability to create or invest in the creation of that technology limits 
those sub-sector’s ability to expand to meet demand in the same way as the sub-sectors that do have 
access to technology. The other aspect that this impacts is productivity; the way that productivity is 
calculated does not look favourably on labour intensive sectors, as it is calculated on a per worker basis.  
 
The legalization of cannabis, and especially the legalization of edibles and infused beverages, meant that 
cannabis product manufacturers entered the sector with a significant requirement for labour to meet 
product demands, and wanted to hire people with experience in manufacturing food and beverage 
products, causing significant disruption in other sectors. Their entry was even more disruptive as they 
were recruiting almost exclusively domestic Canadians, because many immigrants were worried about 
the impact on their ability to visit their home country and/or send money to relatives if they were 
working in an industry that their home country considered illegal.  
 
Climate change has also had an outsized impact on food and beverage manufacturing due to their 
reliance on agricultural inputs. Impacts can be direct, such as the flooding witnessed in British Columbia 
or wildfires across the country, but it can also be less obvious to the public, such as a massively 
decreased yield due to late frosts etc. Some of these severe climate events have immediate impacts on 
supply chains but can also have lasting impacts on crop yields or quality. Some of the impacts are also 
creating new opportunities such as more varieties of seafood being found in Canadian waters due to 
their search for colder water. The labour impact caused by climate change and severe weather events is 
felt the hardest by seasonal manufacturers as their workforce will find work in a different sector, which 
makes it much more difficult to bring them back for a subsequent season.  
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Skills Assessment 
 
The following skills assessment examines the 3 categories of NOC codes; production, managers, and 
trades, and highlights the top ten critical skills for each group. Identifying the critical skills for each 
category will support the development of focused training and recruitment strategies to assist 
employers in their workforce development. 
 
Current Skill Level - Production 
 
There was a significant agreement between the OaSIS baseline and respondents in terms of the top skills 
needed for production roles, as 9 of the 10 top skills identified by OaSIS were also in the top 10 for the 
respondents. The one skill that was not in the respondents to top 10 was Commitment to Lifelong 
Learning, which was 17th.  
 
Top 10 Skills for Production Category 
 

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Adaptability Physical 
Abilities ▲ 2 Adaptability ▲ 3 Adaptability   0 

2 Psychomotor 
Abilities 

Psychomotor 
Abilities   0 Psychomotor 

Abilities   0 Teamwork and 
Collaboration ▲ 2 

3 Physical 
Abilities 

Attention to 
Detail ▲ 1 Attention to 

Detail   0 Attention to 
Detail   0 

4 Attention to 
Detail Adaptability ▼ -3 Teamwork and 

Collaboration ▲ 2 Psychomotor 
Abilities ▼ -2 

5 
Skill Needed 
to Judge 
Quality 

Independence ▲ 2 Physical 
Abilities ▼ -4 Skill Needed to 

Judge Quality ▲ 1 

6 Teamwork and 
Collaboration 

Teamwork and 
Collaboration   0 Skill Needed to 

Judge Quality ▲ 2 Reading Skill ▲ 7 

7 Independence Sensory 
Abilities ▲ 2 Independence ▼ -2 Communication 

Skill ▲ 1 

8 
Skill to Use the 
Tools 
Necessary for 
the Job 

Skill Needed to 
Judge Quality ▼ -3 Communication 

Skill ▲ 2 Skill to Identify 
Problems ▲ 4 

9 Sensory 
Abilities 

Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 Problem 
Solving ▲ 3 Physical 

Abilities ▼ -4 

10 
Commitment 
to Lifelong 
Learning 

Communication 
Skill ▲ 24 

Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 Problem 
Solving ▼ -1 

 
 



  
 

 
15 

Respondents indicated that the 10th most important current skill was Communication Skill, which OaSIS 
listed as 34th. This difference is significant and indicates that respondents identified strong 
communication skills as critical to production workers in the sector.  
 
This difference in skill was not unique. In addition to Communication Skills, which had the highest 
average change when compared to OaSIS skill levels, there were 13 other skills that respondents rated 
at least 0.5 higher than OaSIS. These were: 
Digital Literacy, Reading Skill, Writing Skill, Problem Solving, Interpersonal Skills, Sensory Abilities, New 
Relevant Knowledge, Creativity and Innovation, Skill to Identify Problems, Skill to Plan a Program, Team 
Building Skills, Numeracy, and Technical Skill.  
 
Of these 14 skills, 8 of them were within 5 places in the current skills ranking. For these 8 there were a 
mix of skills identified as important (ex. Sensory Abilities, 9 on OaSIS and 7 for respondents) and not 
important (ex. Creativity and Innovation, 39 on OaSIS and 38 for Respondents). There were 3 skills 
identified that all had significant place differences in the rankings; Writing Skill (33 OaSIS and 19 
Respondent), Reading Skill (26 OaSIS and 15 Respondent), and Interpersonal Skills (32 OaSIS and 22 
Respondent), these skills are all connected to Communication Skills, which underscores the importance 
that respondents placed on their current production workforce having this skill set.  
 
The second highest difference that was observed after Communication Skills was Digital Literacy. This 
speaks to the pace of change in the sector. Digital Literacy was identified to grow in importance 
throughout the future and respondent’s high delta in this category indicates that this increase in 
importance and skill level required has already started.  
 
This is in line with what we have learned from employers in other studies. Given communication’s role in 
workplace safety, retention, and good workplace culture, it is not surprising that communication skills 
would be viewed as more valuable in this sectors people intensive workplaces.  
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Current Skill Level - Managers 
 
There was less of an agreement between OaSIS and respondents in terms of the top skills needed for 
manager roles than with the production group, as 7 of the 10 top skills identified by OaSIS were also in 
the top 10 for the respondents. The biggest discrepancy between the two lists is the Respondent’s 
number one skill, Skill to Identify Problems, was 11th on the OaSIS list. The other skills that respondents 
identified as more important than OaSIS for managers were Skill Needed to Judge Quality (Respondents 
has this 10th and OaSIS 19th) and Communication Skills (Respondents had this 8th and OaSIS 20th). This 
highlights again the increased importance of Communication Skills in food and beverage manufacturing.  
 
Top 10 Skills for Managers Category 
 

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Leadership 
Skills 

Skill to Identify 
Problems ▲ 10 Team Building 

Skills ▲ 1 Team Building 
Skills   0 

2 Team Building 
Skills 

Team Building 
Skills   0 Leadership 

Skills ▲ 1 Teamwork and 
Collaboration ▲ 2 

3 
Project 
Management 
Skill 

Leadership Skills ▼ -2 Adaptability ▲ 1 Leadership 
Skills ▼ -1 

4 Adaptability Adaptability   0 Teamwork and 
Collaboration ▲ 3 Skill to Plan a 

Program ▲ 3 

5 Attention to 
Detail 

Project 
Management 
Skill 

▼ -2 
Project 
Management 
Skill 

  0 Adaptability ▼ -2 

6 Independence Independence   0 Skill to Identify 
Problems ▼ -5 

Project 
Management 
Skill 

▼ -1 

7 Initiative Teamwork and 
Collaboration ▲ 2 Skill to Plan a 

Program ▲ 8 Skill to Identify 
Problems ▼ -1 

8 Skill to Plan a 
Program 

Communication 
Skill ▲ 12 

Skill Needed 
to Judge 
Quality 

▲ 2 Problem 
Solving ▲ 1 

9 Teamwork and 
Collaboration 

Attention to 
Detail ▼ -4 Problem 

Solving ▲ 3 
Skill Needed 
to Judge 
Quality 

▼ -1 
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10 Professional 
Composure 

Skill Needed to 
Judge Quality ▲ 9 Initiative ▲ 3 Initiative   0 

Looking at the changes in actual rankings between some of the skills within the managers skill set, there 
were only 6 skills identified as having a skill level more than 0.5 higher than OaSIS, on average. These 
were Digital Literacy (0.7), Communication Skill (0.58), Technical Skill (0.55), Skill to Identify Problems 
(0.54), Creativity and Innovation (0.51) and Writing Skill (0.51).  
 
Of these 6 skills only Creativity and Innovation and Technical Skill (5 & 3 respectively) were within 5 
places of the OaSIS skill ranking. The other 4 skills were all 10 or more places different than the OaSIS 
list.  
 
Management roles in food and beverage manufacturing are quite varied, depending on the size of their 
operation. This is why it isn’t surprising to see that respondents stated higher skill level in areas like Skill 
to Identify Problems, Technical Skill, and Creativity and Innovation. As mentioned previously, 
Communication Skill plays a critical role in workplace safety, recruitment, and retention so it was 
expected to be among respondents top 10 skills.  
As with the production work, there is more technology in food and beverage manufacturing today which 
necessitates a higher skill level in Digital Literacy as the sector is already innovating and adding more 
technology and digital solutions.  
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Current Skill Level - Trades 
 
Looking at the top skills identified for roles in the Trades, 7 of the OaSIS top 10 are shared with the 
Respondents. Of the 3 skills OaSIS has ranked in their top 10 that respondents did not, 2 were just 
outside the top 10 (11 and 14). These were Independence and Leadership Skills. The 3rd was Teamwork 
and Collaboration which ranked 24th for the Respondents. 
 
Top 10 Skills for Trades Category 
  

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Attention to 
Detail 

Attention to 
Detail   0 

Skill to Use the 
Tools 
Necessary for 
the Job 

▲ 1 Digital Literacy ▲ 5 

2 Adaptability 
Skill to Use the 
Tools 
Necessary for 
the Job 

▲ 4 Technical Skill ▲ 1 
Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 

3 Independence Technical Skill ▲ 5 Adaptability ▲ 1 Technical Skill ▼ -1 

4 Leadership 
Skills Adaptability ▼ -2 Attention to 

Detail ▼ -3 Adaptability ▼ -1 

5 Professional 
Composure 

Skill to 
Conduct Work 
Design 

▲ 18 Professional 
Composure ▲ 3 Professional 

Composure   0 

6 
Skill to Use the 
Tools 
Necessary for 
the Job 

Physical 
Abilities ▲ 4 Digital Literacy ▲ 27 Attention to 

Detail ▼ -2 

7 Teamwork and 
Collaboration 

Skill to Plan a 
Program ▲ 12 Problem 

Solving ▲ 12 Reading Skill ▲ 6 

8 Technical Skill Professional 
Composure ▼ -3 Independence ▲ 3 Teamwork and 

Collaboration ▲ 4 

9 Psychomotor 
Abilities 

Psychomotor 
Abilities   0 

Commitment to 
Lifelong 
Learning 

▲ 4 Independence ▼ -1 

10 Physical 
Abilities 

Sensory 
Abilities ▲ 7 

Skill to Identify, 
Formulate, and 
Solve Problems 

▲ 7 Numeracy ▲ 1 

 
 
 
The skills that the Respondents had in their top ten that OaSIS did not were; Skill to Plan a Program (7th – 
OaSIS had 19th), Skill to Conduct a Work Design (5th – OaSIS had 23rd), and Sensory Abilities (10th – OaSIS 
had 17th).  
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Only one of the ranking differences between respondents and OaSIS was surprising. Independence 
ranked 3rd for OaSIS and 11th for the Respondents. This was surprising because the other skills 
differences related to independence; Skill to Plan a Program and Skill to Conduct a Work Design, were 
ranked higher. In many small facilities the people working in roles associated with the trades are often 
working alone, so the need for them to plan programs and conduct work designs isn’t surprising. This is 
also connected to the low rank (24th) Respondents provided for Teamwork and Collaboration, which is 
why Independence being ranked lower than OaSIS by respondents seems out of place.  
 
At the individual skill level, there were 5 skills with a delta equal or greater than 0.5 from the OaSIS base 
level. These were Reading Skill (0.58), Skill Needed to Understand Business Principles (0.58), Skill to 
Conduct Work Design (0.58), Knowledge of Emerging Trends and Technologies (0.54), and Skill to Plan a 
Program (0.50). Each of these skills is connected to the unique nature of food and beverage 
manufacturing. With the variety of products being manufactured employers want the people working in 
trades to have a better understanding of the nature of the business, trends, emerging technologies, and 
planning skills than Trades at large.  
 
These extra skill sets are an asset as they provide a more engaging workplace for recruits and allow for a 
wider range of activities, however it also means that finding and training the right people is important 
and potentially challenging.  
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Future Skill Levels - Production 
 
Looking toward 2030 and 2040, no group is predicted to see a bigger increase in skill level than 
Production. Looking at the Respondents total skill level change from current levels across all groups, 9 of 
10 biggest changes are in Production. Expanding the scope only highlights this more with 25 or the 30 
biggest skill level increases to 2040 recorded in Production. Each and every one of the 41 skills looked at 
in this survey shows an increase in 2030 and 2040.  
 
Top 10 Skills for Production Category 
 

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Adaptability Physical 
Abilities ▲ 2 Adaptability ▲ 3 Adaptability   0 

2 Psychomotor 
Abilities 

Psychomotor 
Abilities   0 Psychomotor 

Abilities   0 Teamwork and 
Collaboration ▲ 2 

3 Physical 
Abilities 

Attention to 
Detail ▲ 1 Attention to 

Detail   0 Attention to 
Detail   0 

4 Attention to 
Detail Adaptability ▼ -3 Teamwork and 

Collaboration ▲ 2 Psychomotor 
Abilities ▼ -2 

5 
Skill Needed 
to Judge 
Quality 

Independence ▲ 2 Physical 
Abilities ▼ -4 Skill Needed to 

Judge Quality ▲ 1 

6 Teamwork and 
Collaboration 

Teamwork and 
Collaboration   0 Skill Needed to 

Judge Quality ▲ 2 Reading Skill ▲ 7 

7 Independence Sensory 
Abilities ▲ 2 Independence ▼ -2 Communication 

Skill ▲ 1 

8 
Skill to Use the 
Tools 
Necessary for 
the Job 

Skill Needed to 
Judge Quality ▼ -3 Communication 

Skill ▲ 2 Skill to Identify 
Problems ▲ 4 

9 Sensory 
Abilities 

Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 Problem 
Solving ▲ 3 Physical 

Abilities ▼ -4 

10 
Commitment 
to Lifelong 
Learning 

Communication 
Skill ▲ 24 

Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 Problem 
Solving ▼ -1 

 
The Production roles that respondents indicated as becoming more skilled in the future are many 
of roles that some observers outside the industry view as vulnerable to automation. This reflects 
a lack of understanding about the sector’s labour requirements. It also indicates that 
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respondents did not view these roles as being replaced by technology in the future, but simply 
requiring a higher level of skill. This is in line with what FPSC is hearing from employers, that they 
think there is a greater chance that workers currently on the floor will work alongside robots in 
the future rather than simply be replaced by them.  
 
 
Future Skill Levels - Managers 
 
As with Production workers, all of the Manager skills are predicted to increase between now and 
2040. However, one aspect that sets the managers apart is that the bulk of the predicted skill 
level changes are happening between now and 2030. There are still increases between 2030 and 
2040, but they are not as steep as some of the changes heading into 2030. Two that stand out 
are Digital Literacy and Social Responsibility. Digital Literacy, as there is expected to be more 
technology in the facility and managers need to be able to understand the concepts, if not 
necessarily the technology itself. Social Responsibility is interesting as respondents see that skill 
set needing to improve for managers in the next 6 years. This is in line with FPSC’s research in 
the area, as demonstrated in the chart below. 
 

Importance of Solving Social and/or Environmental Challenges (% Important) 
 

 
 

In FPSC’s generational survey we looked at how important working towards solving social and 
environmental challenges was to respondents! career aspirations. The younger generations answered 
quite strongly, which shows the role that an improved manager skill set in Social Responsibility will play 
in recruiting the next generation into the workforce. In a separate survey conducted in January 2024, 
75% of food and beverage manufacturing employers who responded to the survey said they thought 
environmental sustainability would become more of a priority for their company in the next 5 years. This 
again highlights the need for improved Social Responsibility Skills from Managers, so the responses to 
this survey met expectations.  
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Top 10 Skills for Managers Category 
 

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Leadership 
Skills 

Skill to Identify 
Problems ▲ 10 Team Building 

Skills ▲ 1 Team Building 
Skills   0 

2 Team Building 
Skills 

Team Building 
Skills   0 Leadership 

Skills ▲ 1 
Teamwork 
and 
Collaboration 

▲ 2 

3 
Project 
Management 
Skill 

Leadership Skills ▼ -2 Adaptability ▲ 1 Leadership 
Skills ▼ -1 

4 Adaptability Adaptability   0 
Teamwork 
and 
Collaboration 

▲ 3 Skill to Plan a 
Program ▲ 3 

5 Attention to 
Detail 

Project 
Management 
Skill 

▼ -2 
Project 
Management 
Skill 

  0 Adaptability ▼ -2 

6 Independence Independence   0 Skill to Identify 
Problems ▼ -5 

Project 
Management 
Skill 

▼ -1 

7 Initiative Teamwork and 
Collaboration ▲ 2 Skill to Plan a 

Program ▲ 8 Skill to Identify 
Problems ▼ -1 

8 Skill to Plan a 
Program 

Communication 
Skill ▲ 12 

Skill Needed 
to Judge 
Quality 

▲ 2 Problem 
Solving ▲ 1 

9 Teamwork and 
Collaboration 

Attention to 
Detail ▼ -4 Problem 

Solving ▲ 3 
Skill Needed 
to Judge 
Quality 

▼ -1 

10 Professional 
Composure 

Skill Needed to 
Judge Quality ▲ 9 Initiative ▲ 3 Initiative   0 

 
 
Looking and which Skills were most important to Managers in 2030 and 2040, the importance of 
Teamwork and Collaboration grew steadily as did the Skill to Plan a Program, while the Skill to Identify 
problems decreased in importance in relation to the other Managerial Skills. This is somewhat 
surprising, especially given that the Skill of Problem Solving grew in importance and made the top 10 for 
both 2030 and 2040. It is clear that Respondents expect their managers to build and work with teams in 
the future more than they do now, and to be more involved in planning or at least have a higher level of 
skill when Planning a Program.  
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Future Skill Levels - Trades 
 
The biggest story in Trades skills for the future is Digital Literacy. Respondents indicated that the skill 
would become much more important, and the skill level required to carry out trade roles would increase 
significantly. The other skill that becomes more important is reading skill. The growth in Reading Skill 
isn’t as drastic as with Digital Literacy, but it does climb in the top 10 skills needed for 2040. The 
connection between Reading Skill and Digital Literacy is easy to make, the assumption being that there 
will be more technology that roles in the Trades will have to deal with and given the nature of food and 
beverage manufacturing, it may be proprietary technology, so there will need to be a high level of 
reading and Digital Literacy to ensure the smooth integration of these technologies.  
 
Top 10 Skills for Trades Category 
 

Rank OaSIS Current Change 2030 Change 2040 Change 

1 Attention to 
Detail 

Attention to 
Detail   0 

Skill to Use the 
Tools 
Necessary for 
the Job 

▲ 1 Digital Literacy ▲ 5 

2 Adaptability 
Skill to Use the 
Tools 
Necessary for 
the Job 

▲ 4 Technical Skill ▲ 1 
Skill to Use the 
Tools 
Necessary for 
the Job 

▼ -1 

3 Independence Technical Skill ▲ 5 Adaptability ▲ 1 Technical Skill ▼ -1 

4 Leadership 
Skills Adaptability ▼ -2 Attention to 

Detail ▼ -3 Adaptability ▼ -1 

5 Professional 
Composure 

Skill to 
Conduct Work 
Design 

▲ 18 Professional 
Composure ▲ 3 Professional 

Composure   0 

6 
Skill to Use the 
Tools 
Necessary for 
the Job 

Physical 
Abilities ▲ 4 Digital Literacy ▲ 27 Attention to 

Detail ▼ -2 

7 Teamwork and 
Collaboration 

Skill to Plan a 
Program ▲ 12 Problem 

Solving ▲ 12 Reading Skill ▲ 6 

8 Technical Skill Professional 
Composure ▼ -3 Independence ▲ 3 Teamwork and 

Collaboration ▲ 4 

9 Psychomotor 
Abilities 

Psychomotor 
Abilities   0 

Commitment to 
Lifelong 
Learning 

▲ 4 Independence ▼ -1 

10 Physical 
Abilities 

Sensory 
Abilities ▲ 7 

Skill to Identify, 
Formulate, and 
Solve Problems 

▲ 7 Numeracy ▲ 1 
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For 2030 Digital Literacy increased 27 places in the Skills ranking for Trades roles. For many of the skills 
in Trades that increased their skill level in the future, the bulk of the increase occurs between now and 
2030. This tells us that this is a critical time for Trades skills as they are under pressure to increase their 
skill level across many skill sets at the same time.  
 
Some Skill levels also decreased going into the future, one of these is Physical Abilities which saw a slight 
decline to 2030 and then stayed constant into 2040. This shows that Respondents believe that some of 
the physical tasks undertaken by Trades will be replaced by technology in the future, thus lowering the 
required level of Physical Skills.  
 
 
Future Skill Levels - Digital Literacy 
 
Consistently, in each of the four groups, an increase in the current skill level of Digital Literacy was 
observed. Looking ahead to 2030 and 2040, Digital Literacy continues to increase in importance across 
all the groupings, as visualized in the chart below.  
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Digital Literacy becomes the top skill for Trades in 2040, while steadily increasing for Production and 
Managers Trades saw the largest increase from current levels to 2030 and from 2030 to 2040. 
Production was 2nd in each segment. The large increases for Trades and Production are likely in response 
to perceived technological advancements that are on the horizon for 2030 and 2040. The skill level 
increase required for roles in Trades and Production are the two largest skill increases from current 
levels predicted by the Respondents.  
 
This is not surprising as technology will continue to play a larger role in manufacturing than it does 
today, and digital skills will become increasingly necessary throughout every role in a facility.  
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Discussion and Summary 
 
Across the 3 groups studied, the biggest gap between Respondents current level of skills required and 
OaSIS was in Production. Only 7 of the 41 skills in Production fell within 0.1 of the OaSIS level for that 
skill. Skills such as Communication Skill, Writing Skill, Reading Skill, and Digital Literacy were all more 
than 0.7 higher than the OaSIS base level. This indicates that employers already expect a higher level of 
these skills in their current production workforce and that the sector is moving into the workforce of the 
future faster than OaSIS competency levels. Especially since Respondents had all of these skills 
continuing to improve their required skill level into the future.  
 
Manager roles were the most similar to the OaSIS level overall, with Digital Literacy proficiency a 
notable exception. Though Trades was the only group that matched current Skills levels on OaSIS doing 
so 7 times. This may be due to the fact that some of the roles in Trades are regulated by governing 
bodies so there is a better understanding of some of the skills required both by employers and OaSIS.  
 
Another interesting area was the question looking at the Skill to Identify, Formulate, and Solve 
Problems. There was a lot of variation in the responses between groups. All 3 groups had a higher 
current level than OaSIS. Also, OaSIS levels had the skill for the groups ranked: 

1. Manager 
2. Trades 
3. Production 

 
Production had the largest increase in required skill level in both 2030 and 2040. The 2040 skill level 
indicated by Respondents (2.4) is nearly equal to the OaSIS level for Trades.  
 
Among the individual responses in the Production roles there were some large differences in the 
required skill level for this skill. Looking into the numbers more closely, the main difference between 
respondents was the size of their establishments. The smaller employers need their employees in this 
role to have this skill as they are smaller and need their employees to take on more responsibilities, 
whereas the larger employers (more than 100 people in a facility) do not need this skill set in this role as 
they will have supervisors whom they expect to provide this skill set.  
 
The difference between expectations of skill sets between small and large employers was expected as it 
has been apparent in other research. In 2020, FPSC conducted a large industry survey and asked how 
employers would describe the Educational Programming designed to produce graduates for their sector; 
only 39% indicated that these were excellent or adequate. The common thread connecting employers 
that responded this way was the size of their operations, suggesting that larger operations had the 
onboarding capability to incorporate and train recent graduates. This survey found 59% of respondents 
had an HR department or dedicated HR staff. Respondents with HR staff were more likely to be more 
integrated with technology which speaks to the capacity of employers that have the ability to employ 
dedicated HR staff. While smaller employers require staff to have a more diverse skillset as there are still 
all of the same tasks that need to be completed to ensure products are manufactured.  
 
In terms of competitiveness and productivity, having access to a highly skilled workforce will be key for 
all food and beverage manufacturers. Given there is a high number of rural manufacturers, being able to 
train new hires to have the required skill set for each operation will be the determinate in the 
competitiveness of each business. Respondents indicated the growing need for digital literacy and 
staying up to date with technical changes, now and in the future, across all roles. FPSC predicts that if all 
food and beverage manufacturers were fully integrated in Industry 4.0 there would be a 20% reduction 
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in the amount of workforce needed to operate. This underscores the need for these skills in all roles 
within the food and beverage manufacturing sector as there will still be a need for a large workforce, 
regardless of the level of tech integration in any facility.  
 
FPSC has been in communication with employers and employees within the sector for years to develop a 
learning and recognition framework to help all industry stakeholders understand the skills, 
competencies, and career progression opportunities within the sector. The information from this survey 
aligns with what we have learned about how skilled the workforce already is and will need to be in the 
future. The responses to this survey in particular will help to guide training opportunities and programs 
to upskill Canada’s food and beverage manufacturing workforce.  
 
Recent surveys from FPSC’s Rapid Results Employer Opinion Panel indicate that employers are struggling 
to find staff that already have the required skill levels.  
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For both production (Production and Trades) and non-production roles (Manager) employers listed lack 
of applicants with the proper experience or proper training as among their top challenges. As the need 
to recruit a more skilled workforce increases going forward this will continue to be a major issue for the 
sector. It is a larger issue for rural employers who do not have the same population base to recruit from. 
Another aspect of this challenge is the ability to retain the staff that have the skills required, as the food 
and beverage manufacturing sector cannot compete on wages with some other sectors in the economy 
and will be vulnerable to having their staff recruited away, which is an issue that has affected all roles in 
the sector.  
 
Employers continue to work with academic institutions, training institutions, and non-profits like FPSC, 
to provide the requisite skills training to ensure that there is a highly skilled workforce in the Canadian 
food and beverage manufacturing sector. Stakeholders are also dedicated to working with people 
currently outside the workforce to train and recruit these people to the sector. Given the impact of the 
long-standing labour shortage, the sector is exploring every option to find people that can work in the 
sector and provide them with the skills training they need to contribute effectively.  
 
One challenge that is highlighted in the responses from this survey is rural infrastructure. Without access 
to reliable high-speed internet, it will be a challenge for some employers to integrate available 
technology into their operations. We know from the responses that all respondents view the workplaces 
of 2030 and 2040 as being more tech integrated than they are today. Infrastructure such as high-speed 
internet is outside an employers’ area of influence but is holding them back from being able to 
implement the technology required to move forward alongside their competitors. Similar challenges will 
exist in recruiting as there are employers that have a closer proximity to training institutions which will 
give them better exposure in recruiting recent graduates that have the latest technical training.  
 
The sector can address these challenges by communicating results from surveys such as this with other 
stakeholders, especially training providers, to ensure that the skills that are needed today and tomorrow 
are being taught. In addition to this, the sector needs to speak about the opportunities within the sector 
to have a meaningful career. Perception research conducted by FPSC showed that a vast number of the 
public (40%) don’t know anything about the sector. This is a space that needs to be filled, as it is much 
harder to recruit for roles when people are unaware of the sector.  
 
A sector wide approach to addressing challenges and highlighting opportunities is the best strategy to 
changing perceptions of the industry. However, given the wide variety of sub-sectors and roles within 
the sector, it is difficult to coordinate such an activity. There are groups working for specific sub-sectors 
or specific regions as well as larger groups representing the entire value-chain as well, but each of these 
groups has slightly different goals. Research like this can help to highlight the similarities and differences 
that can help all stakeholders move forward with common interests to achieve better outcomes for the 
Canadian workforce. After all, at the end of the day we all need to eat.  
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Appendices 
 
Appendix A: Occupation Breakdown 
 
All NOC codes indicated as important by respondents: 
 

Occupation Code  Occupation 
18 Senior Managers - public and private sector 

10011 Human resources managers 

10012 Purchasing managers 

12013 Supervisors, supply chain, tracking and scheduling coordination occupations 

12200 Accounting technicians and bookkeepers 

13100 Administrative officers 

13110 Administrative assistants 

13201 Production and transportation logistics coordinators 

14400 Shippers and receivers 

21321 Industrial and manufacturing engineers 

22110.02 Biological technicians 

22302.02 Industrial engineering and manufacturing technicians 

63200 Cooks 

63202 Bakers 

64101 Sales and account representatives - wholesale trade (non-technical) 

64409 Other customer and information services representatives 

70012 Facility operation and maintenance managers 

72201 Industrial electricians 

72400 Construction millwrights and industrial mechanics 

72402 Heating, refrigeration and air conditioning mechanics 

72422 Electrical mechanics 

73201 General building maintenance workers and building superintendents 

73300 Transport truck drivers 

75101 Material handlers 

90010 Manufacturing managers 

92012 Supervisors, food and beverage processing 

94140.01 Process control operators, food and beverage processing 

94140.02 Machine operators, food and beverage processing 

94141.02 Industrial meat cutters 

94141.03 Poultry preparers 

94142.01 Fish and seafood plant machine operators 

94142.02 Fish and seafood plant cutters and cleaners 

94143 Testers and graders, food and beverage processing 

94219.02 Product inspectors 

95106 Labourers in food and beverage processing 

95107 Labourers in fish and seafood processing 

95109 Other labourers in processing, manufacturing and utilities 
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Appendix B: Production  
 

All 41 Skills for Production Category 
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Production Category - Sum of Proficiency Standard Deviation vs Sum of Proficiency Delta 
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Appendix C: Managers  
 

All 41 Skills for Managers Category 
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Managers Category - Sum of Proficiency Standard Deviation vs Sum of Proficiency Delta 
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Appendix D: Trades  
 

All 41 Skills for Trades Category 
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Trades Category - Sum of Proficiency Standard Deviation vs Sum of Proficiency Delta 
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Disclaimer 
The study is based on publicly and non-publicly available information, which has not been independently 

verified by SIMSA or any other contributing party. Any assessments, assumptions and projections in this 

study solely represent the views of the authors. Neither SIMSA, nor it’s employees, provide any 

guarantee or warranty (express or implied) or assumes any responsibility or liability for any errors or 

omissions.  
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About the Saskatchewan Industrial and Mining Suppliers Association 
Who we are: 

SIMSA (the Saskatchewan Industrial and Mining Suppliers Association) is a nonprofit organization 

representing more than 340 Saskatchewan-based supplier-members who provide goods and services to 

the industrial, mining, and energy sectors. 

Our memberships’ Saskatchewan sales currently total over $14-billion, with over 

34,000 employees. 

SIMSA is currently the only organization that represents suppliers that have a physical 

presence in Saskatchewan, with most also having their global headquarters in the 

province. 

What we do: 

SIMSA supports, promotes, and represents the interests of Saskatchewan-based 

suppliers who serve large-scale industrial, mining, and energy businesses both in and 

out of province. 

We actively market our members to procurement professionals through in-person 

events and via the Saskatchewan Supplier Database, working to increase sales, 

educate stakeholders, and advocate for the members and industries we serve. 

We strive to engage members, their customers, government agencies, and other 

stakeholders to build sustainable, productive, and transparent relationships. 

Where our members work: 

Our supplier-members provide world-class solutions used by resource and industrial 

companies in Saskatchewan and around the world. Our specialists can be found 

providing goods and services for the potash, oil, gas, uranium, nuclear, coal, gold, 

agriculture, base metals, steel production and other industries. 

What we believe: 

At SIMSA, 

• We believe in collaboration in all our actions 

• We believe in seeking wisdom in our decisions by considering the needs and 

capabilities of our members and the customers they serve 

• We believe that Saskatchewan companies are world class 

• We believe that a diverse and inclusive workforce benefits everyone 

SIMSA.CA 

  

https://simsa.ca/join/
https://simsa.ca/join/
https://business.simsa.ca/eventcalendar
https://business.simsa.ca/eventcalendar
https://saskatchewansupplierdatabase.com/
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Overview 

The report aims to tackle the critical issue of labor shortages in the manufacturing sector, a problem 
posing a substantial threat to manufacturing GDP globally and specifically in Canada.  

It is projected that by 2030, demand for skilled 

workers will outstrip supply, resulting in a global 

talent shortage of more than 85.2 million peoplei, 

potentially leading to a revenue loss of $8.452 

trillion USD. Canada is already feeling the sting, 

with a reported loss of $13 billion CAD attributed 

to labor shortagesii, manifesting in lost or rejected 

orders and postponed or canceled projects in 2022 

alone. 

Several factors are contributing to this labor 

shortfall. A significant portion of the workforce is 

aging, with a sizeable portion of Canada's 

manufacturing workforce is expected to retire by 

2030. Concurrently, there is a lack of younger 

individuals entering the manufacturing sector to 

replace and supplement this aging workforce. 

Furthermore, structural shifts in key sectors, like 

automotive and oil and gas, risk disconnecting a 

pool of highly skilled Canadian workers from future 

manufacturing roles. 

Despite these challenges, the labor shortages 

present an opportunity for Canada to increase 

exports, attract foreign direct investment, and 

grow its manufacturing GDP. Achieving this 

requires a highly trained, agile, and flexible 

workforce capable of producing world-class goods 

competitively and in sync with market demands. 

Recognizing the Canadian manufacturing 

workforce as a crucial national asset is vital, 

necessitating a concerted effort to develop and 

enhance worker skills. Encouraging more young 

Canadians to join the manufacturing sector is also 

crucial, possibly aided by a better understanding of 

the roles in advanced manufacturing. 

The overall objective of the exercise is to develop a cross-sector pan-Canadian database of the skills and 

competencies of the current manufacturing workforce and to identify the critical new skills and 

competencies that will be required in five and ten years.   
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Executive Summary 
With over $58 billion worth of projects in the pipeline in Saskatchewan, primarily in the mining and energy 

sectors, and an already existing labour shortage, there will be a significant shortfall of workers to fulfill 

these projects should things not change significantly. This report is designed to analyze the necessary skills 

required to complete this work through to 2040. 

The Context 

Saskatchewan is a critical component of Canada's economic framework, distinguished by its leadership in 

agriculture, mining, energy, and manufacturing sectors. Its status as a top potash and uranium producer 

underscores its significance in the global supply chain, enhancing both local and international market 

contributions. This economic diversity, backed by robust agricultural practices and forward-thinking 

manufacturing, establishes Saskatchewan as a significant entity globally. 

Particularly, the mining sector stands out as a significant pillar of Saskatchewan's GDP and labor market, 

bolstering worldwide agricultural and energy frameworks. This sector's economic impact is profound, 

driving tax revenue and stimulating local enterprises through extensive supplier interactions. The distinct 

nature of the mining supply chain, characterized by demands for high-value, specialized products, drives 

expansion within the local manufacturing sector, particularly favoring custom solution demands. 

However, Saskatchewan is confronting notable challenges, especially in its labor market. The province is 

bracing for the impact of significant capital projects and the evolving demands of a greener economy, 

necessitating a strategic approach to workforce management and development. The looming shortfall in 

skilled labor, particularly in the mining sector, accentuates the urgency for targeted interventions. 

Additionally, the transition towards a decarbonized energy grid – especially the multi-billion-dollar nuclear 

industry - signals a transformative period for Saskatchewan's industries, demanding adaptability and skill 

development within the workforce. The aging demographic, combined with low unemployment rates and 

evolving job market demands, poses additional hurdles, particularly in attracting and retaining the 

necessary skilled labor. 

Conclusions and Recommendations 
The skill trend analysis underscores a dynamic shift in occupational competencies, highlighting the move 

from solely technical skills to more a more broadly skilled and adaptable workforce across various sectors. 

This evolution reflects broader industry trends towards complex, technology-driven environments, 

necessitating an increased emphasis on technical skills, digital proficiency, and soft skills like 

communication and teamwork as projects become increasingly multidisciplinary. There are 8 forecasted 

trends and conclusions outlined in this report on page 37; they are: 

1. Shifting Priorities Across Occupations 

2. Increased Emphasis on Technical Skills and Digital Proficiency 

3. The Rise of Soft Skills 

4. Specialization and Problem-Solving in Niche Areas 

5. Stability vs. Evolution in Skill Demands 

6. Rise of Adaptability as a required Skill 

7. Communication Skills as a Core Competency 

8. Integration of Digital Tools and Analytics 
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In response, the following recommendations noted below are proposed on page 38 of the report: 

• Utilise Opportunities in Sectoral Shifts 

• Adopt a Skills-based Approach 

• Promote Diversity and Inclusion for Growth 

• Embrace Innovative Solutions to Skill Development 
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The Saskatchewan Mining Industry and Supply Chain at a glance. 
Provincial Overview 

Saskatchewan's economy is a dynamic and 

diverse ecosystem, anchored by its strong 

agricultural, mining, energy, and 

manufacturing sectors.  

One of Canada’s largest mining provinces by 

mineral sales, the province leverages its rich 

natural resources to fuel its economy.  

Agriculture remains a cornerstone, with 

Saskatchewan being a global breadbasket, 

thanks to its vast expanses of arable land 

and innovative farming techniques.  

The diverse manufacturing sector, adds 

significant value to the province's natural 

resources, creating a wide range of products 

for both domestic and international 

markets.  

Productivity 

Saskatchewan’s productivity is dominated 

by the mining, energy, forestry, and 

manufacturing sectors. The productivity in 

these areas indicates a significant step 

change over the national average, 

indicating a high value market. The mining 

supply chain is dominated by high mix, low 

volume work. 

Mining 

The province of Saskatchewan is the 

premier producer of potash globally, a 

mineral indispensable for the creation of 

fertilizers. These fertilizers are essential in 

augmenting crop yields, thereby playing a 

critical role in bolstering agricultural 

productivity worldwide. In addition, 

Saskatchewan has is the second-largest 

producer of uranium on the international stage. This distinction underscores the province's abundant 

mineral endowments and the robustness of its mining infrastructure, highlighting its pivotal role in the 

nuclear energy sector. 

Figure 1https://dashboard.saskatchewan.ca/business-economy - Saskatchewan 
Employment by Sector and GDP 
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Figure 2: Statistics Canada. Table 36-10-0480-01  Labour productivity and related measures 
by business sector industry and by non-commercial activity consistent with the industry 

accounts 
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Beyond its leadership in potash and uranium production, the province is home to 23 of the 31 critical 

minerals identified by the Government of Canada as essential for the nation's economic successiii. This 

fact not only emphasizes Saskatchewan's strategic importance to Canada's economic security but also its 

contribution to the global supply chain of critical minerals. 

The economic impact of the mining sector in Saskatchewan is significant, contributing approximately 12% 

to the provincial Gross Domestic Product (GDP). The industry plays a critical role in the employment 

landscape, providing over 27,000 individuals with jobs in both direct and indirect roles in the year 2022iv. 

This employment contribution underscores the sector's significance in fostering employment 

opportunities and promoting community development within the province. 

The fiscal year of 2023 marked a period of notable achievements for the Saskatchewan mining sector. The 

industry reported total mineral sales amounting to $12.9 billion, an indicator of its strong performance 

and substantial contribution to both the provincial and national economies by contributing nearly 5.6 

billion in provincial, federal, and municipal taxes in 2022. Additionally, the sector's engagement with local 

suppliers, evidenced by an expenditure of $3.8 billionv, reflects a commitment to fostering partnerships 

with local businesses, thereby supporting the provincial economy's broader ecosystem. 

Mining Supply Chain 

The high-value market of mining, particularly in potash and uranium, has a profound trickle-down effect 

on the local economy. In recent years, this impact has been notably quantified, with the sector spending 

approximately $3.8 billion with local suppliers. This substantial investment underscores the symbiotic 

relationship between the mining industry and the local economy, fostering growth and development 

within the community and beyond. 

The nature of spending within the mining sector benefits the manufacturing industry, particularly those 

involved in contract fabrication and manufacturing work. This segment of the manufacturing sector has 

flourished, primarily due to the specific needs of the mining industry, which tends to require specialized, 

custom-made products rather than mass-produced items. This demand aligns with the industry's 
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predominance for high-mix/low-volume work, contrasting significantly with industries that produce high 

volumes of identical products, such as the automotive industry. 

Furthermore, the cyclical nature of commodity markets plays a crucial role in shaping the dynamics of the 

local economy and its industries. In such an environment, the ability to adapt and maintain operational 

efficiency becomes paramount. The principle that 'the lean survive' becomes particularly relevant, as 

companies must navigate the fluctuations in demand and pricing inherent to commodity markets. This 

necessitates a flexible approach to business operations, emphasizing cost-efficiency, and adaptability. 
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Future Sector Developments and Labour Headwinds 
The Saskatchewan labour market is very competitive, and manufacturing market has a time competing 

with other booming, high productivity markets such as mining, energy and tech. 

Future Sector Developments 

SIMSA is currently tracking over $58B in major capital projects expected in the pipeline in Saskatchewan 

by 2040. One of the largest includes the BHP Jansen mine slated at $13.9 billionvi and the expansion and 

decarbonization of the local electrical grid, which according to the provincial government is slated at 28 

billionvii. 

In addition to the above, there will likely be further developments that will cause the already strained 

businesses in Saskatchewan further issues in attracting and retaining skilled labour. 

Labour Headwinds 

According to Saskatchewan mining and metal labour market report by Deloitteviii, without intervention, 

nearly the mining industry is short 5000, or around 18% of the current direct and indirect mining 

workforce, by 2030: 

NOCS Codes Description 

Shortage (-) 
or  
Surplus (+)  

83100 Underground production and development miners  -251 

83101 Oil and gas well drillers, services, testers and related workers +293 

73400 Heavy equipment operators (except crane) -151 

72400 Construction millwrights and industrial mechanics -929 

72401 Heavy-duty equipment mechanics -255 

72201 Industrial electricians -785 

85111 Oil and gas drilling, servicing and related labourers -201 

72106 Welders and related machine operators -2090 

84100 Underground mine service and support workers -187 

21330 Mining Engineers -183 
Table 1: Deloitte, 17, Saskatchewan mining and metal labour market report 

Contributing Factors 

Aging Workforce Managing the transition as older employees retire, and recruiting younger, skilled 

workers to fill the gap. Around 22% of the Saskatchewan workforce is over 55ix. 
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Low Unemployment: 

 

Attracting Talent: Offering competitive wages, benefits, and conditions to attract and retain skilled 

workers in a challenging industry, that do not want to live in smaller, sometimes remote places. 

Shifting Workforce Demand: the next generation of works values different things than their predecessors. 

Namely the desire to find deep meaning in their work, as well as a focus on their own lifestyle and family 

needs. 

Technological Advancements: Adapting the workforce to new technologies through upskilling and 

managing technological transitions. As the industry adopts autonomous (not automated) machines and 

processes, digital skills become more important. 

Shifting Skills-demand: Addressing the mismatch between industry needs and available skills through 

targeted training and education. In-demand skills are changing as digitization propagates through the 

supply chain. 

Economic Fluctuations: Navigating the cyclical nature of the mining industry, which affects job stability 

and workforce planning. 
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Methodology 
The study’s purpose is to understand the fundamental skills, aptitudes and competencies (herein referred 

to as skills and competencies) of the existing manufacturing workforce as well as the specific new skills 

that will be required to support new and emerging sectors and the general application of advance 

manufacturing technologies and practices.  

The approach is to identify at a sectoral level the composition of the current manufacturing industry to a 

level of North American Industry Classification Codes (NAICS), to identify the principal occupations of 

workers within those NAICS codes on the basis of National Occupation Codes (NOC’s) (representing 80% 

of the total production workforce.) and then to map these NOC codes to the underlying skills and 

competencies of the workforce by matching them to skills and competencies in the OaSIS and ONET 

databases.  

The following Table shows the skills and what data is collected for each occupation from SIMSA members: 

Table 2: Survey collection tool simplification 

Sector Ex) Machinery manufacturing 

Occupation Ex) Welder 

 Proficiencies (out of 5) 

Skill Base OaSIS 2024 2030 2040 

Adaptability (precollected)    

Attention to Detail     

Cognitive Abilities     

Commitment to Lifelong Learning     

Communication Skill     

Creativity and Innovation     

Critical Thinking Skills     

Decision Making Skill     

Digital Literacy     

Entrepeneurial Skill     

Independence     

Initiative     

Interpersonal Skills     

Knowledge of Emerging Trends and Technologies     

Leadership Skills     

New Relevant Knowledge     

Numeracy     

Physical Abilities     

Problem Solving     

Professional Composure     

Project Management Skill     

Psychomotor Abilities     

Reading Skill     

Sensory Abilities     

Skill Needed to Evaluate Alternatives     

Skill Needed to Judge Quality     
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Skill Needed to Support Supplier Development     

Skill Needed to Understand Business Principles     

Skill to Conduct Work Design     

Skill to Design Experiments     

Skill to Design a System     

Skill to Formulate Alternative Solutions     

Skill to Identify Problems     

Skill to Identify, Formulate, and Solve Problems     

Skill to Plan a Program     

Skill to Use the Tools Necessary for the Job     

Social Responsibility     

Team Building Skills     

Teamwork and Collaboration     

Technical Skill     

Writing Skill     
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Sectors/Subsectors Represented in Study – Trend Analysis 
To provide a list of the different sectors, sub-sectors, and their respective codes, this will help understand 

the variety and scope of sectors and sub-sectors covered in the survey.  

Here are the lists of unique sectors and sub-sectors, along with their respective codes, extracted from the 

survey data: 

Sectors Sector Code Responses 

Miscellaneous manufacturing 339 23 

Machinery manufacturing 333 21 

Fabricated metal product manufacturing 332 20 

Non-metallic mineral product manufacturing 327 6 

Primary metal manufacturing 331 5 

Electrical equipment, appliance and component manufacturing 335 3 

Petroleum and coal product manufacturing 324 2 

 

Sub-Sectors 

Sub-
Sector 
Code Responses 

Other miscellaneous manufacturing 3399 23 

Agricultural, construction and mining machinery manufacturing 3331 12 

Other non-metallic mineral product manufacturing 3279 6 

Machine shops, turned product, and screw, nut and bolt manufacturing 3327 6 

Architectural and structural metals manufacturing 3323 6 

Industrial machinery manufacturing 3332 5 

Other fabricated metal product manufacturing 3329 4 

Other general-purpose machinery manufacturing 3339 4 

Boiler, tank and shipping container manufacturing 3324 2 

Other electrical equipment and component manufacturing 3359 2 

Petroleum and coal product manufacturing 3241 2 

Electrical equipment manufacturing 3353 1 

 

Occupational spread across sub-sectors and number of different NOCS represented in Appendix A. 
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Occupations 
Due to the responses dispersion the following occupations were grouped as per below by the report: 

NAICS 

Codes 

Occupation Groupings Number of 
Responses 

  Engineering    

21301 Mechanical engineers 1 

21310 Electrical and electronics engineers 1 

21330 Mining engineers 1 

22211 Industrial designers 1 

  Engineering Technologists   

22101.01 Geological and mineral technologists 1 

22301.01 Mechanical engineering technologists 1 

22302.01 Industrial engineering and manufacturing technologists 1 

22310.01 Electrical and electronics engineering technologists 2 

  Electrical Technicians and Mechanics   

22310.02 Electrical and electronics engineering technicians 2 

22312 Industrial instrument technicians and mechanics 1 

72201 Industrial electricians 1 

72200 Electricians (except industrial and power system) 2 

72422 Electrical mechanics 2 

  Development Miners   

73402.01 Drillers - surface mining, quarrying and construction 1 

83100 Underground production and development miners 1 

  Assemblers, electrical and mechanical   

94202.01 Assemblers, electrical appliance, apparatus and equipment manufacturing 1 

94204.01 Mechanical assemblers 1 

  Contractors and Supervisors   

72020 Contractors and supervisors, mechanic trades 3 

72010 
Contractors and supervisors, machining, metal forming, shaping and erecting 

trades and related occupations 2 

72011 
Contractors and supervisors, electrical trades and telecommunications 

occupations 2 

  Machine Operators and Industrial painters   

94100 Machine operators, mineral and metal processing 2 

94103.01 Concrete products forming and finishing machine operators and workers 2 

94213.01 Industrial painters and coaters 2 

72401 Heavy-duty equipment mechanics 2 

  Helpers and Labourers   

75110 Construction trades helpers and labourers 5 

75119 Other trades helpers and labourers 1 

95101 Labourers in metal fabrication 7 

85110 Mine labourers 1 

72100.01 Machinists 6 

72106.01 Welders 16 
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Skill Trend Analysis 
The skill trend analysis examines all 41 skills outlined in the methodology, highlighting the top ten critical 

skills for each occupational category. The aim is to identify essential skills that should be prioritized for 

future training and infrastructure development to meet evolving workforce demands. 

Additionally, this analysis is designed to align workforce development strategies with market needs, 

ensuring that educational programs and training initiatives are tailored to the evolving demands of the 

industry. By focusing on these key skills, organizations can better prepare their employees for future 

challenges and opportunities, enhancing overall industry competitiveness and productivity. 

Welders 
The following section includes the top 10 skills for welders: 

Table 3: Top 10 skills for welders 

Top 
10 

OaSIS 2024 Change in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Attention to 
Detail 

0 Attention to 
Detail 

0 Attention to 
Detail 

0 

2 Independenc
e 

Independenc
e 

0 Independenc
e 

0 Independenc
e 

0 

3 Adaptability Reading Skill 4 Reading Skill 0 Reading Skill 0 

4 Commitment 
to Lifelong 
Learning 

Psychomotor 
Abilities 

5 Teamwork 
and 
Collaboration 

1 Teamwork 
and 
Collaboration 

0 

5 Physical 
Abilities 

Teamwork 
and 
Collaboration 

3 Technical 
Skill 

6 Technical 
Skill 

0 

6 Professional 
Composure 

Physical 
Abilities 

-1 Psychomotor 
Abilities 

-2 Psychomotor 
Abilities 

0 

7 Reading Skill Commitment 
to Lifelong 
Learning 

-3 Skill to Use 
the Tools 
Necessary 
for the Job 

1 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

8 Teamwork 
and 
Collaboration 

Skill to Use 
the Tools 
Necessary 
for the Job 

2 Adaptability 2 Adaptability 0 

9 Psychomotor 
Abilities 

Professional 
Composure 

-3 Professional 
Composure 

0 Professional 
Composure 

0 

10 Skill to Use 
the Tools 
Necessary for 
the Job 

Adaptability -7 Communicati
on Skill 

2 Communicati
on Skill 

0 

 

The number of datapoints in this dataset above is the most comprehensive in this study, consistent with 

prior 'oasis' data yet exhibiting a significant shift. Previously, adaptability was a key focus; however, the 

current trend leans towards enhancing the ability to understand and interpret complex diagrams and 
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engage in more sophisticated tasks. This change reflects a broader trend in the industry, where the 

emphasis is gradually moving away from simple, adaptable skills to more specialized, technical 

competencies. 

One of the most notable trends highlighted by the data is the increasing importance of psychomotor 

abilities and technical skills. Over time, there has been a clear shift towards tasks that require intricate 

welding techniques, indicating that the industry is moving towards more complex welding tasks. This shift 

is likely due to several factors, including the introduction of new materials and technologies in the welding 

field. These advancements require welders to possess a higher level of technical proficiency to work 

effectively with these new materials and apply the latest techniques. 

Lastly, although digital literacy is not one of the top 10 skills, it should be noted that in the oasis data there 

is a 0 marked for proficiency. Notably, digital literacy had one of the largest changes in the mean value 

and increased consistently over time. However, the skill was marked by largest standard deviations of all 

the 41 skills: 2040 mean value of 2.73 (out of 5) with a standard deviation of 1.80. 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Heavy Duty Mechanics 
The following section includes the top 10 skills for heavy duty equipment mechanics: 

Table 4: Top 10 skills for heavy duty equipment mechanics 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Skill to Use 
the Tools 
Necessary 
for the Job 

Critical 
Thinking 
Skills 

24 Team 
Building 
Skills 

6 Team 
Building 
Skills 

0 

2 Psychomot
or Abilities 

Skill to 
Identify 
Problems 

31 Critical 
Thinking 
Skills 

-1 Critical 
Thinking 
Skills 

0 

3 Physical 
Abilities 

Decision 
Making Skill 

23 Reading Skill 1 Reading 
Skill 

0 

4 Adaptability Reading 
Skill 

27 Problem 
Solving 

5 Problem 
Solving 

0 

5 Attention to 
Detail 

Communicat
ion Skill 

19 Skill to 
Identify 
Problems 

-3 Skill to 
Identify 
Problems 

0 

6 Independen
ce 

Social 
Responsibilit
y 

29 Social 
Responsibilit
y 

0 Social 
Responsi
bility 

0 

7 Professiona
l 
Composure 

Team 
Building 
Skills 

32 Decision 
Making Skill 

-4 Decision 
Making 
Skill 

0 

8 Technical 
Skill 

Knowledge 
of Emerging 
Trends and 
Technologie
s 

32 Skill to 
Design 
Experiments 

3 Skill to 
Design 
Experime
nts 

0 

9 Sensory 
Abilities 

Problem 
Solving 

21 Digital 
Literacy 

14 Digital 
Literacy 

0 

10 Commitmen
t to Lifelong 
Learning 

Skill Needed 
to Judge 
Quality 

6 Skill Needed 
to Judge 
Quality 

0 Skill 
Needed to 
Judge 
Quality 

0 

 

There seems to be little to no direct link between the OaSIS data and the findings from the recent survey. 

Nevertheless, a noteworthy shift is observed from 2024 to 2030 and beyond, highlighting an increasing 

emphasis on teamwork, problem-solving, and digital proficiency. This shift is particularly seen in the 

context of Predictive Maintenance, which emphasizes the use of sensors and data analytics to foresee and 

prevent equipment failures before they happen, significantly reducing operational downtime. 

Furthermore, the need to understand and interpret technical documents and schematics is becoming 

increasingly crucial as machinery grows in complexity. This trend is in line with the advancements in 

machinery and equipment, demanding a more profound knowledge of specific systems such as hydraulics 

and pneumatics. 
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The move towards analytics in maintenance marks a transition to a more efficient and data-oriented 

approach in managing equipment. Additionally, the intricate nature of contemporary machinery requires 

a solid grasp of technical documentation to ensure effective operation and maintenance. This evolution 

in skills and knowledge underscores the changing landscape of industry practices and technological 

integration. 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix. 
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Machinists 
The following section includes the top 10 skills for machinists: 

Table 5: Top 10 skills for machinists 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Attention to 
Detail 

0 Attention to 
Detail 

0 Attention to 
Detail 

0 

2 Independence Independence 0 Skill to Use 
the Tools 
Necessary for 
the Job 

2 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

3 Psychomotor 
Abilities 

Psychomotor 
Abilities 

0 Independence -1 Independen
ce 

0 

4 Skill to Use 
the Tools 
Necessary for 
the Job 

Skill to Use 
the Tools 
Necessary for 
the Job 

0 Psychomotor 
Abilities 

-1 Psychomot
or Abilities 

0 

5 Adaptability Technical 
Skill 

10 Technical 
Skill 

0 Technical 
Skill 

0 

6 Commitment 
to Lifelong 
Learning 

Numeracy 3 Numeracy 0 Numeracy 0 

7 Creativity and 
Innovation 

Reading Skill 4 Reading Skill 0 Reading 
Skill 

0 

8 Leadership 
Skills 

Adaptability -3 Adaptability 0 Adaptability 0 

9 Numeracy Leadership 
Skills 

-1 Leadership 
Skills 

0 Leadership 
Skills 

0 

10 Professional 
Composure 

Creativity and 
Innovation 

-3 Teamwork 
and 
Collaboration 

2 Teamwork 
and 
Collaboratio
n 

0 

 

The primary skill shift noted here is in technical abilities, spotlighting the emphasis on managing complex 

elements within the supply chain, which suggests a greater importance placed on technical proficiency 

rather than a commitment to ongoing education. Skills in detailed machining and precise measurement 

are becoming increasingly vital as manufacturing specifications grow more stringent and products more 

complex. A comprehensive knowledge of a broad spectrum of materials, from metals to composites, 

becomes critical as the materials utilized in manufacturing diversify. 

The movement towards greater precision in parts for the nuclear sector and other fields demands that 

machinists maintain exceptional levels of skill on tools. The rising prevalence of automation and digital 

fabrication methods calls for machinists to keep pace with evolving technologies. Furthermore, the 

incorporation of sophisticated and varied materials in production requires an extensive understanding of 

the characteristics of materials and the methods for machining them. 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Machine Operators and Industrial Painters 
The following section includes the top 10 skills for the machine operators and industrial painters group 

of occupations below: 

• 94100 Machine operators, mineral and metal processing 

• 94103.01 Concrete products forming and finishing machine operators and workers 

• 94213.01 Industrial painters and coaters 

Table 6: Top 10 skills from machine operators and industrial painters group of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Adaptability Independence 2 Independence 0 Independe
nce 

0 

2 Attention to 
Detail 

Adaptability -1 Adaptability 0 Adaptabilit
y 

0 

3 Independence Attention to 
Detail 

-1 Attention to 
Detail 

0 Attention 
to Detail 

0 

4 Professional 
Composure 

Professional 
Composure 

0 Professional 
Composure 

0 Profession
al 
Composur
e 

0 

5 Physical 
Abilities 

Physical 
Abilities 

0 Psychomotor 
Abilities 

1 Psychomo
tor 
Abilities 

0 

6 Psychomotor 
Abilities 

Psychomotor 
Abilities 

0 Physical 
Abilities 

-1 Physical 
Abilities 

0 

7 Skill to Use 
the Tools 
Necessary for 
the Job 

Skill to Use 
the Tools 
Necessary for 
the Job 

0 Skill to Use 
the Tools 
Necessary for 
the Job 

0 Skill to 
Use the 
Tools 
Necessary 
for the Job 

0 

8 Sensory 
Abilities 

Sensory 
Abilities 

0 Teamwork 
and 
Collaboration 

5 Teamwork 
and 
Collaborat
ion 

0 

9 Leadership 
Skills 

Numeracy 9 Sensory 
Abilities 

-1 Sensory 
Abilities 

0 

10 Skill Needed 
to Judge 
Quality 

Leadership 
Skills 

-1 Numeracy -1 Numeracy 0 

 

Two key observations can be drawn from the data provided. Firstly, there is a noticeable shift towards 

valuing numeracy and autonomy, moving away from a previous emphasis on the skills required for quality 

assessment. Secondly, as time evolves, the significance of teamwork and collaboration is becoming more 

pronounced. The potential ramifications of these trends include an enhanced focus on digitalization, 

which could bolster team collaboration and collective work dynamics.  

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Helpers and Labourers 
The following section includes the top 10 skills for the helpers and labourers group of occupations 

below: 

• 75110 Construction trades helpers and labourers 

• 75119 Other trades helpers and labourers 

• 95101 Labourers in metal fabrication 

Table 7: Top 10 skills for the helpers and labourers group of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Physical 
Abilities 

Physical 
Abilities 

0 Physical 
Abilities 

0 Physical 
Abilities 

0 

2 Psychomotor 
Abilities 

Psychomotor 
Abilities 

0 Teamwork and 
Collaboration 

1 Teamwork 
and 
Collaboratio
n 

0 

3 Teamwork 
and 
Collaboration 

Teamwork and 
Collaboration 

0 Psychomotor 
Abilities 

-1 Psychomot
or Abilities 

0 

4 Adaptability Adaptability 0 Reading Skill 4 Reading 
Skill 

0 

5 Sensory 
Abilities 

Sensory 
Abilities 

0 Adaptability -1 Adaptability 0 

6 Skill to Use 
the Tools 
Necessary 
for the Job 

Communication 
Skill 

15 Skill to Use the 
Tools 
Necessary for 
the Job 

5 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

7 Cognitive 
Abilities 

Writing Skill 23 Communication 
Skill 

-1 Communica
tion Skill 

0 

8 Professional 
Composure 

Reading Skill 19 Technical Skill 1 Technical 
Skill 

0 

9 Commitment 
to Lifelong 
Learning 

Technical Skill 5 Problem 
Solving 

4 Problem 
Solving 

0 

10 Skill Needed 
to Judge 
Quality 

Professional 
Composure 

-2 Writing Skill -3 Writing Skill 0 

 

The current data trends reveal an increasing focus on communication skills, such as speaking, writing, and 

reading capabilities. This development indicates a shifting preference towards individuals who can 

manage complex communication tasks over those who merely have the technical skills and equipment 

necessary for the role. This shift underscores the critical role of communication skills, particularly in areas 

like workplace safety, which involves understanding and implementing safe operating procedures, gaining 

a thorough knowledge of safety guidelines, and consistently following safety protocols. 

Furthermore, the evolving job landscape requires workers to be both versatile and adaptable, as they may 

need to handle a diverse array of tasks within projects. The growing intricacy of construction and 

fabrication projects demands the ability to address unique challenges that arise. 
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For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Engineering Technologists 
The following section includes the top 10 skills for the engineering technologist group of occupations 

below: 

• 22101.01 Geological and mineral technologists 

• 22301.01 Mechanical engineering technologists 

• 22302.01 Industrial engineering and manufacturing technologists 

• 22310.01 Electrical and electronics engineering technologists 

Table 8: Top 10 skills for the engineering technologists group of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Attention to 
Detail 

0 Attention to 
Detail 

0 Attention to 
Detail 

0 

2 Adaptability Adaptability 0 Digital 
Literacy 

4 Digital 
Literacy 

0 

3 Numeracy Numeracy 0 Skill to Use 
the Tools 
Necessary 
for the Job 

2 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

4 Skill to Use 
the Tools 
Necessary for 
the Job 

Skill 
Needed to 
Evaluate 
Alternatives 

1 Adaptability -2 Adaptability 0 

5 Skill Needed 
to Evaluate 
Alternatives 

Skill to Use 
the Tools 
Necessary 
for the Job 

-1 Creativity 
and 
Innovation 

6 Creativity 
and 
Innovation 

0 

6 Skill to 
Conduct Work 
Design 

Digital 
Literacy 

17 Numeracy -3 Numeracy 0 

7 Skill to Design 
a System 

Skill to 
Conduct 
Work 
Design 

-1 Skill Needed 
to Evaluate 
Alternatives 

-3 Skill Needed 
to Evaluate 
Alternatives 

0 

8 Technical Skill Skill to 
Design a 
System 

-1 Reading Skill 9 Reading Skill 0 

9 Independence New 
Relevant 
Knowledge 

2 Problem 
Solving 

1 Problem 
Solving 

0 

10 Leadership 
Skills 

Problem 
Solving 

15 Skill to 
Conduct 
Work Design 

-3 Skill to 
Conduct 
Work Design 

0 

 

There are two notable developments in the realm of engineering technologies that warrant attention. 

Firstly, digital literacy and problem-solving skills are becoming increasingly important in manufacturing 

environments, signifying a significant shift towards digitalization and the complexities it introduces to the 

workplace. 



 
 

 26 

Although not shown on this table, other significant changes in comparison to the OaSIS data is a significant 

increase in importance of reading and communication skills. 

Regarding technical skills and specialization: As technology evolves, having specialized knowledge in 

domains such as data analysis, CAD software, or particular engineering instruments is becoming more 

essential.  

Additionally, the escalating complexity of engineering projects necessitates enhanced creativity and 

innovation as well as the ability to read and understand complicated project documentation. 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the 

corresponding appendix.  
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Engineering 
The following section includes the top 10 skills for the engineering grouping of occupations below: 

• 21301 Mechanical engineers  

• 21310 Electrical and electronics engineers 

• 21330 Mining engineers 

• 22211 Industrial designers 

Table 9: Top 10 skills for the engineering grouping of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Attention to 
Detail 

0 Attention to 
Detail 

0 Attention to 
Detail 

0 

2 Skill to 
Conduct Work 
Design 

Skill to 
Conduct 
Work 
Design 

0 Skill to 
Conduct 
Work 
Design 

0 Skill to 
Conduct 
Work 
Design 

0 

3 Numeracy Numeracy 0 Numeracy 0 Numeracy 0 

4 Critical 
Thinking Skills 

Decision 
Making Skill 

1 Problem 
Solving 

2 Problem 
Solving 

0 

5 Decision 
Making Skill 

Critical 
Thinking 
Skills 

-1 Skill to 
Design a 
System 

2 Skill to 
Design a 
System 

0 

6 Reading Skill Problem 
Solving 

4 Critical 
Thinking 
Skills 

-1 Critical 
Thinking 
Skills 

0 

7 Skill to Design 
a System 

Skill to 
Design a 
System 

0 Decision 
Making Skill 

-3 Decision 
Making 
Skill 

0 

8 Creativity and 
Innovation 

Skill 
Needed to 
Evaluate 
Alternatives 

3 Creativity 
and 
Innovation 

1 Creativity 
and 
Innovation 

0 

9 Independence Creativity 
and 
Innovation 

-1 Skill 
Needed to 
Evaluate 
Alternatives 

-1 Skill 
Needed to 
Evaluate 
Alternatives 

0 

10 Problem 
Solving 

Reading 
Skill 

-4 Technical 
Skill 

4 Technical 
Skill 

0 

The table presented does not show any significant departure from the standard OaSIS data concerning 

engineering skills, suggesting that companies might not anticipate substantial changes in the engineering 

field over time. However, there are some significant changes outside of the top 10 skills that deserve 

mention:  

• Skill to Identify Problems at (+8) over 2024 values; 

• Skill to Design Experiments at (+8) over 2024 values; 

• Skill Needed to Support Supplier Development at (+7) over 2024 values; and  

• Skill to Use the Tools Necessary for the Job (+9) over 2024 values. 
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For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Electrical Technicians and Mechanics 
The following section includes the top 10 skills for the electrical technicians and mechanics grouping of 

occupations below: 

• 22310.02 Electrical and electronics engineering technicians 

• 22312 Industrial instrument technicians and mechanics 

• 72201 Industrial electricians 

• 72200 Electricians (except industrial and power system) 

• 72422 Electrical mechanics 

Table 10: Top 10 skills for the electrical technicians and mechanics grouping of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Attention to 
Detail 

0 Digital 
Literacy 

21 Digital 
Literacy 

0 

2 Adaptability Technical 
Skill 

3 Skill to Use 
the Tools 
Necessary for 
the Job 

6 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

3 Skill to Use 
the Tools 
Necessary for 
the Job 

Independence 1 Attention to 
Detail 

-2 Attention to 
Detail 

0 

4 Independence Leadership 
Skills 

2 Adaptability 2 Adaptability 0 

5 Technical 
Skill 

Professional 
Composure 

2 Reading Skill 5 Reading 
Skill 

0 

6 Leadership 
Skills 

Adaptability -4 Technical 
Skill 

-4 Technical 
Skill 

0 

7 Professional 
Composure 

Commitment 
to Lifelong 
Learning 

4 Teamwork 
and 
Collaboration 

2 Teamwork 
and 
Collaboratio
n 

0 

8 Numeracy Skill to Use 
the Tools 
Necessary for 
the Job 

-5 Independence -5 Independen
ce 

0 

9 Teamwork 
and 
Collaboration 

Teamwork 
and 
Collaboration 

0 Skill Needed 
to Evaluate 
Alternatives 

3 Skill 
Needed to 
Evaluate 
Alternatives 

0 

10 Creativity and 
Innovation 

Reading Skill 11 Creativity and 
Innovation 

4 Creativity 
and 
Innovation 

0 

 

The table highlights notable shifts for electrical technicians and mechanics, underlining the growing 

importance of digital skills in the electronics sector. As the industry continues to digitize, digital proficiency 

is becoming increasingly critical, evidenced by the highest significance scale climbing 21 positions from 

2024 to 2030.  
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Beyond digital literacy, there is a heightened focus on acquiring the skills required to utilize essential tools 

on the job. This suggests that companies are recognizing the need for more specialized tools to 

troubleshoot a broader range of products as original equipment manufacturers (OEMs) become more 

product-centric. Consequently, reading and communication skills become more necessary to read 

manuals and communicate with OEMs. 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix. 
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Development Miners 
The following section includes the top 10 skills for the Development miners grouping of occupations 

below: 

• 73402.01 Drillers - surface mining, quarrying and construction 

• 83100 Underground production and development miners 

Table 11: Top 10 skills for the development miners grouping of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Adaptability Adaptability 0 Problem 
Solving 

19 Problem 
Solving 

0 

2 Attention to 
Detail 

Attention to 
Detail 

0 Adaptability -1 Adaptability 0 

3 Independence Independence 0 Attention to 
Detail 

-1 Attention to 
Detail 

0 

4 Professional 
Composure 

Professional 
Composure 

0 Independence -1 Independenc
e 

0 

5 Skill to Use 
the Tools 
Necessary for 
the Job 

Skill to Use the 
Tools 
Necessary for 
the Job 

0 Professional 
Composure 

-1 Professional 
Composure 

0 

6 Psychomotor 
Abilities 

Psychomotor 
Abilities 

0 Communication 
Skill 

4 Communicati
on Skill 

0 

7 Physical 
Abilities 

Physical 
Abilities 

0 Skill to Use the 
Tools 
Necessary for 
the Job 

-2 Skill to Use 
the Tools 
Necessary 
for the Job 

0 

8 Teamwork 
and 
Collaboration 

Skill to Identify 
Problems 

7 Psychomotor 
Abilities 

-2 Psychomotor 
Abilities 

0 

9 Leadership 
Skills 

Teamwork and 
Collaboration 

-1 Physical 
Abilities 

-2 Physical 
Abilities 

0 

10 Sensory 
Abilities 

Communication 
Skill 

15 Decision 
Making Skill 

1 Decision 
Making Skill 

0 

 

The data presented shows minimal deviation from the standard OaSIS benchmarks for development 

miners. Yet, there is a noticeable shift towards valuing skills necessary for problem identification and 

communication over sensory abilities and leadership qualities. 

This shift reflects a broader industry anticipation that underground and mining conditions will become 

more intricate and challenging. Consequently, the most notable change from 2024 to 2030 highlighted in 

the data is the heightened importance placed on problem-solving skills, suggesting a strategic industry 

response to the expected complexities in future mining environments. Supporting this view, digital 

literacy, critical thinking, skills to plan a program, all make significant increases outside of the top 10. 

Lastly, of note the following also made significant increases in importance outside of the top 10: social 

responsibility (+21), writing skills (+17), and reading skills (+17).  
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For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Contractors and Supervisors 
The following section includes the top 10 skills for the Contractors and supervisors grouping of 

occupations below: 

• 72020 Contractors and supervisors, mechanic trades 

• 72010 Contractors and supervisors, machining, metal forming, shaping and erecting trades and 

related occupations 

• 72011 Contractors and supervisors, electrical trades and telecommunications occupations 

Table 12: Top 10 skills for the contractors and supervisors grouping of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Professional 
Composure 

Professional 
Composure 

0 Professional 
Composure 

0 Profession
al 
Composure 

0 

2 Adaptability Adaptability 0 Adaptability 0 Adaptability 0 

3 Attention to 
Detail 

Attention to 
Detail 

0 Attention to 
Detail 

0 Attention to 
Detail 

0 

4 Independence Independence 0 Independence 0 Independe
nce 

0 

5 Leadership 
Skills 

Leadership 
Skills 

0 Leadership 
Skills 

0 Leadership 
Skills 

0 

6 Project 
Management 
Skill 

Project 
Management 
Skill 

0 Project 
Management 
Skill 

0 Project 
Manageme
nt Skill 

0 

7 Teamwork 
and 
Collaboration 

Teamwork 
and 
Collaboration 

0 Skill to Conduct 
Work Design 

1 Skill to 
Conduct 
Work 
Design 

0 

8 Initiative Skill to 
Conduct Work 
Design 

4 Teamwork and 
Collaboration 

-1 Teamwork 
and 
Collaborati
on 

0 

9 Skill to Use 
the Tools 
Necessary for 
the Job 

Initiative -1 Technical Skill 3 Technical 
Skill 

0 

10 Creativity and 
Innovation 

Skill to Use 
the Tools 
Necessary for 
the Job 

-1 Communication 
Skill 

8 Communic
ation Skill 

0 

 

The table above suggests that the roles of contractors and supervisors are expected to remain relatively 

stable over the years. However, there is a notable trend towards the increasing importance of strong 

communication skills as time progresses. 

In terms of leadership and communication, the ability to effectively lead teams, communicate clearly, and 

manage conflicts is becoming increasingly crucial as work environments evolve to be more cooperative. 
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Lastly, other significant increases in importance outside of the top 10 are: reading skills (+8), writing skills 

at (+13), and digital literacy at (+14) 

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix. 
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Assemblers – electrical and mechanical 
The following section includes the top 10 skills for the electrical and mechanical grouping of occupations 

below: 

• 94202.01 Assemblers, electrical appliance, apparatus and equipment manufacturing 

• 94204.01 Mechanical assemblers 

Table 13: Top 10 skills for the electrical and mechanical grouping of occupations 

Top 
10 

OaSIS 2024 Change 
in 
Position 

2030 Change in 
Position 
from 2024 

2040 Change in 
Position 
from 2030 

1 Attention to 
Detail 

Problem 
Solving 

14 Adaptability 3 Adaptabilit
y 

0 

2 Independence Reading Skill 14 Problem 
Solving 

-1 Problem 
Solving 

0 

3 Teamwork 
and 
Collaboration 

Teamwork and 
Collaboration 

0 Reading Skill -1 Reading 
Skill 

0 

4 Psychomotor 
Abilities 

Adaptability 3 Teamwork and 
Collaboration 

-1 Teamwork 
and 
Collaborati
on 

0 

5 Professional 
Composure 

Attention to 
Detail 

-4 Technical Skill 11 Technical 
Skill 

0 

6 Skill to Use 
the Tools 
Necessary for 
the Job 

Communication 
Skill 

26 Attention to 
Detail 

-1 Attention to 
Detail 

0 

7 Adaptability Writing Skill 32 Communication 
Skill 

-1 Communic
ation Skill 

0 

8 Physical 
Abilities 

Psychomotor 
Abilities 

-4 Digital Literacy 9 Digital 
Literacy 

0 

9 Sensory 
Abilities 

Sensory 
Abilities 

0 Psychomotor 
Abilities 

-1 Psychomot
or Abilities 

0 

10 Commitment 
to Lifelong 
Learning 

Creativity and 
Innovation 

25 Skill Needed to 
Judge Quality 

13 Skill 
Needed to 
Judge 
Quality 

0 

 

The significant prevalence of high-mix, low-volume work within the supply chain has led to notable 

deviations from the standard OaSIS data for both electrical and mechanical assemblers. There is a marked 

preference for skills such as adaptability, problem-solving, effective communication, writing, and notably, 

creativity and innovation. These competencies are particularly beneficial for roles that vary daily, unlike 

repetitive assembly line tasks. Interestingly, there was a lesser focus on lifelong learning and 

independence, which could be attributed to the continued emphasis on teamwork and collaboration. 
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Concerning quality control, the rising standards for products, and increasing complexity of parts, 

necessitate a deeper understanding and implementation of stringent quality control protocols by 

assemblers. 

Regarding technical literacy, the ability to comprehend technical documentation and specifications is 

becoming increasingly vital as the complexity of products and processes escalates.  

For a detailed breakdown of the 41 skills and their respective proficiencies, please see the corresponding 

appendix.  
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Conclusions 
The skill trend analysis presents an insightful view into the evolving landscape of workforce competencies 

across various occupational categories. Here are some key conclusions and trends drawn from the 

analysis: 

1. Shifting Priorities Across Occupations: There's a clear shift from basic, adaptable skills to more 

specialized technical competencies across occupations. This reflects a broader industry trend 

towards embracing complex, technology-driven environments, particularly noticeable in fields 

like welding and heavy-duty mechanics. 

2. Increased Emphasis on Technical Skills and Digital Proficiency: Nearly all sectors show a growing 

importance of technical skills, underlining the need for workers to keep pace with technological 

advancements. This is particularly evident in roles such as machinists, where understanding 

specifications and precision in manufacturing are becoming increasingly crucial. 

3. The Rise of Soft Skills: Despite the technological tilt, there's an evident rise in the value of soft 

skills such as communication, problem-solving, and teamwork. These skills are becoming essential 

across the board, from helpers and labourers to engineering technologists, indicating a shift 

towards more collaborative and versatile workplace dynamics. 

4. Specialization and Problem-Solving in Niche Areas: Certain fields are experiencing a more 

pronounced shift towards specialized knowledge and problem-solving abilities, especially where 

predictive maintenance, digital fabrication, and complex project management are concerned. 

5. Stability vs. Evolution in Skill Demands: While some areas like engineering show a stable demand 

for existing skills, others like electrical technicians and mechanics are undergoing significant 

changes, emphasizing the need for ongoing learning and adaptation. 

6. Rise of Adaptability as a required Skill: Assemblers, both electrical and mechanical, highlight a 

departure from routine tasks towards roles requiring adaptability, creativity, and problem-

solving, pointing towards a flexible and innovative approach to work. 

7. Communication as a Core Competency: Across various occupational categories, effective 

communication is increasingly recognized as a critical skill, essential for safety, teamwork, and 

efficiency. This trend underscores the importance of interpersonal skills in a technologically 

advancing world. 

8. Integration of Digital Tools and Analytics: The incorporation of digital tools, analytics, and data-

driven maintenance strategies is reshaping the skillsets required in sectors like heavy-duty 

mechanics and engineering technologies, aligning with the broader digital transformation trends. 
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Recommendations 
The Skill Trend Analysis highlights the shifting requirements of the workforce, emphasizing the growing 

need for advanced, specialized skills, particularly in digital areas, alongside the enduring importance of 

interpersonal abilities. Business, academic, and governmental entities must respond to these changes by 

tailoring their training and development programs to meet the anticipated needs of the market, thus 

boosting industry competitiveness. The looming retirement of a large segment of the workforce, 

especially those from the baby boomer generation, is expected to result in a significant gap in skilled labor, 

adding urgency to this issue. In light of these factors, the following recommendations are proposed: 

Utilise Opportunities in Sectoral Shifts: Changes in the automotive industry, especially the transition 

towards electric vehicle production, are anticipated to streamline manufacturing processes, which is 

expected to reduce part counts and impact traditional manufacturing methodsx. These present 

opportunities to encourage workforce migration to areas with more affordable living costs, such as 

Saskatchewan. The integration of technologies like machine learning and AI offers a chance to alter the 

traditional perceptions of the manufacturing and mining sectors, making them more attractive to a 

broader demographic that previously might not have considered such careers. 

Adopt a skills-based approach: Adopting a skills-based approach to workforce development, as 

recommended in various industry studies such as “Saskatchewan mining and metals labour market 

report”, is essential for meeting the evolving demands of the supply chain. 

Promote Diversity and Inclusion for Growth: The 

sectors' labor needs could be alleviated, at least 

partially, by increasing the involvement of 

underrepresented groups, such as Indigenous 

peoples and women, in manufacturing and mining 

workforce as shown in Figure 3.  

Embrace Innovative Solutions to Skill Development: 

The industry must embrace a culture that promotes 

innovation and creative solutions to the looming 

crisis. The increasing value placed on problem-

solving and adaptability across various job roles 

necessitates a united effort from all industry 

stakeholders to cultivate these skills within the 

workforce, ensuring readiness to meet future 

challenges in the supply chain. 
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Appendices 

Appendix A: Sector Occupation Breakdown 
Table 14: Breakdown of occupations by sector 

Sector 
Codes 

Sector Descriptions Occupation Description Actual 

335 

Electrical equipment, 
appliance and 

component 
manufacturing 

Assemblers, electrical appliance, apparatus and 
equipment manufacturing 

1 

    
Contractors and supervisors, electrical trades 
and telecommunications occupations 

2 

332 
Fabricated metal product 

manufacturing 

Contractors and supervisors, machining, metal 
forming, shaping and erecting trades and related 
occupations 

2 

    Industrial painters and coaters 1 

    Labourers in metal fabrication 5 

    Machinists 2 

    Welders 8 

333 Machinery manufacturing 
Electrical and electronics engineering 
technicians 

1 

    
Electrical and electronics engineering 
technologists 

1 

    Electrical and electronics engineers 1 

    Electrical mechanics 2 

    Heavy-duty equipment mechanics 1 

    Industrial designers 1 

    Industrial electricians 1 

    
Industrial engineering and manufacturing 
technologists 

1 

    Industrial instrument technicians and mechanics 1 

    Labourers in metal fabrication 1 

    
Machine operators, mineral and metal 
processing 

1 

    Machinists 2 

    Mechanical assemblers 1 

    Mechanical engineers 1 

    Welders 3 

339 
Miscellaneous 
manufacturing 

Concrete products forming and finiching machine 
operators and workers 

2 

    Construction trades helpers and labourers 3 

    Contractors and supervisors, mechanic trades 2 

    
Electrical and electronics engineering 
technicians 

1 

    Electricians (except industrial and power system) 2 

    Heavy-duty equipment mechanics 1 
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Machine operators, mineral and metal 
processing 

1 

    Machinists 1 

    Mechanical engineering technologists 1 

    Mining engineers 1 

    
Underground production and development 
miners 

1 

    Welders 3 

327 
Non-metallic mineral 

product manufacturing Construction trades helpers and labourers 

1 

    Contractors and supervisors, mechanic trades 1 

    
Drillers - surface mining, quarrying and 
construction 

1 

    
Electrical and electronics engineering 
technologists 

1 

    Geological and mineral technologists 1 

    Mine labourers 1 

324 
Petroleum and coal 

product manufacturing Construction trades helpers and labourers 

1 

    Welders 1 

331 
Primary metal 
manufacturing Industrial painters and coaters 

1 

    Labourers in metal fabrication 1 

    Machinists 1 

    Other trades helpers and labourers 1 

    Welders 1 
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Appendix B: Welders 
72106.01 Welders 

 

Figure 4: Sum of proficiencies versus sum of standard deviation for welders 
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Figure 5: All 41 skills for welders by year  
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Appendix C: Heavy-Duty Mechanics 
72100.01 Machinists 

 

Figure 6: Sum of the proficiencies versus sum of standard deviation heavy-duty equipment mechanics 
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Figure 7: All 41 skills for heavy-duty equipment mechanics 
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Appendix D: Machinists 

 

Figure 8: Sum Of proficiencies versus sum of standard deviation machinists 

R² = 0.2623
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Figure 9: All 41 skills for machinists 
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Appendix E: Machine Operators and Industrial Painters 
Machine Operators and Industrial painters group occupations: 

• 94100 Machine operators, mineral and metal processing 

• 94103.01 Concrete products forming and finishing machine operators and workers 

• 94213.01 Industrial painters and coaters 

 

Figure 10: Sum of proficiencies versus sum of standard deviation for machine operators and  industrial painters 
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Figure 11: All 41 skills for machine operators and industrial painters 
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Figure 12: Standard deviation for all 41 skills at OaSIS base data For machine operators and industrial painters 
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Appendix F: Helpers and Labourers 
Helpers and Labourers group occupations: 

• 75110 Construction trades helpers and labourers 

• 75119 Other trades helpers and labourers 

• 95101 Labourers in metal fabrication 

 

Figure 13: Sum of proficiencies versus sum of standard deviation for helpers and laborers 
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Figure 14: All 41 skills for helpers and laborers 
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Figure 15: Standard deviation for all 41 skills at OaSIS based data for helpers and labourers 
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Appendix G: Engineering Technologists 
Engineering Technologists group occupations: 

• 22101.01 Geological and mineral technologists 

• 22301.01 Mechanical engineering technologists 

• 22302.01 Industrial engineering and manufacturing technologists 

• 22310.01 Electrical and electronics engineering technologists 

 

Figure 16: Sum of proficiencies versus sum of standard deviation for engineering technologists 
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Figure 17: All 41 skills for engineering technologists 
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Figure 18: Standard deviation for all 41 skills at OaSIS based data for engineering technologists 
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Appendix H: Engineering 
Engineering group occupations:  

• 21301 Mechanical engineers  

• 21310 Electrical and electronics engineers 

• 21330 Mining engineers 

• 22211 Industrial designers 

 

Figure 19: Sum of proficiencies versus sum of standard deviation for engineering 
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Figure 20: All 41 skills for engineering 
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Figure 21: Standard deviation for all 41 skills at OaSIS based data for engineering 
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Appendix I: Electrical Technicians and Mechanics 
Electrical Technicians and Mechanics group occupations: 

• 22310.02 Electrical and electronics engineering technicians 

• 22312 Industrial instrument technicians and mechanics 

• 72201 Industrial electricians 

• 72200 Electricians (except industrial and power system) 

• 72422 Electrical mechanics 

 

Figure 22: Sum of proficiencies versus sum of standard deviation for electrical technicians and mechanics 
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Figure 23: All 41 skills for electrical technicians and mechanics 
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Figure 24: Standard deviation for all 41 skills at OaSIS based data for electrical technicians and mechanics 
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Appendix J: Development Miners 
Development Miners group occupations: 

• 73402.01 Drillers - surface mining, quarrying and construction 

• 83100 Underground production and development miners 

 

Figure 25: Sum of proficiencies versus sum of standard deviation for development miners 
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Figure 26: All 41 skills for development miners 
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Figure 27: Standard deviation for all 41 skills at OaSIS based data for development miners 
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Appendix K: Contractors and Supervisors 
Contractors and Supervisors group occupations: 

• 72020 Contractors and supervisors, mechanic trades 

• 72010 Contractors and supervisors, machining, metal forming, shaping and erecting trades and 

related occupations 

• 72011 Contractors and supervisors, electrical trades and telecommunications occupations 

 

Figure 28: Sum of proficiencies versus sum of standard deviation for contractors and supervisors 
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Figure 29: : All 41 skills for contractors and supervisors 
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Figure 30: Standard deviation for all 41 skills at OaSIS based data for contractors and supervisors 
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Appendix L: Assemblers - electrical and mechanical 
Assemblers, electrical and mechanical group occupations: 

• 94202.01 Assemblers, electrical appliance, apparatus and equipment manufacturing 

• 94204.01 Mechanical assemblers 

 

Figure 31: Sum of proficiencies versus sum of standard deviation for assemblers - electrical and mechanical 
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Figure 32: All 41 skills for assemblers - electrical and mechanical 
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Figure 33: Standard deviation for all 41 skills at OaSIS based data for assemblers - electrical and mechanical 
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Appendix 7

Developing the NGEN41 Competencies and Survey 
Description 

The 900 occupations in the OaSIS system include ratings for over 240 descriptors, made up of 
the categories; Skills, Abilities, Personal Attributes, Knowledge, Interests, Work Activities, and 
Work context.  Standardized measuring scales adopted for the components of each of these 
descriptors depend on the category of the descriptor.  Skills and Abilities have proficiency 
ratings required by an occupation on a scale of 1 to 5.  Personal attributes are measured by 
importance on a scale of 1 to 5. Knowledge descriptors are measured on a knowledge level 
scale from 1 to 3. Work Activities are measure by complexity on a 1 to 5 scale. Interests are 
measured using Holland codes. Work Context is measured, typically on a 1-5 scale (although 
some dimensions are on a scale of 1-3), based on several dimensions, which include 
frequency, duration, responsibility, error consequence, impact, freedom, automation, and more.


It was quickly realized that asking a member of a manufacturing organization to rank 
competencies for an occupation using the 240+ descriptors in the OaSIS database would be 
quite onerous, let alone asking them to also do it for two dates in the future.  In addition to this 
concern, there is also the problem of a lack of familiarity with the descriptors in the OaSIS 
database by members of manufacturing organizations.  This is likely to change over time, once 
people become more familiar with the system, but it presents another current barrier to 
successfully gathering the needed information.


Accordingly, decisions were made to adjust the approach to using a survey tool to gather the 
time-based competency information.  The decision was taken to survey members of the 
manufacturing sector on a subset of the OaSIS descriptors.  Specifically, survey questions 
were organized around a version of the Knowledge, Skills, Abilities, and Other (KSAO) 
framework, originally developed by the American government to assess an individuals potential 
for success in a particular occupation.  This approach to the research carried out by Next 
Generation Manufacturing Canada, led to the creation of 41 survey questions that map on to 
41 competencies, that are referred to here as the NGEN41.  The survey questions are found in 
Table 1, along with the associated ‘skill explanation’.  


Table 1: Survey Questions and Associated NGEN41 Skill Explanation

Survey Question Skill Explanation (NGEN41)

1 With respect to the occupations listed below, what would be the  level of 
reading skill for each one.

Reading Skill

2 Again, what would be the  level of writing ability for each one. Writing Skill

3 What would be the  level of communication needed for each Job role 
below.

Communication Skill

4 Again referring to the occupations below, what would be the  level of 
Digital skills and awareness needed.

Digital Literacy

5 What would you indicate as the right level of skill needed for working in 
teams / collaboration

Teamwork and Collaboration
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6 With respect to problem solving, what skill level would you think is 
appropriate for each job listed.

Problem Solving

7 Again, what level of  (skill) is needed for Creativity and Innovation. Creativity and Innovation

8 Working with numbers, and calculations,  what level of skill would you 
assign against each job role below.

Numeracy

9 Being adaptable and react to unexpected changes or new processes, 
what skill level would you allocate to each job.

Adaptability

10 Applied technical skills, what level of skill importance would you assign to 
each job role listed.

Technical Skill

11 So, not using software, what skill level would you assign to the jobs listed 
below, for someone to construct and implement a work process or 
design.

Skill to Conduct Work Design

12 What skill level would you assign to the jobs listed below, for someone to 
design and explain a work process or design of a new system.

Skill to Design a System

13 Indicate the skill level needed to use logic and reasoning to question, 
discern, interpret and analyze various types of information to form an 
evidence-based conclusion for the job roles listed.

Critical Thinking Skills

14 Please indicate the skill level you think is relevant for the processing, 
planning, problem solving, and decision-making activities that are 
necessary for the overall completion of a job.

Skill to Identify, Formulate, and Solve 
Problems

15 For the job roles listed, thinking about the level of practical skill and 
understanding needed to carry out a job, please see the guidance for a 
detailed explanation.

Skill to Use the Tools Necessary for the 
Job

16 What level of skill for someone to plan and prioritize task to complete the 
work.

Skill to Plan a Program

17 You might want to reference to the guidance on this one (to the right), so 
please indicate the level of support an employee would need to support 
supplier relationships.

Skill Needed to Support Supplier 
Development

18 Information and data management and processing activities that are 
necessary to meet the requirements of the job are important, so what skill 
level would you say is relevant to each job role below.

Skill to Design Experiments

19 Also assessing the value, importance or quality of materials, products, 
services or people, and to that end, please indicate the level of skill you 
think is appropriate.

Skill Needed to Judge Quality

20 For those nominated individuals, what skill level around the capabilities to 
plan, organize, monitor or control the resources to achieve goals.

Project Management Skill

21 What level of skill, for an employee to identify (not actually fix) a problem 
in the workplace.

Skill to Identify Problems

22 What skill level is needed for the job roles, to come up with a plan to 
design a new application or product for the organization.

Skill to Fomulate Alternative Solutions

23 Please indicate the level of skill needed to evaluate potential outcomes or 
alternative ways to carry out a given task

Skill Needed to Evaluate Alternatives

24 What cognitive skill level, would be indicated in order to carry out decision 
making for that given role.

Decision Making Skill

25 With reference to the jobs listed, what would be the appropriate level of 
skill be needed for understanding the business principles for that role.

Skill Needed to Understand Business 
Principles

26 Please indicate what level of team building skills would be needed Team Building Skills

Survey Question Skill Explanation (NGEN41)
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The skill explanations either map directly to competencies that can be found in the OaSIS 
database, or they are made up of compound competencies from the OaSIS database.


Theoretical Basis: The alignment between NGEN constructs and OaSIS proficiencies was 
informed by several resources, specifically:

• A comprehensive review of a report entitled, “ESDC Skills and Competencies Taxonomy” 

(listed as for “Temporary Limited Distribution: 11th November 2022”), from which were drawn 
the definitions of knowledge, skill, abilities, and other attributes (KSAOs) that appeared the 
target of NGEN constructs. These have been uploaded to the most recent iteration of the 
OaSIS database: <Taxonomy - canada.ca (esdc.gc.ca)>.


27 If relevant, the skill level around Convincing others to buy goods or 
services, or to change their minds or actions.

Entrepeneurial Skill

28 What skill level around recognizing your unspoken actions and behaviors, 
and that of others too.

Social Responsibility

29 What skill level for the ability to interact with others, and to help others 
achieve goals.

Interpersonal Skills

30 Please indicate the relevant skill level to be aware of staying up to date 
with the relevant changes at work, both organizationally and technically.

New Relevant Knowledge

31 With respect to behaviors, what skill level would you think best describes 
the job role around the importance of staying calm, and dealing with 
stressful situations.

Professional Composure

32 Please indicate a skill level for someone to identify and monitor / evaluate 
the performance of themselves, other individuals or the organization to 
make improvements or take corrective action.

Initiative

33 Indicate the skill level around paying attention to detail. Attention to Detail

34 In relation to the job roles, what level would be best indicated for the 
commitment to lifelong learning and staying current in that job role.

Commitment to Lifelong Learning

35 Please indicate the level around the requirement to work independently 
and working safely without supervision.

Independence

36 Do the roles indicated, have a skill level relevant to leadership skills, and if 
so, what level would you indicate.

Leadership Skills

37 Can you indicate what skill level, should an employee have when 
considering knowledge around emerging trends and Technologies in 
respect to each job role below.

Knowledge of Emerging Trends and 
Technologies

38 Again, with respect to cognitive understanding, what skill level would be 
needed to be aware of what might influence their ability to acquire 
knowledge at work.

Cognitive Abilities

39 Almost at the end, so another question in relation to abilities around  
being aware of their surroundings at work and what skill level would be 
indicative for that role (Visual and Audio)

Sensory Abilities

40 With respect to physical capabilities, what skill level would you assign to 
the job for them to carry out that job effectively, considering strength, 
endurance, flexibility and endurance.

Physical Abilities

41 Last question, so we thank you for your participation.  Therefore in 
respect of dexterity and Psychomotor abilities, what level of skill using 
that 1 to 5 scale, would you assign to the job role.

Psychomotor Abilities

Survey Question Skill Explanation (NGEN41)
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• A coauthored working paper by Roberts, Myers, and Murray, entitled “Skills for Success: A 
Cross Walk to the Skills and Competencies Taxonomy” (completed 31st March 2023, under 
contract to ESDC and distribution status unknown).


• The entire online OaSIS system, as it existed on March 1, 2024: <Welcome to the 
Occupational and Skills Information System - canada.ca (esdc.gc.ca)>.


Methodology: The alignment was done using the expert judgements of two trained 
psychologists from Research and Assessment Design: Science Solution (hereafter, RAD 
Science), and review by principals at VAMETRIC and DataAngel. Key assumptions of this 
alignment were:

A. If there appeared a direct alignment between the NGEN and OaSIS construct, one and only 

one construct from the latter was identified as a proxy for the former. For example, NGEN 
Adaptability is considered the equivalent of OaSIS Adaptability (even though a myriad of 
other constructs might be subsumed under this label [see Roberts et al., 2023]). As a result 
of this rule-of-thumb, 25 of the 41 NGEN constructs have a direct 1-to-1 mapping to OaSIS 
constructs. (Note, it is very important to read the definitions in Tab 3 to fully understand 
some of these mappings, because alignment may seem unusual if just the terms are 
compared [e.g., see Initiative-Monitoring]).


B. NGEN constructs often included several instances where there were two descriptors (e.g., 
Creativity and Innovation, Teamwork and Collaboration), thus both were aggregated (and to 
make them comparable with [a]), a mean score derived. (Note, this applies to only three 
instances).


C. NGEN constructs also appeared to subsume major headings within the OaSIS system. For 
example, Technical Skills, Cognitive Ability, Project Management, and Psychomotor Skills 
are each composed of many different sub-components. In these instances, composites 
were formed from each of the lower-level proficiencies, and to provide correspondence with 
(a) and (b), divided by the number of such sub-skills forming the composite. As a result of 
this rationale, 12 of the 41 NGEN constructs were derived as the mean of these composite 
scores.


D. There is one additional instance that bears brief mention. The foundational skill 
Communication is rather idiosyncratic as it is represented by three constructs in OaSIS: 
Active Listening, Oral Comprehension, and Oral Expression. As a result, a mean composite 
score for this construct was also derived.


In terms of the KSAO framework, the NGEN 41 map according to Table 2.  Specific knowledge 
competencies such as scientific or engineering knowledge are not represented in the NGEN41.  
These specifics are an occupation dependent requirement that are typically captured in formal 
educational programming and certifications. Instead, the knowledge component here 
represents the activities of staying current in ones knowledge domain and being aware of new 
knowledge, trends and technologies that are relevant to the occupation and the firm.  


For the most part, the Skills category contains competencies that can be thought of as hard 
skills, or some combination of hard skills and soft skills.  Abilities have been promoted up the 
hierarchy used in the OaSIS database, which limits the amount of detail, but significantly 
reduces the survey completion time.  The competencies found under Work Activities are 
compounds of OaSIS competencies that reflect work tasks for a variety of manufacturing 
occupations.  The ‘Other’ in this version of the KSAO framework is the category ‘Soft Skills’. 
These are generally not captured in formal education assessments, or in recruitment 
assessment regimens, but have received much attention with respect to workplace 
performance. 
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The OaSIS database was used to compute proficiency ratings for all of the NGEN41 
competencies for 115 manufacturing sector National Occupation Codes.  Each of the NGEN41 
a.ributes were then calculated using code aligned with Table 3, yielding a 157 (155 jobs, plus 
label and NOC Codes) x 41 matrix. These became the anchor values (for 2023) used in 
subsequent analysis. 

Table 3: Computation of the NGEN41 from OaSIS Descriptors

NGEN# Survey Competency Computed Composites: SPSS Code
1 Reading Skills COMPUTE Reading_Skills = ReadingComprehension.

2 WriUng Skills COMPUTE WriUng_Skills = WriUng.

3 CommunicaUon Skill COMPUTE CommunicaUon = (OralCommunicaUonAcUveListening + OralCommunicaUonOralComprehension + 
OralCommunicaUonOralExpression) / 3 .

4 Digital Skills COMPUTE Digital_Skills = DigitalLiteracy .

5 Teamwork and CollaboraUon COMPUTE Teamwork = (ConcernforOthers + CollaboraUon) / 2 .

6 Problem Solving COMPUTE Problem_Solving = ProblemSolving .

7 CreaUvity and InnovaUon COMPUTE CreaUvity_Skills = (CreaUvity + InnovaUon) / 2 .

8 Numeracy COMPUTE Numeracy_Skills = Numeracy .

9 Adaptability COMPUTE Adaptability_Skills = Adaptability .

10 Technical Skills COMPUTE Technical_Skills = (DigitalProducUon + EquipmentandToolSelecUon + OperaUonandControl + 
OperaUonMonitoringofMachineryandEquipment +   PreventaUveMaintenance + ProductDesign + 
QualityControlTesUng + Repairing + Se`ngUp + TroubleshooUng) / 10 .

11 Skill to Conduct Work Design COMPUTE Work_Design = ProductDesign .
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12 Skill to Design a System COMPUTE System_Design = SystemsAnalysis .

13 CriUcal Thinking Skills COMPUTE CriUcal_Thinking = CriUcalThinking .

14 Skill to IdenUfy, Formulate, and Solve 
Problems

COMPUTE Mental_Processes = (DevelopingObjecUvesandStrategies + 
EvaluaUngInformaUontoDetermineCompliance +  JudgingQuality + MakingDecisions + PlanningandOrganizing 
+ SchedulingWorkandAcUviUes + ThinkingCreaUvely + UsingNewRelevantKnowledge + 
AnalyzingDataorInformaUon + ProcessingInformaUon) / 10.

15 Skill to Use the Tools Necessary for 
the Job

COMPUTE ToolUse_Skills = (EquipmentandToolSelecUon + OperaUonandControl + 
OperaUonMonitoringofMachineryandEquipment) / 3 .

16 Skill to Plan a Program COMPUTE Program_Planning = PlanningandOrganizing .

17 Skill Needed to Support Supplier 
Development

COMPUTE Support_Skills = (ProvidingConsultaUonandAdvice + 
CommunicaUngwithPersonsOutsideOrganizaUon) / 2 .

18 Skill to Design Experiments COMPUTE Experimental_Skills = (AnalyzingDataorInformaUon + ClericalAcUviUes + 
DevelopingTechnicalInstrucUons + EsUmaUngtheQuanUfiableCharacterisUcsofProductsEventsorInform +  
ProcessingInformaUon + Ge`ngInformaUon + IdenUfyingObjectsAcUonsandEvents + 
InspecUngEquipmentStructuresorMaterial + MonitoringProcessesMaterialsorSurroundings) / 9 .

19 Skill Needed to Judge Quality COMPUTE Quality_Skills = JudgingQuality .

20 Project Management Skill COMPUTE Project_Skills = (ManagementofFinancialResources + ManagementofMaterialResources + 
ManagementofPersonnelResources + Monitoring +    TimeManagement) / 5 .   

21 Skill to IdenUfy Problems COMPUTE Problem_IdenUficaUon = ProblemIdenUficaUon .

22 Skill to Fomulate AlternaUve SoluUons COMPUTE Alternate_SoluUons = ThinkingCreaUvely . 

23 Skill Needed to Evaluate AlternaUves COMPUTE Evaluate_SoluUon = EvaluaUon .

24 Decision Making Skill COMPUTE Decision_Making = DecisionMaking .

25 Skill Needed to Understand Business 
Principles

COMPUTE Business_Principles = Business_Management .

26 Team Building Skills COMPUTE Team_Building = TeamBuilding .

27 Entrepeneurial Skill COMPUTE Entrepeneurial_Skill = SellingorInfluencingOthers.

28 Social Responsibility COMPUTE Social_Responsibility = SocialPercepUveness .

29 Interpersonal Skills COMPUTE Interpersonal_Skills = (CoordinaUng + InstrucUng + NegoUaUng + Persuading + 
SocialPercepUveness) / 5.

30 New Relevant Knowledge COMPUTE New_Knowledge = UsingNewRelevantKnowledge .

31 Professional Composure COMPUTE Professional_Composure = StressTolerance .

32 IniUaUve COMPUTE InUaUve = Monitoring .

33 A.enUon to Detail COMPUTE A.enUon_Detail = A.enUontoDetail .

34 Commitment to Lifelong Learning COMPUTE Lifelong_Learning = AcUveLearning .

35 Independence COMPUTE Independence_Level = Independence .

36 Leadership Skills COMPUTE Leadership_Skills = Leadership .

NGEN# Survey Competency Computed Composites: SPSS Code
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This data was compiled into a database and used to set up a survey tool.  The survey tool was 
an online tool that was accessed on a mobile device (mobile phone or tablet). Survey 
participants would log in, provide their email, organization name, and the North American 
Industry Classification System (NAICS) code for their organization, and they would chose 
occupations from a drop down list of preloaded occupations.  They would then be presented 
with the survey questions sequentially and asked to rate competency changes using a set of 
three slider scales (see Figure X1).  This was carried out for each occupation that they chose to 
enter.


The scales in the survey tool were initially set to the computed proficiency rating (based on the 
OaSIS database) for a particular competency for a particular occupation.  There were three 
sets of scales for each 
competency.  Participants 
were asked to adjust the 
sliders to capture:


1. The value of proficiency 
that they believed was 
currently needed to 
perform the job. 

2. The value of proficiency 
that they believed would 
be required to perform the 
job in 2030. 

3. The value of proficiency 
that they believed would 
be required to perform the 
job in 2040.


It is important to note that for 
all of competencies included in the survey, it was assumed that the level of proficiency was on 
a five point scale (zero being not relevant and 5 being expertise level), regardless of whether or 
not a five point scale was used in the OaSIS database.  Competencies in the OaSIS database 
that were part of this survey and that did not have a five point scale were adjusted to score on 
a five point scale.  This was done to facilitate ease of use of the survey by participants (not 

37 Knowledge of Emerging Trends and 
Technologies

COMPUTE  Knowledge_LogisUcs = (LogisUcs + Manufacturing + Performance_Measurement + 
Technical_Design) / 4.

38 CogniUve AbiliUes COMPUTE CogniUve_AbiliUes = (CategorizaUon_Flexibility + DeducUve_Reasoning + FluencyofIdeas + 
InducUveReasoning + InformaUonOrdering + MathemaUcalReasoning + Memorizing  + MulUtasking + 
NumericalAbility + Pa.ernIdenUficaUon + Pa.ernOrganizaUonSpeed + PerceptualSpeed +   
ProblemIdenUficaUon + SelecUveA.enUon + SpaUalOrientaUon + SpaUalVisualizaUon + VerbalAbility + 
Wri.enComprehension + Wri.enExpression) / 19 .

39 Sensory AbiliUes COMPUTE Sensory_AbiliUes = (Auditory_A.enUon + Colour_PercepUon + DepthPercepUon + FarVision + 
GlareTolerance + HearingSensiUvity + NearVision + NightVision + PeripheralVision + SoundLocalizaUon + 
SpeechClarity + SpeechRecogniUon) / 12 .

40 Physical AbiliUes COMPUTE Physical_AbiliUes = (Body_Flexibility + DynamicStrength + ExplosiveStrength + 
GrossBodyCoordinaUon + GrossBodyEquilibrium  + Stamina + StaUcStrength + TrunkStrength) / 8 .

41 Psychomotor AbiliUes COMPUTE Psychomotor_AbiliUes = (Arm_Hand_Steadiness + ControlOFSe`ngs + FingerDexterity + 
FingerHandWristMoUon + ManualDexterity +  MulULimbCoordinaUon + MulUSignalResponse + RateControl + 
ReacUonTime + SpeedofLimbMovement) / 10 .

NGEN# Survey Competency Computed Composites: SPSS Code
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Figure X1: Screen capture online survey tool



having to go through scale explanation for every competency) while consuming a minimum 
amount of their time in completing the survey.  On average, the survey delivered in this way 
took about 7 minutes to complete per occupation.


The following table provides definitions of the NGEN41 skills.

Table 4: Definition of the NGEN41 Skills

Defini:on of Key Skills Defini:on K, S, A, or O Comments re Survey

Skills Developed capabili-es that an individual must have to be effec-ve 
in a job, role, func-on, task or duty.

Cogni-ve Skill

Founda:onal Skills Developed capabili-es that facilitate the more rapid acquisi-on of 
other skills and knowledge.

Cogni-ve Skill

Oral CommunicaUon: AcUve 
Listening

The capability to give full a.enUon to what other people are saying, 
take Ume to understand the points being made, ask quesUons as 
appropriate, and not interrupt at inappropriate Umes.

CogniUve Skill Summed to form CommunicaUon 
in the Survey

Oral CommunicaUon: Oral 
Comprehension

The capability to listen to and understand informaUon and ideas 
presented through spoken words and sentences.

CogniUve Skill Summed to form CommunicaUon 
in the Survey

Oral CommunicaUon: Oral 
Expression

The capability to talk to others to convey informaUon effecUvely. CogniUve Skill Summed to form CommunicaUon 
in the Survey

Reading Comprehension The capability to understand wri.en informaUon presented through 
words, sentences, paragraphs, symbols, and images in work-related 
documents.

CogniUve Skill Reading in the Survey

WriUng The capability to communicate in wriUng by using wri.en words, 
sentences, paragraphs, symbols, and images and adapted for the 
needs of the audience.

CogniUve Skill WriUng in the Survey

Numeracy The capability to understand, use and report numbers and other 
mathemaUcal informaUon presented through words, numbers, 
symbols, and graphics.

CogniUve Skill Numeracy in the Survey

Digital Literacy The capability to understand and use digital devices and tools to 
obtain, exchange, create or process digital informaUon in a secure 
manner.

CogniUve Skill Digital Literacy in the Survey

Analy:cal Skills Developed capability that people need to process informa-on and 
data logically to produce useable results.

Cogni-ve Skill

CriUcal Thinking The capability to use logic and reasoning to quesUon, discern, 
interpret and analyze various types of informaUon to form an 
evidence-based conclusion or judgment.

CogniUve Skill CriUcal Thinking in the Survey

Decision Making The capability to analyze informaUon among a set of alternaUves, to 
evaluate potenUal outcome and choose the most appropriate 
soluUons to achieve a predetermined objecUve.

CogniUve Skill Decision Making in the Survey

EvaluaUon The capability to systemaUcally assess products, services or 
processes using measurable indicators with the goal of ensuring or 
improving performance.

CogniUve Skill EvaluaUon in the Survey

Problem Solving The capability to idenUfy problems and review related informaUon to 
develop soluUons or feasible opUons to achieve the desired end 
state.

CogniUve Skill Problem Solving in the Survey

Systems Analysis The capability to determine how a system should work and how 
changes in condiUons, operaUons, and the environment will affect 
outcomes.

CogniUve Skill Systems Design in the Survey

Technical Skills Developed capabili-es that relate to the prac-cal or mechanical side 
of an ac-vity, the applica-on of a set of technical processes and its 
required know-how.

Cogni-ve Skill Major subconstructs used to form 
Technical Skills in the Survey

Digital ProducUon The capacity to design, develop, adapt, or integrate hardware, 
somware applicaUons, electronic devices or digital technologies while 
adhering to cybersecurity standards.

CogniUve Skill Summed to form Technical Skills 
in the Survey

Equipment and Tool 
SelecUon

The capability to choose between two or more types of tools, 
equipment or, machinery to perform a job.

CogniUve Skill Summed to form Technical Skills 
in the Survey. Also summed to 
form Tool SelecUon

OperaUon and Control The capability to maneuver and control operaUons of equipment, 
machines, vehicles or systems.

CogniUve Skill Summed to form Technical Skills 
in the Survey. Also summed to 
form Tool SelecUon
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OperaUon Monitoring of 
Machinery and Equipment

The capability to watch gauges, dials, digital displays or other 
indicators to ensure a machine or piece of equipment is working 
according to specificaUons.

CogniUve Skill Summed to form Technical Skills 
in the Survey. Also summed to 
form Tool SelecUon

PreventaUve Maintenance The capability to perform maintenance on equipment, devices, 
building or machinery to keep them in funcUonal and to prevent 
damage or failures.

CogniUve Skill Summed to form Technical Skills 
in the Survey

Product Design The capacity to design and develop layouts for the construcUon of 
objects, equipment, machinery, structures, or engineering systems 
(excluding somware and hardware).

CogniUve Skill Summed to form Technical Skills 
in the Survey. Also a standalone 
construct called Work Design

Quality Control TesUng The capability to conduct tests or inspecUons of prototypes, 
products, services, or processes to ensure their quality.

CogniUve Skill Summed to form Technical Skills 
in the Survey

Repairing The capability to replace, restore or adjust defecUve or deficient 
components in equipment, machines, and technical systems and test 
for funcUon, appearance, operaUon and safety.

CogniUve Skill Summed to form Technical Skills 
in the Survey

Se`ng Up The capability to set up, adjust, install and assemble equipment, 
machines, parts or to prepare them for their funcUoning and use.

CogniUve Skill Summed to form Technical Skills 
in the Survey

TroubleshooUng The capability to determine causes of operaUng errors in equipment, 
machinery, or technological systems and decide how to resolve the 
issues.

CogniUve Skill Summed to form Technical Skills 
in the Survey

Resource Management 
Skills

Developed capabili-es to plan, organize, monitor or control the 
resources to achieve goals.

Cogni-ve Skill Major subconstructs used to form 
Project Skills in the Survey

Management of Financial 
Resources

The capability to plan, organize, direct, control or monitor financial 
resources and acUviUes and account for the use of theses resources 
to ensure their uUlizaUon are conform to the objecUves and 
purposes.

CogniUve Skill Summed to form Project Skills in 
the Survey

Management of Material 
Resources

The capability to plan and manage purchasing, inventory, 
warehousing, transportaUon, distribuUon of products or materials 
and their use.

CogniUve Skill Summed to form Project Skills in 
the Survey

Management of Personnel 
Resources

The capability to recruit, train, moUvate, develop and direct 
employees, idenUfy the best person for the tasks to be performed 
and establish their work objecUves in relaUon to the objecUves of the 
organizaUon.

CogniUve Skill Summed to form Project Skills in 
the Survey

Monitoring The capability to monitor and assess the performance of yourself, 
other individuals or the organizaUon to make improvements or take 
correcUve acUon.

CogniUve Skill Summed to form Project Skills in 
the Survey. Also used to measure 
InitaUve in the Survey.

Time Management The capability to manage one’s own Ume and the Ume of others. CogniUve Skill Summed to form Project Skills in 
the Survey

Interpersonal Skills Developed capabili-es used to work with people to achieve goals. Cogni-ve Skill Major subconstructs used to form 
Interpersonal Skills in the Survey

CoordinaUng The capability to organise people or groups by adjusUng acUviUes in 
relaUon to others' acUviUes so that they work effecUvely as a whole.

CogniUve Skill Summed to form Interpersonal 
Skill in the Survey

InstrucUng The capability to teach others knowledge, or how to do something. CogniUve Skill Summed to form Interpersonal 
Skill in the Survey

NegoUaUng The capability to parUcipate in, or facilitate communicaUon between 
parUes, in order to resolve differences, and reach a mutually 
acceptable or viable agreement.

CogniUve Skill Summed to form Interpersonal 
Skill in the Survey

Persuading The capability to convince others to change their minds, beliefs, 
intenUons or behaviours.

CogniUve Skill Summed to form Interpersonal 
Skill in the Survey

Social PercepUveness The capability to be aware of others' reacUons, unspoken 
communicaUon, body language cues and feelings and discern the 
reasons behind their behaviours.

CogniUve Skill Summed to form Interpersonal 
Skill in the Survey. Also used to 
measure Social Responsibility for 
the Report

Abili:es Innate and developed ap-tudes that facilitate the acquisi-on of 
knowledge and skills to carry out expected work.

Ability

Cogni:ve Abili:es Abili-es that influence the acquisi-on and applica-on of knowledge 
in performing various mental processes at work.

Ability Major subconstructs used to form 
Cogni-ve Abili-es in the Survey

CategorizaUon Flexibility The ability to generate or use different sets of rules for combining or 
grouping things in different ways.

Ability Summed to form CogniUve 
AbiliUes in the Survey

DeducUve Reasoning The ability to apply general rules to produce logical answers for 
specific problems.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Defini:on of Key Skills Defini:on K, S, A, or O Comments re Survey
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Fluency of Ideas The ability to come up with mulUple ideas about a topic. Ability Summed to form CogniUve 
AbiliUes in the Survey

InducUve Reasoning The ability to combine pieces of informaUon to form general rules or 
conclusions, which includes finding a relaUonship among seemingly 
unrelated events.

Ability Summed to form CogniUve 
AbiliUes in the Survey

InformaUon Ordering The ability to arrange things or acUons in a certain order or pa.ern 
according to a specific rule or set of rules (e.g., pa.erns of numbers, 
le.ers, words, pictures, mathemaUcal operaUons).

Ability Summed to form CogniUve 
AbiliUes in the Survey

MathemaUcal Reasoning The ability to choose the right mathemaUcal methods or formulas to 
solve a problem.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Memorizing The ability to remember informaUon such as words, numbers, 
pictures, or procedures.

Ability Summed to form CogniUve 
AbiliUes in the Survey

MulUtasking The ability to shim back and forth between two or more acUviUes or 
sources of informaUon during the same Ume period (such as speech, 
sounds, touch, or other sources).

Ability Summed to form CogniUve 
AbiliUes in the Survey

Numerical Ability The ability to carry out arithmeUcal processes accurately such as 
addiUon, subtracUon, mulUplicaUon or division.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Perceptual Speed The ability to compare, quickly and accurately, similariUes and 
differences among sets of le.ers, numbers, objects, pictures, or 
pa.erns. The things to be compared may be presented at the same 
Ume, one amer the other, or with a remembered object.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Pa.ern IdenUficaUon The ability to idenUfy or detect a known pa.ern such as a figure, 
object, word, or sound that is hidden in other informaUon or 
material.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Pa.ern OrganizaUon Speed The ability to quickly combine and organize informaUon into 
meaningful pa.erns.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Problem IdenUficaUon The ability to idenUfy an exisUng or potenUal problem. It is not about 
solving the problem, but only about recognizing its presence.

Ability Summed to form CogniUve 
AbiliUes in the Survey. Also used 
to derive score called Problem 
IdenUficaUon.

SelecUve A.enUon The ability to concentrate on a task over a period of Ume without 
being distracted.

Ability Summed to form CogniUve 
AbiliUes in the Survey

SpaUal OrientaUon The ability to know your locaUon in relaUon to the environment or 
know where objects are in relaUon to you.

Ability Summed to form CogniUve 
AbiliUes in the Survey

SpaUal VisualizaUon The ability to think visually about geometric forms, comprehend the 
two-dimensional representaUon of three-dimensional objects and 
recognize the relaUonships resulUng from the movement of objects 
in space.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Verbal Ability The ability to understand the meaning, precise use, associated ideas, 
and relaUonships of spoken words; and to use them in the proper 
context when presenUng informaUon or ideas. 

Ability Summed to form CogniUve 
AbiliUes in the Survey

Wri.en Comprehension The ability to read and understand informaUon and ideas presented 
in wri.en form.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Wri.en Expression The ability to communicate informaUon and ideas in wriUng and 
adapUng the wriUng style to the audience so that they can 
understand.

Ability Summed to form CogniUve 
AbiliUes in the Survey

Physical Abili:es Abili-es to perform physical ac-vi-es that require strength, 
endurance, flexibility, balance or coordina-on.

Ability Major subconstructs used to form 
Physical Abili-es in the Survey

Body Flexibility The ability to bend, stretch, twist, or reach with your body, arms, 
and/or legs.

Ability Summed to form Physical AbiliUes 
in the Survey

Dynamic Strength The ability to exert muscle force repeatedly or conUnuously over 
Ume. This involves muscular endurance and resistance to muscle 
faUgue.

Ability Summed to form Physical AbiliUes 
in the Survey

Explosive Strength The ability to us short bursts of muscle force to propel oneself (as in 
jumping or sprinUng), or to throw an object.

Ability Summed to form Physical AbiliUes 
in the Survey

Gross Body CoordinaUon The ability to coordinate the movement of your arms, legs, and torso 
together when the whole body is in moUon.

Ability Summed to form Physical AbiliUes 
in the Survey

Gross Body Equilibrium The ability to keep or regain your body balance or stay upright when 
in an unstable posiUon.

Ability Summed to form Physical AbiliUes 
in the Survey
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Page 10



Stamina The ability to perform intense physical acUviUes over long periods of 
Ume without becoming winded or out of breath.

Ability Summed to form Physical AbiliUes 
in the Survey

StaUc Strength The ability to exert muscle force to lim, push, pull, or carry objects. Ability Summed to form Physical AbiliUes 
in the Survey

Trunk Strength The ability to use your abdominal and lower back muscles to support 
part of the body repeatedly or conUnuously over Ume without 
"giving out" or faUguing.

Ability Summed to form Physical AbiliUes 
in the Survey

Psychomotor Abili:es Abili-es needed to manipulate and control objects. Ability Major subconstructs used to form 
Psychomotor Abili-es in the 
Survey

Arm-Hand Steadiness The ability to keep your hand and arm steady while moving or 
holding them in one posiUon.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Control of Se`ngs The ability to adjust the controls of a machine or a vehicle to exact 
posiUons.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Finger Dexterity The ability to make precisely coordinated movements of the fingers 
of one or both hands to grasp, manipulate, or assemble small 
objects.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Manual Dexterity The ability to move your hand, your hand together with your arm, or 
your two hands to grasp, manipulate, or assemble objects or tools.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Motor CoordinaUon The ability to coordinate eyes, hands and fingers accurately to 
respond with precise movements.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

MulU-Signal Response The ability to choose quickly between one or more movements with 
the hand, finger, or foot in response to the appearance of two or 
more different signals such as lights, sounds, or images.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Rate Control The ability to Ume your movements or the movement of a piece of 
equipment in anUcipaUon of changes in the speed and/or direcUon 
of a moving object.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

ReacUon Time The ability to respond quickly with one or more limbs to a sUmulus 
such as noise, light or image.

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Speed of Limb Movement The ability to quickly move the arms and legs. Ability Summed to form Psychomotor 
AbiliUes in the Survey

Finger-Hand-Wrist MoUon The ability to make fast, simple, and repeated movements of the 
fingers, hands, and wrists

Ability Summed to form Psychomotor 
AbiliUes in the Survey

Sensory Abili:es Abili-es needed to perform ac-vi-es that require visual, auditory, 
tac-le, olfactory or speech percep-on.

Ability Major subconstructs used to form 
Sensory Abili-es in the Survey

Auditory A.enUon The ability to give full a.enUon on a single source of sound in the 
presence of other distracUng sounds.

Ability Summed to form Sensory AbiliUes 
in the Survey

Colour PercepUon The ability to match or detect differences or similariUes between 
colours, including shades of colour and brightness.

Ability Summed to form Sensory AbiliUes 
in the Survey

Depth PercepUon The ability to discern which of several objects is closer or farther 
away from you, or to esUmate the distance between you and an 
object.

Ability Summed to form Sensory AbiliUes 
in the Survey

Far Vision The ability to see details of objects and people at a distance. Ability Summed to form Sensory AbiliUes 
in the Survey

Glare Tolerance The ability to see objects or people, in the presence of glare or bright 
lighUng.

Ability Summed to form Sensory AbiliUes 
in the Survey

Hearing SensiUvity The ability to detect or disUnguish the differences between sounds in 
terms of pitch and volume.

Ability Summed to form Sensory AbiliUes 
in the Survey

Near Vision The ability to see details at close range. Ability Summed to form Sensory AbiliUes 
in the Survey

Night Vision The ability to see under low light condiUons. Ability Summed to form Sensory AbiliUes 
in the Survey

Peripheral Vision The ability to see objects, people or their movement in the 
peripheral field of vision when looking ahead.

Ability Summed to form Sensory AbiliUes 
in the Survey

Speech Clarity The ability to arUculate and pronounce words clearly, so others can 
understand you when you speak.

Ability Summed to form Sensory AbiliUes 
in the Survey
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Speech RecogniUon The ability to idenUfy and understand the speech of another person. Ability Summed to form Sensory AbiliUes 
in the Survey

Sound LocalizaUon The ability to idenUfy the direcUon, origin and distance from which a 
sound comes.

Ability Summed to form Sensory AbiliUes 
in the Survey

Personal AKributes Personal characteris-cs that are innate and developed through the 
social context and personal experiences to which the individual is 
exposed. These quali-es influence the way one is and does things 
and are considered valuable assets for work performance.

SoG Skill

Social Traits The personal characteris-cs related to the posi-ve aItudes one has 
toward other people, which most oJen lead to posi-ve rela-onships.

SoJ Skill

CollaboraUon The quality of contribuUng and working cooperaUvely while being 
supporUve and inclusive of others to achieve a common goal.

Som Skill Summed to form Teamwork Skills

Concern for Others The quality of having empathy towards others' feelings and needs 
and being understanding and helpful.

Som Skill Summed to form Teamwork Skills

Leadership The quality of leading others towards a common goal by guiding, 
influencing, and inspiring them.

Som Skill Leadership Skills in the Survey

Self-Improvement The personal characteris-cs related to the improvement of one's 
knowledge, status, or character by one's own efforts.

SoJ Skill

AcUve Learning Pro-acUvely looking to understand the implicaUons of new 
informaUon in the current and changing workplace.

Som Skill Called Lifelong Learning in the 
Survey

Adaptability The quality of adapUng oneself to expected or unexpected changes 
and different situaUons while conUnuing to achieve past or renewed 
goals.

Som Skill Called Adaptability Skills in the 
Survey

Stress Tolerance The quality of being able to remain calm, without being carried away 
by stress situaUons and to deal effecUvely with such situaUons.

Som Skill Called Professional Composure in 
the Survey

Results-Based AKributes The personal characteris-cs related to the drivers around brining 
things to comple-on.

SoJ Skill

Independence The quality of developing one's own way of doing things, guiding 
oneself with li.le or no supervision, and depending on oneself to get 
things done.

Som Skill Called Independence Level in the 
Survey

Dynamic Thinking The personal characteris-cs related to bubbling ideas and cri-cal 
thinking.

SoJ Skill

A.enUon to Detail The quality of being meUculous in the execuUon of tasks. Som Skill Called A.enUon to Detail in the 
Survey

CreaUvity The quality of coming up with unusual or clever ideas about a given 
topic or situaUon, or to develop original ways to solve a problem.

Som Skill Summed to form CreaUvity Skills

InnovaUveness The quality of alternaUve thinking to develop new products or 
services to make improvement or to develop a new approach.

Som Skill Summed to Form CreaUvity Skills

Knowledge Organized sets of principles and prac-ces used for the execu-on of 
tasks and ac-vi-es within a par-cular domain.

Knowledge

Administra:on and 
Management

Organized set of principles and prac-ces rela-ng to administra-on 
and management domains.

Knowledge

Business Management Knowledge of concepts, principles and pracUces of managing 
business operaUons such as strategic planning, resource allocaUon, 
producUon management, and coordinaUon of people and acUviUes.

Knowledge Called Business Principles in the 
Survey

Logis:cs, Design and 
Evalua:on

Organized set of principles and prac-ces rela-ng to logis-cs, design 
and evalua-on domains.

Knowledge Major subconstructs used to form 
Knowledge of Logisi-cs in the 
Survey

Manufacturing, Processing 
and ProducUon

Knowledge of concepts, principles, methods and techniques of 
producUon and transformaUon, including manual and mechanical 
processes.

Knowledge Summed to form Knowledge of 
Logisitcs in the Survey

LogisUcs Knowledge of concepts, principles, infrastructures and processes for 
planning, organizing and coordinaUng the transportaUon of people 
and animals or for the acquisiUon, transportaUon, and storage of 
goods and resources.

Knowledge Summed to form Knowledge of 
Logisitcs in the Survey

Performance Measurement Knowledge of concepts, principles, methods, pracUces and strategies 
of monitoring the development, delivery and quality of products, 
programs or services.

Knowledge Summed to form Knowledge of 
Logisitcs in the Survey
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Technical Design Knowledge of technical design concepts, principles, methods, 
techniques, and tools involved in the creaUon and producUon of 
technical plans, blueprints, drawings or models.

Knowledge Summed to form Knowledge of 
Logisitcs in the Survey

Work Ac:vi:es General types of work-related ac-vi-es. Other

Informa:on-Oriented 
Ac:vi:es

Informa-on and data management and processing ac-vi-es that are 
necessary to meet the requirements of the job.

Analyzing Data or 
InformaUon

IdenUfying the underlying principles, reasons, or facts of informaUon 
by breaking down informaUon or data into separate parts.

Other Summed to form Experimental 
Skills. Also summed to form 
Mental Processes

Clerical AcUviUes Entering, transcribing, recording, storing, or maintaining all types of 
informaUon in wri.en or electronic form.

Other Summed to form Experimental 
Skills

Developing Technical 
InstrucUons

Providing documentaUon, detailed instrucUons, drawings, or 
specificaUons to tell others about how devices, parts, equipment, or 
structures are to be fabricated, constructed, assembled, modified, 
maintained, or used.

Other Summed to form Experimental 
Skills

EsUmaUng the QuanUfiable 
CharacterisUcs of Products, 
Events, or InformaUon

EsUmaUng cost, resources or materials needed to perform a work 
acUvity.

Other Summed to form Experimental 
Skills

Ge`ng InformaUon Observing, receiving, or obtaining informaUon from all relevant 
sources.

Other Summed to form Experimental 
Skills

IdenUfying Objects, AcUons, 
and Events

IdenUfying informaUon by categorizing, recognizing differences or 
similariUes, measuring, invesUgaUng and detecUng changes in 
circumstances or events.

Other Summed to form Experimental 
Skills

InspecUng Equipment, 
Structures, or Material

InspecUng equipment, structures, or material to idenUfy the cause of 
errors, problems or defects.

Other Summed to form Experimental 
Skills

Monitoring Processes, 
Materials, or Surroundings

Tracking and reviewing informaUon from materials, events, or the 
environment to detect or assess problems and progress.

Other Summed to form Experimental 
Skills

Processing InformaUon Compiling, categorizing, tabulaUng, audiUng, or verifying informaUon 
or data.

Other Summed to form Experimental 
Skills. Also summed to form 
Mental Processes

Mental Process-Oriented 
Ac:vi:es

The processing, planning, problem solving, and decision-making 
ac-vi-es that are necessary for the overall comple-on of a job.

Other Major subconstructs used to form 
Mental Processes in the Survey

Developing ObjecUves and 
Strategies

Define and establish medium to long-term objecUves, and determine 
strategies and acUons to achieve them.

Other Summed to form Mental 
Processes in the Survey

EvaluaUng InformaUon to 
Determine Compliance

Using relevant informaUon and individual judgment to determine 
whether events or processes comply with laws, regulaUons or 
standards.

Other Summed to form Mental 
Processes in the Survey

Judging Quality Assessing the value, importance or quality of materials, products, 
services or people.

Other Summed to form Mental 
Processes in the Survey. Also used 
to form a single standalone 
Quality Skills

Making Decisions Analyzing informaUon and evaluaUng results to choose the best 
soluUon.

Other Summed to form Mental 
Processes in the Survey

Planning and Organizing Developing specific goals and plans to prioriUze and organize tasks to 
accomplish the work.

Other Summed to form Mental 
Processes in the Survey. Also used 
to form a single standalone 
Program Planning

Scheduling Work and 
AcUviUes

Scheduling events, programs, and acUviUes, as well as the work of 
others.

Other Summed to form Mental 
Processes in the Survey

Thinking CreaUvely GeneraUng innovaUve or creaUve ideas to develop or design new 
applicaUon, products, including arUsUc contribuUons.

Other Summed to form Mental 
Processes in the Survey. Also used 
to form a single standalone 
Alternate SoluUons

Using New Relevant 
Knowledge

Keeping up-to-date technically and applying new knowledge at work. Other Summed to form Mental 
Processes in the Survey. Also used 
to form a single standalone New 
Knowledge

People-Oriented Ac:vi:es The ac-vi-es where social interac-on with others is necessary to 
meet the requirements of the job.

Other
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CommunicaUng with 
Persons Outside 
OrganizaUon

Sharing or exchanging informaUon with people outside the 
organizaUon, represenUng the organizaUon to customers, the public, 
government or other external sources.

Other Summed to form Support Skills

Providing ConsultaUon and 
Advice

Providing guidance and expert advice to management or other 
groups on technical, systems, or process related topics.

Other Summed to form Support Skills

Team Building Encouraging and building mutual trust, respect, and cooperaUon 
among team members.

Other Team Building in the Survey

Selling or Influencing Others Convincing others to buy goods or services, or to change their minds 
or acUons.

Other Entrepeneurial Skills in the Survey

Defini:on of Key Skills Defini:on K, S, A, or O Comments re Survey
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Appendix 8 
Table of National Occupation Codes in the Survey Data and 
the Corresponding Occupation Types 
Index Occupation Description NOC Code # of 

Entries

Admin
Administrative assistants 13110 4
Sales and account representatives - wholesale trade (non-technical) 64101 3
Administrative officers 13100 2
Accounting technicians and bookkeepers 12200 1
Other customer and information services representatives 64409 1

Engineer
Chemical engineers 21320 20
Biomedical engineers 21399.02 19
Industrial and manufacturing engineers 21321 18
Mechanical engineers 21301 14
Electrical and electronics engineers 21310 6
Aerospace Engineers 21390 4
Industrial designers 22211 3
Facility operation and maintenance managers 70012 2
Agricultural and bio-resource engineers 21399.01 2
Materials scientists 21109.02 2
Computer and telecommunications hardware engineers 21311.01 2
Engineering physicists and engineering scientists 21399.03 2
Supervisors, electronics and electrical products manufacturing 92021 2
Marine and naval engineers 21399.04 2
Concrete products forming and finiching machine operators and workers 94103.01 2
Material handlers 75101 1
Statistical officers and related research support occupations 12113 1

Inspector
Non-destructive testers and inspectors 22230 3
Product inspectors 94219.02 2
Aircraft assembly inspectors 93200.02 2
Airworthiness inspectors 22231.03 1
Inspectors and testers in electrical apparatus manufacturing 94205.02 1
Machining and tooling inspectors 72100.02 1

Manager
Manufacturing managers 90010 30
Engineering managers 20010 21
Supervisors, food and beverage processing 92012 13
Supervisors, other products manufacturing and assembly 92024 13
Contractors and supervisors, electrical trades and telecommunications occupations 72011 3
Supervisors, supply chain, tracking and scheduling coordination occupations 12013 2
Contractors and supervisors, machining, metal forming, shaping and erecting trades and related 
occupations

72010 2

Senior Managers - public and private sector 18 1
Supervisors, petroleum, gas and chemical processing and utilities 92011 1
Supervisors, plastic and rubber products manufacturing 92013 1
Supervisors, other mechanical and metal products manufacturing 92023 1

Production
Labourers in metal fabrication 95101 11
Labourers in food and beverage processing 95106 10
Mechanical assemblers 94204.01 8
Machine operators, food and beverage processing 94140.02 7
Process control operators, food and beverage processing 94140.01 6
Construction trades helpers and labourers 75110 6
Aircraft assemblers 93200.01 6
Other labourers in processing, manufacturing and utilities 95109 5
Industrial painters and coaters 94213.01 5
Electronics assemblers and fabricators 94201.01 5
Fish and seafood plant machine operators 94142.01 4
Assemblers, electrical appliance, apparatus and equipment manufacturing 94202.01 4
Aircraft instrument 22313 4

Index
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Industrial meat cutters 94141.02 3
Fish and seafood plant cutters and cleaners 94142.02 3
Bakers 63202 3
Chemical plant machine operators 94110 3
Shippers and receivers 14400 2
Testers and graders, food and beverage processing 94143 2
Labourers in fish and seafood processing 95107 2
Labourers in chemical products processing and utilities 95102 2
Other trades helpers and labourers 75119 2
Metalworking machine operators 94105.01 2
Machine operators, mineral and metal processing 94100 2
Other repairers and servicers 73209 2
Poultry preparers 94141.03 1
Production and transportation logistics coordinators 13201 1
General building maintenance workers and building superintendents 73201 1
Production logistics workers 14402 1
Machine operators in electrical apparatus manufacturing 94205.01 1
Geological and mineral technologists 22101.01 1
Mine labourers 85110 1
Welding, brazing and soldering machine operators 72106.02 1
Machine operators of other metal products 94107 1
Furniture and fixture assemblers 94210.01 1
Product assemblers and finishers 94219.01 1
Mining engineers 21330 1

Technician
Biological technicians 22110.02 15
Mechanical engineering technicians 22301.02 6
Industrial engineering and manufacturing technicians 22302.02 5
Electrical and electronics engineering technicians 22310.02 5
Chemical technicians 22100.02 4
Purchasing managers 10012 2
Dietary technicians 32129.01 1
Drillers - surface mining, quarrying and construction 73402.01 1
Civil engineering technicians 22300.02 1
Prosthetic and orthotic technicians 32129.04 1

Technologist
Biological technologists 22110.01 19
Chemical technologists 22100.01 6
Industrial engineering and manufacturing technologists 22302.01 3
Electrical and electronics engineering technologists 22310.01 2
Mechanical engineering technologists 22301.01 2
Chemists 21101 1

Trades
Welders 72106.01 25
Machinists 72100.01 20
Construction millwrights and industrial mechanics 72400 11
Aircraft mechanics 72404.01 7
Contractors and supervisors, mechanic trades 72020 6
Industrial electricians 72201 5
Electrical mechanics 72422 4
Tool and die makers 72101.01 3
Industrial instrument technicians and mechanics 22312 2
Heavy-duty equipment mechanics 72401 2
Electricians (except industrial and power system) 72200 2
Human resources managers 10011 1
Transport truck drivers 73300 1
Cooks 63200 1
Heating, refrigeration and air conditioning mechanics 72402 1
Mechanical repairers, motor vehicle manufacturing 72410.02 1
Motorcycle, all-terrain vehicle and other related mechanics 72423.01 1
Electrical fitters and wirers, industrial electrical motors and transformers 94203.02 1
Metallurgical and materials engineers 21322 1
Underground production and development miners 83100 1
Total 502

Occupation Description NOC Code # of 
Entries

Index
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Appendix 10 

Skill Upgrade Ratio Plots 

Part A: Occupation Type across Association Sector




Sum of Skill Upgrade Ratio - Production, All 
Association Sectors
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Sum of Skill Upgrade Ratio - Trades - All 
Associations (Excluding Pharma 3254)
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Part B: Occupation Types Across NAICS Code Sectors




Sum of Skill Upgrade Ratio - Production - Across 
NAICS Codes 325, 3364, 3366, 332,335,333, 311
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Sum of Skill Upgrade Ratio - Trades - NAICS Codes 
3364, 3366, 332, 335, 333
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Skill to Use the Tools Necessary for the Job

Team Building Skills
Skill to Conduct Work Design

Skill to Design a System
Project Management Skill

Skill to Fomulate Alternative Solutions
Initiative

Skill Needed to Support Supplier Development
Leadership Skills

Professional Composure
Skill to Design Experiments

Psychomotor Abilities
Sensory Abilities

Skill Needed to Understand Business Principles
Cognitive Abilities

Entrepeneurial Skill
Independence

Physical Abilities

-5.00 -3.00 -1.00 1.00 3.00 5.00 7.00 9.00



Sum of Skills Upgrade Ratio - Engineer- 
NAICS 325, 3364, 3391
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Part  C: Occupation Types Within a Sector




Skill Upgrade Ratios for Occupations in the Chemical 
NAICS 325 Sector
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Skill Upgrade Ratios for the Aerospace NAICS 3364 
Sector
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Appendix 11 

OaSIS Searches for Occupations Having the Top 5 
Production Upskilling Competencies 
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Canada.ca
 

 National Occupational Classification
 

 Welcome to the OaSIS
 

 OaSIS - Advanced search
 

 OaSIS - Search results> > > >

OaSIS - Search results

Search parameters:

 Competency search description:

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Digital Literacy: 
The capability to understand and use digital devices and tools to obtain, exchange, create or process digital information in a secure manner.

Filter items:

Sort by:

 Advanced search View all occupations A-Z

Keyword Code Competency

Version

OaSIS 2023 Version 1.0

Search by keyword

 

 Broad occupational category

 Training, Education, Experience and Responsibilities

 Alphabetical listing

 Filter by descriptor rating:

Code - Ascending Card view !

Filter items Showing 1 to 188 of 188 entries (filtered from 900 total entries)Show All  entries

OaSIS profile Broad occupational category Training, Education, Experience and Responsibilities Measured
dimensions

10012.00 – Purchasing managers Business, finance and
administration occupations

Management occupations Search
parameters:

10019.00 – Other administrative
services managers

Business, finance and
administration occupations

Management occupations Search

     

Digital
Literacy

Proficiency
or
complexity
level: 3



Example: Designer Search

https://www.canada.ca/en.html
https://noc.esdc.gc.ca/?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisWelcome?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch?GoCTemplateCulture=en-CA
https://www.canada.ca/en.html
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch
https://noc.esdc.gc.ca/Oasis/OasisKeywordSearchResults?objectid=+RfX3OjsrgBRFnO6F2dYrK8RB3y1eiXNevS1/CGtOwytpLVyPQA0xMPgp94O/SO0mvLHfVZhc1FBpw0QwgOeJQ==
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHHEzNKU6/E20UUTVUhuo/6gucjpwraoTtYT12BYrS0H
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNbBMfvY9rdU5AEPVKD5V0GzmxpRYyBHUGsgXxYZ0UIh
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parameters:

10020.02 – Real estate service
managers

Business, finance and
administration occupations

Management occupations Search
parameters:

10029.00 – Other business services
managers

Business, finance and
administration occupations

Management occupations Search
parameters:

10030.00 – Telecommunication
carriers managers

Business, finance and
administration occupations

Management occupations Search
parameters:

11200.00 – Human resources
professionals

Business, finance and
administration occupations

Occupations usually require a university degree Search
parameters:

11201.00 – Professional occupations
in business management consulting

Business, finance and
administration occupations

Occupations usually require a university degree Search
parameters:

11202.00 – Professional occupations
in marketing, advertising and public
relations

Business, finance and
administration occupations

Occupations usually require a university degree Search
parameters:

12010.00 – Supervisors, general
office and administrative support
workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12011.00 – Supervisors, finance and
insurance office workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12012.00 – Supervisors, library,
correspondence and related
information workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12013.00 – Supervisors, supply chain,
tracking and scheduling
coordination occupations

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12100.00 – Executive assistants Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12101.00 – Human resources and
recruitment officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12102.00 – Procurement and
purchasing agents and officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12103.00 – Conference and event
planners

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12104.01 – Excise tax revenue
officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12104.02 – Government benefits
services officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoL5bC1mJreocMrmORNYWm+KURSYJKL5xSOOjia9q7K+o
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoABOXylJoiTdTc3koyfdDyb41P6w2qQf5FV1WtFExQ49
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJqeczJ8rlYxmO5RSGnL6mzql9RlK8zaoXORP7+K+SlV
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoExrSnnLyviaihBzEj8bEbzvPcL9H9A1DRuswfFnHhc3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoB1/Aolw4LQrigJJr7QEQsSRX8Je8EsushnFA+yK6Noe
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCS7MSXyqlSlaGU4Z1768k73dnRlPK+zEu/hllOA/6Vx
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoM2FokYxEDimbodQGA2sCCNlaVzaGQ+0AR5otkWlbKiR
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKXGZe3fuCllxU92/qKX8IqGSjMi+rbbLdqUjp95YQlY
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMTmpvQDemGZhE/8Du8ukQvQ9oAOyvOTsRpfi+pEWEGy
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKztP9Xbq/HhX1zeIduOK5xMQsXP2goeDDIfVuPDNvGN
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAb1DtCWT8Cg/DYIkqAdujXCMaCsEqoMKqfRs6SFtNqk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA1FnUzBqvNqS95vcQ4FXQdwj/AcisKsCfL5duQiqvLO
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA2yhKxTkp2OzyiysiUtFSK/mRA52ia7BPfQ/bjKdHms
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoICFdEV1y79GNXyiF6e670Q0sL31tT56pL3F4sWusC7O
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDZOCO1Ky7eweQ/PmBAIkVS8KEdl/aKLJtD4T3smw7QQ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAjwrcpsks3d4qV4bHUZuoB8LZ21df2UjeloYo1o9L9S
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12110.01 – Court reporters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12110.02 – Medical transcriptionists Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12111.00 – Health information
management occupations

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12112.00 – Records management
technicians

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12200.00 – Accounting technicians
and bookkeepers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12201.01 – Insurance adjusters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12201.02 – Insurance claims
examiners

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12202.00 – Insurance underwriters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12203.01 – Assessors Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12203.02 – Business valuators Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12203.03 – Appraisers Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

13201.01 – Production logistics
coordinators

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of less than two years; or more
than six months of on-the-job training

Search
parameters:

13201.02 – Transportation logistics
coordinators

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of less than two years; or more
than six months of on-the-job training

Search
parameters:

21111.00 – Forestry professionals Natural and applied sciences
and related occupations

Occupations usually require a university degree Search
parameters:

21112.00 – Agricultural
representatives, consultants and
specialists

Natural and applied sciences
and related occupations

Occupations usually require a university degree Search
parameters:

21120.00 – Public and environmental
health and safety professionals

Natural and applied sciences
and related occupations

Occupations usually require a university degree Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCidPi/0zKe5phhwLWKY7L+TI/ol0Omg5mjXSlMlzJE3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoP9J7OYdV/8tsSUHT4fu5CNyc3vTKcKtJODjHhtSC+lf
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoO+rpRlcDR6mr5++dq7qvUnDbPBCbDgOnw9xA0lghQfz
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFxfogmPQMusaKNBDe3l7AdQbudr6Vj2OX0VpIdUW4XX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNanZqvdrBHMfW68MHhlivoShP2ewlb19VSa8Q5etqG4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMJs+3dnFjxMoV3aJxV1RxNK76Evy7KMpwRkdBnMx2Av
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLOULPVJdXnLe1sPqc9RZEY5ASVL1gFUgnZghqtOMksI
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoC1fWQDR48CTPb4Dw9uZ0YTQ7ARGHomepgx2oIo/+JVr
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGMn1rU6nvNOUEKq2tR0/POzlmQ+55qUmachz0ZuL723
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoO96Wmsj9g/PVMx/27hoijYaGpQiXjYHdX5VahdjzW3Q
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKA82C1He0jc8MDswvvrbzTuLOqBpZ7is2K0yf4wIfc9
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGzlPIuwjNWouzx5vZYvB3d5qFVTK+jpHzsYtJGDCyuF
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGR9KPXSr76s5K+wE0ByaZmdItiuDTomqvcemERuwxqf
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCC15qb4dw9U9BIOPnkL2MIpYpuazk2GmQ1RIrQSsmjd
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoN+/5fguVjZStO0GiVRnqep1lGhqy79rmr+ZYRN1J0Aw
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBr2W9hSGXd/m+L5s9NrG2Kxvixokpuv+wxsuNpPol5S
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21223.02 – Data administrators Natural and applied sciences
and related occupations

Occupations usually require a university degree Search
parameters:

22100.01 – Chemical technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22101.01 – Geological and mineral
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22110.01 – Biological technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22112.00 – Forestry technologists
and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22114.04 – Landscape designers and
landscape architectural technicians
and technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22210.00 – Architectural
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22212.01 – Drafting technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22213.01 – Land survey technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.01 – Cartographic
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.02 – Photogrammetric
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.03 – Aerial survey and remote
sensing technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.04 – Geographic information
system (GIS) technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.05 – Meteorological
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22220.02 – Web technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22221.00 – User support technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNIdUykQNPuQtVCWYB0ehXMgwKuF7FslI6Xu4CUx22hk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBZVxszrQUALZWXRLc2semGyD7CPK0nlJs4rBZi4wjHC
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGL+Q0+6K7dJTjZlKCXCml4SsikU1J0OYgU9yGXmx4Mr
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAuCUuxmhovAjgv9Rxytx4xN/KmooH9CV0Bn847ne7dW
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAa62ilF89CZLzbYOSW8k8xKmluThv4g6vDnweLRWIsW
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoByhMPh1+jDasMZO35wIhRQ4FwJBDftLuNHzeHSrImm8
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKLJPZSM2URD0cAjBkAsLH3k25tEmNjBw/R/ScxwsTM7
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBtQj7A+BrxLbHWO3TeBfyfOT1VFbKCruHucCard0aX2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOlTBqoYZn3RtEqz7rySwNw5Fx3AOmLr+dwGT4i/6MjW
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFYfG2gUz+1YM7M69JomfSFA4PGlrgjaprELDvVQI7xN
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHe6NUTqO2NRyFyL27aOk8seAPjBSzG/zx7omS8Ds42R
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJ/NoZjTv6oL1WuNRGbYazBMatjo57Z2GR9jjfUCGVlD
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoP31AQlZ/saAxKpwA/islXA6FPhsQYz+WaCIXz5xdH7M
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoG6QTF6W3JYRuwqKLZJG4KvhsphwMB5+M9JOhdiCeK/E
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoB0KqdaXAqnmBT/voiGmfWX35UPRV+LfXYbsAflXknWS
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoM1YxnnyOj9ozpByaCRTHTgIC59FqRKHu66nqjP7e37/
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22231.03 – Airworthiness inspectors Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.01 – Civil engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.02 – Civil engineering
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22301.01 – Mechanical engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22302.01 – Industrial engineering
and manufacturing technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22310.01 – Electrical and electronics
engineering technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22311.00 – Electronic service
technicians (household and business
equipment)

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22312.00 – Industrial instrument
technicians and mechanics

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.01 – Aircraft instrument
mechanics and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.02 – Aircraft electrical
mechanics and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.03 – Avionics mechanics and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.04 – Avionics inspectors Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

30010.00 – Managers in health care Health occupations Management occupations Search
parameters:

31100.02 – Internists, general Health occupations Occupations usually require a university degree Search
parameters:

31100.03 – Pediatricians, general Health occupations Occupations usually require a university degree Search
parameters:

31100.05 – Allergists and
immunologists

Health occupations Occupations usually require a university degree Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJUaRWQUxc5Ksd2Py1iOxl9huEqScFGd++9DiUeqKV1J
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEJb7C4QbMalrPDGvX2JyUAWPVnMwSVCbzSUWdG87oyr
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLAbwkFbmPQqim8NgDgWIXzWJrfQHpztWT8j8otSvoMd
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPqslRlat9JbtltvqgUDEJbPduOszQLJ+HJ9qT+Zpz/2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA+mK5v4Cq2FGXXDeu1AJVifqvJUW6KScsLu8SyFVSb7
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJZMdWOWTRFnpupP8Vo3prtRaZvKn5+vE6+zn6cK4k2+
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBwGmQ2W9EFOf5BGJnYy2UptvfkpRdhyuxh2MMhugn0Z
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAIMAepVbhPAvedfnWIk0m0MuF/SaJPUlIKhOOrVEX8C
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoIko78XB8lLRtIpZ9VdM9t5zEAV3zcvOWTa66Q4Yhe2/
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLXzVQ+dwd2zmjYhM1E4rByp0D9iXGW6uoEN/Bi9JA5m
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJ0OgoDYzIvyGqC3g185OEPvq1lLwhaO/U+vuVWQXCPH
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoK2Hmb2xhffRQxBdmJrOGzjs+vbVQOmA4rd98eHspBhH
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEn8xoAPVNOop4MVFVYOvcn72gbN4n/s+omC6Aj/2Nvs
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBPGpMttMNsGgt/k0wd0nJA4symqDR1t2p07fN5yM1Wy
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKV7QzuGBpn8Q5YEmIAMJnLdV10O8NjJP4ZEkVsKiRJo
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoI5gWHKrUPcjbFn7B/PiAwpN7cW+4luA190T0rxeDj2P
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31100.06 – Hospitalists Health occupations Occupations usually require a university degree Search
parameters:

31100.09 – Dermatologists Health occupations Occupations usually require a university degree Search
parameters:

31100.10 – Physical medicine and
rehabilitation physicians

Health occupations Occupations usually require a university degree Search
parameters:

31100.11 – Preventive medicine
physicians

Health occupations Occupations usually require a university degree Search
parameters:

31100.13 – Other specialists in
clinical medicine

Health occupations Occupations usually require a university degree Search
parameters:

31100.14 – Specialists in laboratory
medicine, including pathologists

Health occupations Occupations usually require a university degree Search
parameters:

31101.01 – General surgery Health occupations Occupations usually require a university degree Search
parameters:

31101.02 – Obstetricians and
gynecologists

Health occupations Occupations usually require a university degree Search
parameters:

31101.03 – Ophthalmologists Health occupations Occupations usually require a university degree Search
parameters:

31101.04 – Urologists Health occupations Occupations usually require a university degree Search
parameters:

31101.05 – Other specialists in
surgery

Health occupations Occupations usually require a university degree Search
parameters:

31102.00 – General practitioners and
family physicians

Health occupations Occupations usually require a university degree Search
parameters:

31103.00 – Veterinarians Health occupations Occupations usually require a university degree Search
parameters:

31110.01 – Dentists, General Health occupations Occupations usually require a university degree Search
parameters:

31110.03 – Orthodontists Health occupations Occupations usually require a university degree Search
parameters:

31110.04 – Prosthodontists Health occupations Occupations usually require a university degree Search
parameters:

31111.00 – Optometrists Health occupations Occupations usually require a university degree Search
parameters:

31112.01 – Audiologists Health occupations Occupations usually require a university degree Search

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDUJyaD1YBc8T2DdD3Fr/YwihrEkVp12iBMkLryhQj9z
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMulMllRCPVvMer4guJL1XC8BeraaSZMXqeZxY3xgwbg
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAz9N+nZ+GQSH+aa2ahUXVx8BxDT6lXZrndP0xzzST5P
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHE4BzYK7vEZAFrJGP16q+Mou7eCmhOADFs65WjYDk1I
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKiNFQyvDchKmm2iSKuvlDEY+IJmXTPpjR1Mi+RA/tmk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoG/jCSuht3MJCqabpNGpyYpzyVeS1BLvJj1m8HYcfsir
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHJ/dyVa5/RGg9vMepYw/+Cqm4scJK3yPdUWzXDqHhPL
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAHKmXWbH7kd/DAZCLUG2kom6haCIe1Rrt5TSvpffdTb
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoF+Q8dexFSDeYeWDLrLe5cxMzqy3u3LpImfPnyappWVz
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD1x/xZzeKg5OFy5L8IyEwvyoVppIiI+hx6SH9CqWmN4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoIugHJHD6vtpA6YKa/1dBbSIPqWQv+kQP5+au5rj7OyS
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPbCj1kkYvN0uhWJ74ivqOFSJ7kUvakE41YjmMDoK6o0
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKTUlSR3lvZ8yiwJF0MM7dzPorUC4dbhFe2c8GvYwfOF
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFAJG4AQ7aXT2TU8/c7NLIRpnwPv+I4vHOfQWeaNBQWG
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPLjjArVS8L2Sm/6Dt/WCMvO5UdTOXhbBEjIcCv9umN6
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKD+g5eMLOntXeXpZqofOl5G4edwk+Q0Dr0JMbgzqfWo
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJnH6RVXSk06rLDA+8GXGC9zraTZmqWUuZZPOb58YnlU
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNyxL7EXaALGTWossV/xpXNccBrX5lPmp3uHIajEvAsH
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parameters:

31112.02 – Speech language
pathologists

Health occupations Occupations usually require a university degree Search
parameters:

31120.01 – Community pharmacists
and hospital pharmacists

Health occupations Occupations usually require a university degree Search
parameters:

31120.02 – Industrial pharmacists Health occupations Occupations usually require a university degree Search
parameters:

31202.00 – Physiotherapists Health occupations Occupations usually require a university degree Search
parameters:

31203.00 – Occupational therapists Health occupations Occupations usually require a university degree Search
parameters:

31204.01 – Recreational therapists Health occupations Occupations usually require a university degree Search
parameters:

31204.02 – Kinesiologists and
exercise therapists

Health occupations Occupations usually require a university degree Search
parameters:

31209.01 – Doctors of Podiatric
Medicine

Health occupations Occupations usually require a university degree Search
parameters:

31300.00 – Nursing coordinators and
supervisors

Health occupations Occupations usually require a university degree Search
parameters:

31301.01 – General duty registered
nurses

Health occupations Occupations usually require a university degree Search
parameters:

31301.02 – Occupational health
nurses

Health occupations Occupations usually require a university degree Search
parameters:

31301.05 – Nursing researchers and
consultants

Health occupations Occupations usually require a university degree Search
parameters:

31301.06 – Clinical nurses Health occupations Occupations usually require a university degree Search
parameters:

31302.00 – Nurse practitioners Health occupations Occupations usually require a university degree Search
parameters:

31303.03 – Genetic counsellors Health occupations Occupations usually require a university degree Search
parameters:

31303.04 – Orthoptists Health occupations Occupations usually require a university degree Search
parameters:

32100.00 – Opticians Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPmdQt49O+1ecf4/jBdD/wMXcKodW6LLTDlzzgg78RDq
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPGRovq+u2RA6KSqPxV3XwTSrQSXD/avFyBgmCg9Mi4x
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBU9+BcnKWtwCdq/GaGYrJqHXyQdRgwQRRMV+zyrX2b/
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOFS/Usyjclh0EUInE7EVBKo+mFeOEUbgisRIWS8dM9s
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJ8V5cZ8AJsAeBy02Nna5qFqWEPqSniDgHcaWy9VGEd9
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGchfid3xVU9cj01/8veBdFWaokAsvsvmm5kElPwTJXX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEQ/tYQHEZqs4dX7+fv1NJcRLWdjd5iYTlltvF8982r2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFt6TYnxNZ3dwngpc4tzYYVda6BVdo/slOuPnC/NZj9r
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKDHF/PIs6I19Eu6lHpNeJc/2fHe5Ldx9LBbJtHZHEnB
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoECSq0heueVSUjGWnazC7WMprI0YMzYoxkQLk6oehTWy
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPonTOjT35EVzj7hZ6FxQRLP9bilsGV06EoLqgaKdZ+w
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoM1g5v2jP27Pq6t1PB541VRtNzjsVkrwkeF16v0LMVvz
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKjtwA9r+qtkGcMMiNgU92pD+aGJttq9gaNsRxIuEB1d
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMGHMFxKijrrpDvlWFLesNAiiq6i/u2CCTlKaalO0SG8
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOn2pgus9NaWFDwqoI88gGLph+0B6PXbu9Y+WbqYhY/9
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoI/zq4kQo4NsiU0r10Dwd+MZVQD4lq3fTvzYOwaJ39SD
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLidsX/WFujWxtiluJHmjp4TfsOdcizb6mUpzfRVISu9
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32101.02 – Operating room
technicians

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32102.00 – Paramedical occupations Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.01 – Respiratory therapists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.02 – Clinical perfusionists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.03 – Cardiopulmonary
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32112.00 – Dental technologists and
technicians

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32120.00 – Medical laboratory
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32121.01 – Radiological technologists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32121.02 – Nuclear medicine
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32121.03 – Radiation therapists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32121.04 – Magnetic Resonance
Technologist

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32122.00 – Medical sonographers Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32123.01 – Cardiology technologists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32129.02 – Ocularists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

40019.00 – Other managers in public
administration

Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

40020.01 – Faculty administrators Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoF4DVkqmBPzi0Dcpz1sQ0ZCTFnE7kDVcnFSp7ounFkt/
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKfhdJfmYUw8hfXIZSPIbfLzuyuyyRUUMXKDhHsgIF0G
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEpGLw5vJ6D3gnWZc9TESfakcUyCb9xElPKLdM9fhDQD
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDWb4a+lTAcj6Tq3JUtAkj0fJ3mJpPAQ0heO55lxTg+d
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMtVn0UXARQa6h8KWqkeNABA4aGVtpyICrz//+DeOaTc
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAN6gjbQY1O4GrY1fniLkkvNuL8S+O5WdKGooa4BZWfX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPMNQddb67bv6E3IkUYa090ooXHrWB/0VDgPL9V+pQkC
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDTThh28+IdXmqpPXMrF1hsDXmb7rYxSwXFZ896kdRNN
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNemEk+nJhhkwrHhD2uKUtA+GXCkD2Oh5ui5SnJ6X6lP
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPvnHKuBD/VrRoygNJql8Gyq9UaDUulh5oah5J4y+gL1
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFSoQMavp1I1lxDXYTMdTqZ2kp8n505L9rmpAavACsAi
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoArNRg67HM9YTYf6bvwWx4GVcSTqSVLP4iiyKfQJnein
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEvuqVyNiCSopUDQoyLYCLw4TH5CT77ee1cS3nFLUF6W
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFvr8vc/x9A3kaX/t+4XNjnNdWkBqW7tuYGsU1/9yW3W
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDI8udgi0GhJhLoU4lLAdLIK5OYuD35v8Tbg3j1HeFog
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD4Djcd5zLnUBNDwCuofrwow+ppmle3pbQpybwWGFp+N
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40020.02 – Registrars Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

40020.03 – Administrator of
vocational training schools

Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

40021.01 – School principals Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

40021.02 – Administrators of
elementary and secondary
education

Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

40030.00 – Managers in social,
community and correctional services

Occupations in education, law
and social, community and
government services

Management occupations Search
parameters:

41101.00 – Lawyers and Quebec
notaries

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41201.02 – Post-secondary research
assistants

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41210.00 – College and other
vocational instructors

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41310.01 – Police investigators Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41310.02 – Coroners and medical
examiners

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.04 – Immigration and
citizenship consultants

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.05 – International aid and
development project officers

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.06 – Social survey researchers Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.07 – Social service planners Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41407.00 – Program officers unique
to government

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.01 – Anthropologists Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoC3gL4iCBciPM3VedbyJrbxZO2Dis/5v/rAQy5eOr976
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBPoTs7ZMRfRvNNNfNPrEdyeqM5LhifTAFkbOgfaE196
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFqxqzmBa5bo8lMkUHDw6S5lkmTt7EZ+LZOiMDcx0K4y
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKzI0a9cXIkfe1JAR8vJxf4vgmFV4QCn/f+ANYYeXYkO
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoG4EIQ2IJT3VufZLwJ+KIKZfX6qrtvt/CRH6XT4GfWk0
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLzXZ9VN1XVmTXHB/nMSNqZDZo65rzNYyyOKNqiRFJTp
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDc1ctVN31nxgLgzwVf0A2bv5VLbzCQejUNBVdEUgCwV
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOoQFppP5vX3WrzvBShG+a/IwSd75jyuREBAPixpvtHq
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoP2tDJX+i2oQdyQFWuPP5pKKwJ1hTqYys3GzcdGmAb0c
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEXSiX0OSuUuoVrZfHYiI9SMJ7E33qAns0BqQBDGVugG
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoErbCGsjcaDWHnHFKFVkKQOvGmGZNNKM7GgMfCjMW7+s
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDa7FrkzOVjxIn/4CucZ64v7RgGeLz6ctWizUy5H3xI0
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMReDfu3bN97wPlDQTRA4uMojhKDhvV+UHL5mdUy8VMl
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoE3gB2phUbE2B9y/c7Vh1xBdKnoRw0XxMITrOiuZaGeQ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAcg1HKYxCZgMtpGvmIvpi3qgjIcPLnhGGDqkCP4iP07
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBkCM3F7gUVtzyAPCDqQ/kJmC/blhT+D2+uNZqeSnfPP
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41409.02 – Archaeologists Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.03 – Geographers Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.04 – Historians Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.05 – Linguists Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.06 – Political scientists Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.07 – Psychometricians Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.08 – Sociologists Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.09 – Other social science
professionals

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

42102.00 – Specialized members of
the Canadian Armed Forces

Occupations in education, law
and social, community and
government services

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

51100.00 – Librarians Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51101.01 – Conservators Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51101.02 – Curators Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51102.00 – Archivists Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51112.00 – Technical writers Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51120.01 – Film, radio, television and
video game producers

Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51120.02 – Directors Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51121.03 – Arrangers Occupations in art, culture, Occupations usually require a university degree Search

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD3kEr7qNLkJ9aa2exTVaJVMohl42+XOQbqWcfv2qaaJ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKVZ8uZRswu9yG+D8v5t/b2qHQCuCyZS4dmFpdCv52Ds
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoABr0gTxD06CVH5xgp2UZAAgpHnCFPC2IPP7jB7ixYqk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAJGXCd8zWtVpxH5aXAy8wlCgqJhClNYW1s01Pa0hn8X
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOOiMxsaskjpYS0rsOSXmdevtRe9fP8U4jEN8FP8Qyp2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoF5v11/Kc677DmqepygnJb4BQTE3qKdpm1i/XVoD4+yE
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAn7uU6o2vuLJQiSnvVKHiJaqxinypR7ygdG1Y7LeU/u
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDLD9npKFsX3rf0eP2pnWlPl6fsWeR0XTon7XF13RRkk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLlY5xxOa1Seo6Qj0dmjOuhLqX70YPDs2tSaMpnZ0x1E
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMX6Qvx88IMM2qos/512X9Ev51TxGwBfF5Z82AtWvwEV
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJyUFLAZVS2NZ6rd1YcPL/pQdcmYE3LhyE30nZXCgflp
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGB3XpCI1as7tH4WeHKU4pNAAyTSDBXR36Bb1dfnMxsl
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoK/Fr9Xe7IGJVn05O3asS2vViq2mb1yNBcaKNGL3ttiq
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLNh7EwsFjcaJjC31lS2Kra9XjcxkN4hxWOcbtje7+wl
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHpku0t8UqdDv+gU+rbdu0FJWGLSZEcfsLkcOK+i7u8V
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEJBy6dy8rkzCZrvEOdtDjCJk2/OdSfcgFRT57gjAqw0
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEQKgcfz+7ZGolHF13gTt+nMQT1yNtsOOq7Y+2sRf5AY
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recreation and sport parameters:

52120.01 – Graphic designers Occupations in art, culture,
recreation and sport

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

52120.02 – Illustrators Occupations in art, culture,
recreation and sport

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

60010.00 – Corporate sales
managers

Sales and service occupations Management occupations Search
parameters:

60020.00 – Retail and wholesale
trade managers

Sales and service occupations Management occupations Search
parameters:

60030.00 – Restaurant and food
service managers

Sales and service occupations Management occupations Search
parameters:

60031.00 – Accommodation service
managers

Sales and service occupations Management occupations Search
parameters:

60040.00 – Managers in customer
and personal services

Sales and service occupations Management occupations Search
parameters:

62023.01 – Customer service
representatives supervisors -
financial services

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

62100.00 – Technical sales specialists
- wholesale trade

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

63102.00 – Financial sales
representatives

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of less than two years; or more
than six months of on-the-job training

Search
parameters:

64400.00 – Customer services
representatives - financial
institutions

Sales and service occupations Occupations usually require a secondary school
diploma; or several weeks of on-the-job training

Search
parameters:

70010.00 – Construction managers Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70011.00 – Home building and
renovation managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70012.01 – Facility operation
managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70020.01 – Transportation managers,
operations

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70020.02 – Transportation managers,
freight traffic

Trades, transport and
equipment operators and

Management occupations Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoH3VuZpMPxtlTaGmMk59yIZTk19rB2CcD+0XDktv1eB3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD3N+HNA5lujQrjPg3MYg772l58I+3qWg1FY4gU52/RX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNahXSHCFrCfQ5vn39hc77JLz1BdzYhMiY9v2hE8j/He
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoON8iNnp4o4cDcVmRHWzyoIDMU860+xdVx/Wbd9d/xgk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCiasUQElgKPQpQSRhTPlUMPHyRIsQbqlEi3SpTTC7c+
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOLmgB2UPL1e9GvKYbrOtGZWVfPoneCtLVe/Ix+pVjCv
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoC1Hlu656Xb2YiSGJ79ydorQgvLGHP6wkLQT/D6aujlp
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBhmHluwHrxgXW8WhFuBaKLYLrNDUFDa6h5x1SzO32n4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoL65KXO19s1s08kAVnOekjhf23vCSwhUBVbiG2/EWy8g
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoF6ZctL71dz0frHtosfJnU4UNCu9WZ+dMlTrZampo2k/
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPhTXtvKvpFmjHNFZketlSh8YB/u+iD08DnRHNUE8EuP
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFeO8vAIVmJ9I60vcWClTkM9XrMnr8gKron0QmFTyJt4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoP65zpoIzSsDCAe68n59an2V3t3wYdKBY0mqFQ3gHJk2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoIF/8D7cdaILucV81Q/nO27zDhAOtyYYu5fNcXTMODh3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHWnBfpik0c8iiIGemPF+2Q8ar1C3WSpTHN53yinw4Op
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDgF2czdwryvlv/6Kf44Xq3EZWyVn5EcbE+zdngk0S6U
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related occupations

70021.00 – Postal and courier
services managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

72011.00 – Contractors and
supervisors, electrical trades and
telecommunications occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72022.00 – Supervisors, printing and
related occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72200.00 – Electricians (except
industrial and power system)

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72201.00 – Industrial electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72202.00 – Power system electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72404.01 – Aircraft mechanics Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72404.02 – Aircraft inspectors Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72410.01 – Automotive service
technicians

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72601.03 – Flight service specialists Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72602.00 – Deck officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72603.00 – Engineer officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72604.01 – Railway traffic controllers Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72604.02 – Marine traffic regulators Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

90010.00 – Manufacturing managers Occupations in manufacturing
and utilities

Management occupations Search
parameters:

90011.01 – Water supply managers Occupations in manufacturing
and utilities

Management occupations Search
parameters:
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Search parameters:

 Competency search description:

Category – Skills:

Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.
Descriptor – Problem Solving: 
The capability to identify problems and review related information to develop solutions or feasible options to achieve the desired end state.

Category – Skills:

Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.
Descriptor – Digital Literacy: 
The capability to understand and use digital devices and tools to obtain, exchange, create or process digital information in a secure manner.

Filter items:

Sort by:

 Advanced search View all occupations A-Z

Keyword Code Competency

Version

OaSIS 2023 Version 1.0

Search by keyword

 

 Broad occupational category

 Training, Education, Experience and Responsibilities

 Alphabetical listing

 Filter by descriptor rating:

Code - Ascending Card view !

Filter items Showing 1 to 78 of 78 entries (filtered from 900 total entries)Show All  entries

OaSIS profile Broad occupational category Training, Education, Experience and Responsibilities Measured
dimensions

11202.00 – Professional occupations
in marketing, advertising and public
relations

Business, finance and
administration occupations

Occupations usually require a university degree Search
parameters:

     

Digital
Literacy

Proficiency
or
complexity



Example: Designer Search
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12010.00 – Supervisors, general
office and administrative support
workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12011.00 – Supervisors, finance and
insurance office workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12012.00 – Supervisors, library,
correspondence and related
information workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12101.00 – Human resources and
recruitment officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12102.00 – Procurement and
purchasing agents and officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12103.00 – Conference and event
planners

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12200.00 – Accounting technicians
and bookkeepers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12201.01 – Insurance adjusters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12202.00 – Insurance underwriters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12203.02 – Business valuators Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22100.01 – Chemical technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22101.01 – Geological and mineral
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22110.01 – Biological technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22112.00 – Forestry technologists
and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or

Search

level: 3

Problem
Solving

Proficiency
or
complexity
level: 3
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supervisory occupations parameters:

22114.04 – Landscape designers and
landscape architectural technicians
and technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22210.00 – Architectural
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22212.01 – Drafting technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22213.01 – Land survey technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.01 – Cartographic
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.02 – Photogrammetric
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.03 – Aerial survey and remote
sensing technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.04 – Geographic information
system (GIS) technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22220.02 – Web technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22221.00 – User support technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22231.03 – Airworthiness inspectors Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.01 – Civil engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.02 – Civil engineering
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22301.01 – Mechanical engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22302.01 – Industrial engineering
and manufacturing technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22310.01 – Electrical and electronics Natural and applied sciences Occupations usually require a college diploma or Search
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engineering technologists and related occupations apprenticeship training of two or more years; or
supervisory occupations

parameters:

22311.00 – Electronic service
technicians (household and business
equipment)

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22312.00 – Industrial instrument
technicians and mechanics

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.01 – Aircraft instrument
mechanics and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.02 – Aircraft electrical
mechanics and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.03 – Avionics mechanics and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22313.04 – Avionics inspectors Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

31204.01 – Recreational therapists Health occupations Occupations usually require a university degree Search
parameters:

31204.02 – Kinesiologists and
exercise therapists

Health occupations Occupations usually require a university degree Search
parameters:

32100.00 – Opticians Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.01 – Respiratory therapists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.02 – Clinical perfusionists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.03 – Cardiopulmonary
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32120.00 – Medical laboratory
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32121.04 – Magnetic Resonance
Technologist

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32123.01 – Cardiology technologists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

41210.00 – College and other
vocational instructors

Occupations in education, law
and social, community and

Occupations usually require a university degree Search
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https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLXzVQ+dwd2zmjYhM1E4rByp0D9iXGW6uoEN/Bi9JA5m
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJ0OgoDYzIvyGqC3g185OEPvq1lLwhaO/U+vuVWQXCPH
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoK2Hmb2xhffRQxBdmJrOGzjs+vbVQOmA4rd98eHspBhH
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoGchfid3xVU9cj01/8veBdFWaokAsvsvmm5kElPwTJXX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEQ/tYQHEZqs4dX7+fv1NJcRLWdjd5iYTlltvF8982r2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLidsX/WFujWxtiluJHmjp4TfsOdcizb6mUpzfRVISu9
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEpGLw5vJ6D3gnWZc9TESfakcUyCb9xElPKLdM9fhDQD
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDWb4a+lTAcj6Tq3JUtAkj0fJ3mJpPAQ0heO55lxTg+d
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMtVn0UXARQa6h8KWqkeNABA4aGVtpyICrz//+DeOaTc
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPMNQddb67bv6E3IkUYa090ooXHrWB/0VDgPL9V+pQkC
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoFSoQMavp1I1lxDXYTMdTqZ2kp8n505L9rmpAavACsAi
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEvuqVyNiCSopUDQoyLYCLw4TH5CT77ee1cS3nFLUF6W
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOoQFppP5vX3WrzvBShG+a/IwSd75jyuREBAPixpvtHq
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government services parameters:

41310.02 – Coroners and medical
examiners

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.04 – Immigration and
citizenship consultants

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.04 – Historians Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

51100.00 – Librarians Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51102.00 – Archivists Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51120.02 – Directors Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51121.03 – Arrangers Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

52120.01 – Graphic designers Occupations in art, culture,
recreation and sport

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

52120.02 – Illustrators Occupations in art, culture,
recreation and sport

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

60020.00 – Retail and wholesale
trade managers

Sales and service occupations Management occupations Search
parameters:

60030.00 – Restaurant and food
service managers

Sales and service occupations Management occupations Search
parameters:

60031.00 – Accommodation service
managers

Sales and service occupations Management occupations Search
parameters:

60040.00 – Managers in customer
and personal services

Sales and service occupations Management occupations Search
parameters:

62023.01 – Customer service
representatives supervisors -
financial services

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

62100.00 – Technical sales specialists
- wholesale trade

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

63102.00 – Financial sales
representatives

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of less than two years; or more
than six months of on-the-job training

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEXSiX0OSuUuoVrZfHYiI9SMJ7E33qAns0BqQBDGVugG
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoErbCGsjcaDWHnHFKFVkKQOvGmGZNNKM7GgMfCjMW7+s
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoABr0gTxD06CVH5xgp2UZAAgpHnCFPC2IPP7jB7ixYqk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMX6Qvx88IMM2qos/512X9Ev51TxGwBfF5Z82AtWvwEV
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoK/Fr9Xe7IGJVn05O3asS2vViq2mb1yNBcaKNGL3ttiq
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEJBy6dy8rkzCZrvEOdtDjCJk2/OdSfcgFRT57gjAqw0
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEQKgcfz+7ZGolHF13gTt+nMQT1yNtsOOq7Y+2sRf5AY
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoH3VuZpMPxtlTaGmMk59yIZTk19rB2CcD+0XDktv1eB3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD3N+HNA5lujQrjPg3MYg772l58I+3qWg1FY4gU52/RX
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoON8iNnp4o4cDcVmRHWzyoIDMU860+xdVx/Wbd9d/xgk
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCiasUQElgKPQpQSRhTPlUMPHyRIsQbqlEi3SpTTC7c+
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOLmgB2UPL1e9GvKYbrOtGZWVfPoneCtLVe/Ix+pVjCv
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoC1Hlu656Xb2YiSGJ79ydorQgvLGHP6wkLQT/D6aujlp
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBhmHluwHrxgXW8WhFuBaKLYLrNDUFDa6h5x1SzO32n4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoL65KXO19s1s08kAVnOekjhf23vCSwhUBVbiG2/EWy8g
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoF6ZctL71dz0frHtosfJnU4UNCu9WZ+dMlTrZampo2k/
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Date modified: 2023-06-02

70012.01 – Facility operation
managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70021.00 – Postal and courier
services managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

72011.00 – Contractors and
supervisors, electrical trades and
telecommunications occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72022.00 – Supervisors, printing and
related occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72200.00 – Electricians (except
industrial and power system)

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72201.00 – Industrial electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72202.00 – Power system electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72404.01 – Aircraft mechanics Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72404.02 – Aircraft inspectors Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72601.03 – Flight service specialists Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72602.00 – Deck officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72603.00 – Engineer officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72604.01 – Railway traffic controllers Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.01 – Power engineers Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.02 – Power systems operators Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoIF/8D7cdaILucV81Q/nO27zDhAOtyYYu5fNcXTMODh3
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHOkv6vgXEgxCv54xWsCxDLxZ8C64/OXAvU3T2naokUF
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJnoZUdcIt1lRuKaGnKn2lhPXIyz5iEApwoc3gWAu0lB
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDx2AU/GOYdmuaxeYONexr4hKtNw1UhdkshLXvffvIXP
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNvp/wciXsOqzjSHfXgXovLGaj4eG3cudKzpphaft7iD
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJi0P9DQVXHXIgwtUG/pzvLZA2+rhdFqlDaB9wU1gKYB
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNWGfnBYZVTqd39iSGpyqry+kZdx7DijaEswDc9R5vfz
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJ4hyW6vivn0sPwXuDIPb7fTVHDZLw9TNvgCRdsW1hc9
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNu7mY5bWduhgyNCmwr1KLOKOsU/rOD29hQ/8pR70VtQ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAfsxiNsN4qwv1uQmwupuVgEv8Hr74S/M0z2pEmgt3Jw
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMdm6Y6eL+XFe/I401VW9GcTSy30Dkzbof5PfJj0GNNP
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJX30uwSqZOnsiGkQvmwBDzDnCJJvxCX1hNmirTghAmU
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoHuOEsCC41TIymSrF+7txCyVWfS0GI7MdU4+Hls2k9C8
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJM5bWjHF8qUAbmoqFsaWPjBAW9Nl37rrGnKyeYuy5fw
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD3QY/cglcY7X3IbH/9HWzqThFi7dQ8Ad/nkBdBEposs
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Date modified: 2023-06-02

90011.02 – Electrical power
distribution managers

Occupations in manufacturing
and utilities

Management occupations Search
parameters:

90011.03 – Natural gas and
petroleum supply managers

Occupations in manufacturing
and utilities

Management occupations Search
parameters:

90011.04 – Water pollution control
managers

Occupations in manufacturing
and utilities

Management occupations Search
parameters:

90011.05 – Waste systems managers Occupations in manufacturing
and utilities

Management occupations Search
parameters:

92100.01 – Power engineers Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.02 – Power systems operators Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOHiiTlUw/TBaWSfpYgM3y3LxEoXWGMS53VPfjWbSDqQ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLaJbwRnc/E7WyCfysHPlt1f/q86GJO7++fKDZva8agd
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLEO98MOlkFBHZPrDt3OUx4Og0Z8TvswBBqFwxHjA810
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCE1f5GZ3VV7uG18bBEwkD89q2Acu6EvR/+0pV6/d7nZ
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJM5bWjHF8qUAbmoqFsaWPjBAW9Nl37rrGnKyeYuy5fw
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoD3QY/cglcY7X3IbH/9HWzqThFi7dQ8Ad/nkBdBEposs
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 OaSIS - Advanced search
 

 OaSIS - Search results> > > >

OaSIS - Search results

Search parameters:

 Competency search description:

Category – Abilities:

Innate and developed aptitudes that facilitate the acquisition of knowledge and skills to carry out expected work.
Descriptor – Problem Identification: 
The ability to identify an existing or potential problem. It is not about solving the problem, but only about recognizing its presence.

Category – Skills:

Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.
Descriptor – Problem Solving: 
The capability to identify problems and review related information to develop solutions or feasible options to achieve the desired end state.

Category – Skills:

Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.
Descriptor – Digital Literacy: 
The capability to understand and use digital devices and tools to obtain, exchange, create or process digital information in a secure manner.

Filter items:

Sort by:

 Advanced search View all occupations A-Z

Keyword Code Competency

Version

OaSIS 2023 Version 1.0

Search by keyword

 

 Broad occupational category

 Training, Education, Experience and Responsibilities

 Alphabetical listing

 Filter by descriptor rating:

Code - Ascending Card view !

Filter items Showing 1 to 55 of 55 entries (filtered from 900 total entries)Show All  entries

OaSIS profile Broad occupational category Training, Education, Experience and Responsibilities Measured
dimensions

11202.00 – Professional occupations
in marketing, advertising and public
relations

Business, finance and
administration occupations

Occupations usually require a university degree Search
parameters:

     

Example: Designer Search

https://www.canada.ca/en.html
https://noc.esdc.gc.ca/?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisWelcome?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch?GoCTemplateCulture=en-CA
https://www.canada.ca/en.html
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch
https://noc.esdc.gc.ca/Oasis/OasisKeywordSearchResults?objectid=+RfX3OjsrgBRFnO6F2dYrK8RB3y1eiXNevS1/CGtOwytpLVyPQA0xMPgp94O/SO0mvLHfVZhc1FBpw0QwgOeJQ==
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoCS7MSXyqlSlaGU4Z1768k73dnRlPK+zEu/hllOA/6Vx
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12010.00 – Supervisors, general
office and administrative support
workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12011.00 – Supervisors, finance and
insurance office workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12012.00 – Supervisors, library,
correspondence and related
information workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12101.00 – Human resources and
recruitment officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12102.00 – Procurement and
purchasing agents and officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12103.00 – Conference and event
planners

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12200.00 – Accounting technicians
and bookkeepers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12202.00 – Insurance underwriters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22101.01 – Geological and mineral
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22112.00 – Forestry technologists
and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22114.04 – Landscape designers and Natural and applied sciences Occupations usually require a college diploma or Search

Problem
Identification

Proficiency
or
complexity
level: 3



Digital
Literacy

Proficiency
or
complexity
level: 3



Problem
Solving

Proficiency
or
complexity
level: 3



https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoM2FokYxEDimbodQGA2sCCNlaVzaGQ+0AR5otkWlbKiR
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoKXGZe3fuCllxU92/qKX8IqGSjMi+rbbLdqUjp95YQlY
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoMTmpvQDemGZhE/8Du8ukQvQ9oAOyvOTsRpfi+pEWEGy
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA1FnUzBqvNqS95vcQ4FXQdwj/AcisKsCfL5duQiqvLO
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA2yhKxTkp2OzyiysiUtFSK/mRA52ia7BPfQ/bjKdHms
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoICFdEV1y79GNXyiF6e670Q0sL31tT56pL3F4sWusC7O
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoNanZqvdrBHMfW68MHhlivoShP2ewlb19VSa8Q5etqG4
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoC1fWQDR48CTPb4Dw9uZ0YTQ7ARGHomepgx2oIo/+JVr
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landscape architectural technicians
and technologists

and related occupations apprenticeship training of two or more years; or
supervisory occupations

parameters:

22210.00 – Architectural
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22212.01 – Drafting technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.04 – Geographic information
system (GIS) technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22220.02 – Web technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22221.00 – User support technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.01 – Civil engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.02 – Civil engineering
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22301.01 – Mechanical engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22302.01 – Industrial engineering
and manufacturing technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22310.01 – Electrical and electronics
engineering technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22311.00 – Electronic service
technicians (household and business
equipment)

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22312.00 – Industrial instrument
technicians and mechanics

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

31204.01 – Recreational therapists Health occupations Occupations usually require a university degree Search
parameters:

31204.02 – Kinesiologists and
exercise therapists

Health occupations Occupations usually require a university degree Search
parameters:

32100.00 – Opticians Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.01 – Respiratory therapists Health occupations Occupations usually require a college diploma or Search
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apprenticeship training of two or more years; or
supervisory occupations

parameters:

32103.02 – Clinical perfusionists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.03 – Cardiopulmonary
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32120.00 – Medical laboratory
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32123.01 – Cardiology technologists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

41210.00 – College and other
vocational instructors

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41403.04 – Immigration and
citizenship consultants

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

41409.04 – Historians Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

51100.00 – Librarians Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

51120.02 – Directors Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

60020.00 – Retail and wholesale
trade managers

Sales and service occupations Management occupations Search
parameters:

60030.00 – Restaurant and food
service managers

Sales and service occupations Management occupations Search
parameters:

60031.00 – Accommodation service
managers

Sales and service occupations Management occupations Search
parameters:

60040.00 – Managers in customer
and personal services

Sales and service occupations Management occupations Search
parameters:

62023.01 – Customer service
representatives supervisors -
financial services

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

62100.00 – Technical sales specialists
- wholesale trade

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

63102.00 – Financial sales
representatives

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of less than two years; or more

Search
parameters:
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https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoABr0gTxD06CVH5xgp2UZAAgpHnCFPC2IPP7jB7ixYqk
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Date modified: 2023-06-02

than six months of on-the-job training

70012.01 – Facility operation
managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70021.00 – Postal and courier
services managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

72011.00 – Contractors and
supervisors, electrical trades and
telecommunications occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72022.00 – Supervisors, printing and
related occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72200.00 – Electricians (except
industrial and power system)

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72201.00 – Industrial electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72601.03 – Flight service specialists Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72602.00 – Deck officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72603.00 – Engineer officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.01 – Power engineers Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.02 – Power systems operators Occupations in manufacturing
and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:
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OaSIS - Search results

Search parameters:

 Competency search description:

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Reading Comprehension: 
The capability to understand written information presented through words, sentences, paragraphs, symbols, and images in work-related
documents.

Category – Abilities:
Innate and developed aptitudes that facilitate the acquisition of knowledge and skills to carry out expected work.

Descriptor – Problem Identification: 
The ability to identify an existing or potential problem. It is not about solving the problem, but only about recognizing its presence.

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Problem Solving: 
The capability to identify problems and review related information to develop solutions or feasible options to achieve the desired end state.

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Digital Literacy: 
The capability to understand and use digital devices and tools to obtain, exchange, create or process digital information in a secure manner.

Filter items:

Sort by:

 Advanced search View all occupations A-Z

Keyword Code Competency

Version

OaSIS 2023 Version 1.0

Search by keyword

 

 Broad occupational category

 Training, Education, Experience and Responsibilities

 Alphabetical listing

 Filter by descriptor rating:

Code - Ascending Card view !

Filter items Showing 1 to 48 of 48 entries (filtered from 900 total entries)Show All  entries

Example: Designer Search

https://www.canada.ca/en.html
https://noc.esdc.gc.ca/?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisWelcome?GoCTemplateCulture=en-CA
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch?GoCTemplateCulture=en-CA
https://www.canada.ca/en.html
https://noc.esdc.gc.ca/Oasis/OasisAdvancedSearch
https://noc.esdc.gc.ca/Oasis/OasisKeywordSearchResults?objectid=+RfX3OjsrgBRFnO6F2dYrK8RB3y1eiXNevS1/CGtOwytpLVyPQA0xMPgp94O/SO0mvLHfVZhc1FBpw0QwgOeJQ==
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OaSIS profile
Broad occupational
category

Training, Education, Experience and
Responsibilities Measured

dimensions

12010.00 – Supervisors, general
office and administrative support
workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12011.00 – Supervisors, finance and
insurance office workers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12101.00 – Human resources and
recruitment officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12102.00 – Procurement and
purchasing agents and officers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12103.00 – Conference and event
planners

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12200.00 – Accounting technicians
and bookkeepers

Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

12202.00 – Insurance underwriters Business, finance and
administration occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22101.01 – Geological and mineral
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

     

Problem
Identification

Proficiency
or
complexity
level: 3



Reading
Comprehension

Proficiency
or
complexity
level: 3



Digital Literacy
Proficiency
or
complexity
level: 3



Problem
Solving

Proficiency
or
complexity
level: 3
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22112.00 – Forestry technologists
and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22210.00 – Architectural
technologists and technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22212.01 – Drafting technologists Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22214.04 – Geographic information
system (GIS) technologists and
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22220.02 – Web technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22221.00 – User support technicians Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.01 – Civil engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22300.02 – Civil engineering
technicians

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22301.01 – Mechanical engineering
technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22302.01 – Industrial engineering
and manufacturing technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22310.01 – Electrical and electronics
engineering technologists

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22311.00 – Electronic service
technicians (household and
business equipment)

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

22312.00 – Industrial instrument
technicians and mechanics

Natural and applied sciences
and related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

31204.01 – Recreational therapists Health occupations Occupations usually require a university degree Search
parameters:

31204.02 – Kinesiologists and
exercise therapists

Health occupations Occupations usually require a university degree Search
parameters:

32100.00 – Opticians Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.01 – Respiratory therapists Health occupations Occupations usually require a college diploma or

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoAa62ilF89CZLzbYOSW8k8xKmluThv4g6vDnweLRWIsW
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https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoBtQj7A+BrxLbHWO3TeBfyfOT1VFbKCruHucCard0aX2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoP31AQlZ/saAxKpwA/islXA6FPhsQYz+WaCIXz5xdH7M
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoB0KqdaXAqnmBT/voiGmfWX35UPRV+LfXYbsAflXknWS
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoM1YxnnyOj9ozpByaCRTHTgIC59FqRKHu66nqjP7e37/
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoEJb7C4QbMalrPDGvX2JyUAWPVnMwSVCbzSUWdG87oyr
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLAbwkFbmPQqim8NgDgWIXzWJrfQHpztWT8j8otSvoMd
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoPqslRlat9JbtltvqgUDEJbPduOszQLJ+HJ9qT+Zpz/2
https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoA+mK5v4Cq2FGXXDeu1AJVifqvJUW6KScsLu8SyFVSb7
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https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoLidsX/WFujWxtiluJHmjp4TfsOdcizb6mUpzfRVISu9
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apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.02 – Clinical perfusionists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32103.03 – Cardiopulmonary
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32120.00 – Medical laboratory
technologists

Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

32123.01 – Cardiology technologists Health occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

41403.04 – Immigration and
citizenship consultants

Occupations in education, law
and social, community and
government services

Occupations usually require a university degree Search
parameters:

51120.02 – Directors Occupations in art, culture,
recreation and sport

Occupations usually require a university degree Search
parameters:

60020.00 – Retail and wholesale
trade managers

Sales and service occupations Management occupations Search
parameters:

60030.00 – Restaurant and food
service managers

Sales and service occupations Management occupations Search
parameters:

60031.00 – Accommodation service
managers

Sales and service occupations Management occupations Search
parameters:

60040.00 – Managers in customer
and personal services

Sales and service occupations Management occupations Search
parameters:

62023.01 – Customer service
representatives supervisors -
financial services

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

62100.00 – Technical sales specialists
- wholesale trade

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

63102.00 – Financial sales
representatives

Sales and service occupations Occupations usually require a college diploma or
apprenticeship training of less than two years; or more
than six months of on-the-job training

Search
parameters:

70012.01 – Facility operation
managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

70021.00 – Postal and courier
services managers

Trades, transport and
equipment operators and
related occupations

Management occupations Search
parameters:

72011.00 – Contractors and
supervisors, electrical trades and

Trades, transport and
equipment operators and

Occupations usually require a college diploma or
apprenticeship training of two or more years; or

Search

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoDWb4a+lTAcj6Tq3JUtAkj0fJ3mJpPAQ0heO55lxTg+d
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https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoOLmgB2UPL1e9GvKYbrOtGZWVfPoneCtLVe/Ix+pVjCv
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Date modified: 2023-06-02

telecommunications occupations related occupations supervisory occupations parameters:

72022.00 – Supervisors, printing and
related occupations

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72200.00 – Electricians (except
industrial and power system)

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72201.00 – Industrial electricians Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72601.03 – Flight service specialists Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

72602.00 – Deck officers, water
transport

Trades, transport and
equipment operators and
related occupations

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.01 – Power engineers Occupations in
manufacturing and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

92100.02 – Power systems operators Occupations in
manufacturing and utilities

Occupations usually require a college diploma or
apprenticeship training of two or more years; or
supervisory occupations

Search
parameters:

https://noc.esdc.gc.ca/Oasis/ViewOccupationalProfile?objectid=8OqhxUM3Z3/MEfw3dELPoJnoZUdcIt1lRuKaGnKn2lhPXIyz5iEApwoc3gWAu0lB
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Search parameters:

 Competency search description:

Category – Personal Attributes:
Personal characteristics that are innate and developed through the social context and personal experiences to which the individual is exposed.
These qualities influence the way one is and does things and are considered valuable assets for work performance.

Descriptor – Collaboration: 
The quality of contributing and working cooperatively while being supportive and inclusive of others to achieve a common goal.

Category – Personal Attributes:
Personal characteristics that are innate and developed through the social context and personal experiences to which the individual is exposed.
These qualities influence the way one is and does things and are considered valuable assets for work performance.

Descriptor – Concern for Others: 
The quality of having empathy towards others' feelings and needs and being understanding and helpful.

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Reading Comprehension: 
The capability to understand written information presented through words, sentences, paragraphs, symbols, and images in work-related
documents.

Category – Abilities:
Innate and developed aptitudes that facilitate the acquisition of knowledge and skills to carry out expected work.

Descriptor – Problem Identification: 
The ability to identify an existing or potential problem. It is not about solving the problem, but only about recognizing its presence.

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Problem Solving: 
The capability to identify problems and review related information to develop solutions or feasible options to achieve the desired end state.

Category – Skills:
Developed capabilities that an individual must have to be effective in a job, role, function, task or duty.

Descriptor – Digital Literacy: 
The capability to understand and use digital devices and tools to obtain, exchange, create or process digital information in a secure manner.

Filter items:

 Advanced search View all occupations A-Z

Keyword Code Competency

Version

OaSIS 2023 Version 1.0
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	Next Generation Manufacturing Canada (NGen)
	Prepared by:
	Automotive Parts Manufacturers’ Association (APMA)
	The APMA is Canada’s national association representing OEM producers of parts, equipment, tools, supplies, advanced technology and services for the worldwide automotive industry.
	In 2018, automotive parts shipments were over $35 billion, and the industry employment level was over 100,000 people. The Association was founded in 1952 and its members account for 90% of independent parts production in Canada.
	The APMA’s fundamental objective is to promote the original equipment automotive supply manufacturing industry both domestically and internationally.
	The APMA provides important industry representation to both federal and provincial governments, supports regional government initiatives, and creates and executes global marketing initiatives to develop trade and business opportunities for our members...
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	The automotive parts manufacturing industry in Canada is a crucial component of the broader automotive sector, contributing billions in shipments and employing over 100,000. With over 100 years in Canada, the industry has proven to be innovative with ...
	The automotive parts manufacturing sector in Canada is made up of a diverse range of companies, including large Tier 1, 2 and 3 companies but especially small and medium- sized businesses. Despite global challenges like the pandemic, supply chain issu...
	Key players include Magna, Linamar, Martinrea and ABC Technologies to name a few. They have operated in Canada for decades and supply both internal combustion and electric vehicles by producing engine parts, chassis systems, electrical systems, interi...
	Canadian automotive parts manufacturers invest heavily in research and development, often in partnership with colleges and universities, to develop cutting-edge products and to improve processes, efficiency and performance. Supply chain integration is...
	Despite evolving market dynamics and technological disruptions, Canadian manufacturers continue to adapt and thrive, positioning the country as a leading player globally. The graph below illustrates that automotive manufacturers in Ontario stand as th...
	With over 100 years in Ontario, automotive parts manufacturers have seen trends in employment demand reﬂect the ever-changing landscape shaped by population dynamics, economic forces and technological advancements. Below are signiﬁcant key trends curr...
	High Demand for Skilled Employees
	There is consistent demand for highly skilled workers to address the existing labour shortage but this continues to take place across all major Canadian industry. In automotive, highly skilled positions require expertise in electric and hybrid technol...

	People/Soft Skills
	Beyond technical competencies, there is a growing emphasis on people/soft skills in the automotive workforce, skills that focus on human interaction. Effective communication, teamwork, leadership and conﬂict management are critical components of a wel...
	employee proﬁle. The ability to collaborate and adapt is vital in manufacturing plants to create company culture and retain workers.

	Attracting Talent to Manufacturing Jobs
	Attracting individuals to manufacturing jobs remains a signiﬁcant challenge – not just highly skilled but all levels of employment. This is partly due to misconceptions about the nature of the work and manufacturing facilities. Stronger marketing and ...

	Investment in Employee Development
	To address technical and soft skills shortages, companies are investing in employee development programs both in-house and third-party. Training initiatives, apprenticeships and partnerships with colleges and universities are used to upskill the exist...

	Promotion of Diversity and Inclusion
	In order to attract new talent, companies are identifying new pools of talent that have been historically excluded from the sector. With diversity in hiring practices, mentorship, wraparound supports and DEI training for all staff, the effort is resul...

	On-the-Job Training for Higher Retention
	Companies are recognizing the scarcity of candidates who have the precise skills required for the automotive industry. In response, there has been a shift toward hiring individuals with foundational skills and then investing in on-the-job training pro...

	Flexibility in Education Requirements
	The emphasis on traditional educational qualiﬁcations is giving way to a more ﬂexible approach. Companies are placing greater importance on candidates' potential, problem- solving abilities and soft/people skills. This shift reﬂects an understanding t...
	As part of this research project, APMA pledged to gather survey data and statistical insights from 25 companies engaged in automotive parts manufacturing. The sample selection aimed to mirror the distribution of manufacturing companies of different sc...
	We invited organizations within the automotive sector to actively participate in our research initiative focused on assessing current and anticipated workforce conditions. By joining this collaborative effort, the organization would play a pivotal rol...
	APMA's research initiative unfolds in two primary phases, complemented by outcomes from similar programs currently underway at the APMA in the areas of workforce development. The ﬁrst phase entails contextual interviews designed to extract vital RFQ- ...
	After the synchronous discussion and introduction of the walkthrough, participants received a follow-up email containing all essential links, codes, and instructions for completing the online survey. They were strongly encouraged to promptly engage in...
	In strategizing participation targets, APMA committed to incorporating data from a minimum of 25 companies within Canada’s automotive manufacturing sector. Considering the substantial concentration of the sector being in Ontario, it is expected that t...
	Phase 1: Review Member Database
	Within our extensive database of parts manufacturers, APMA has pinpointed over 100 organizations deemed potential participants for the NGen research project possessing manufacturing capabilities in Canada. These entities were further categorized based...
	Phase II: Outreach to Members
	Upon receiving commitments for Phase I, APMA successfully scheduled initial interview appointments with the participating companies. Through the interview process APMA members displayed some hesitancy towards participating in the research, primarily d...
	However, as the objectives and benefits of the research became clearer and as APMA provided assurances regarding support and assistance throughout the process, members gradually overcame their hesitation and became more willing to participate.
	Phase III: Follow-up
	Subsequent actions were taken to engage high-priority stakeholders who hold a unique or signiﬁcant position within the sector and to ensure a balanced representation reﬂecting the industry's proﬁle accurately.
	Final Sample
	The selection of the ﬁnal 25 companies presents a well-rounded depiction of the Canadian automotive sector, encompassing a diverse cross-section of the industry. This compilation effectively captures operational diversity, encompassing a wide range of...
	As outlined in the sampling strategy, an intentional over-representation of large ﬁrms (over 250 million) was implemented within the sample to ensure a more accurate reﬂection of the overall workforce and the application of recommendations to labour m...
	Furthermore, the research participants encompass a diverse array of manufacturing activities, including Tier-1 suppliers, supply chain participants, specialized small parts producers and other supporting functions. The research also features varying l...
	Throughout the process, several companies encountered difficulties in completing the survey, experiencing glitches in the program that falsely indicated they had not ﬁnished the survey. Additional follow-up with these organizations was necessary to ad...
	The skills survey encompassed 32 distinct occupations, among which machinists, mechanics and assemblers emerged as the two most frequently selected for skills assessment.
	- Machinists
	- Tool and die makers
	- Mechanical engineers
	- Mechanical assemblers
	- Chemical engineers
	- Electrical and electronics engineers
	- Metallurgical and materials engineers
	- Electrical and electronics engineers (duplicate entry)
	- Supervisors, electronics and electrical products manufacturing
	- Metalworking machine operators
	- Welding, brazing, and soldering machine operators
	- Assemblers, electrical appliance, apparatus, and equipment manufacturing
	- Mechanical engineering technicians
	- Construction millwrights and industrial mechanics
	- Industrial electricians
	The prevailing trends within the automotive sector depict a dynamic landscape inﬂuenced by a range of factors. These include the persistent labor shortage and the evolving dynamics of manufacturing processes, coupled with the transition towards zero-e...
	As previously mentioned, participant engagement in the research was achieved through synchronous discussions aimed at gathering statistical workforce information from the human resources departments of automotive companies. During each session (or in ...
	In the current landscape of the automotive sector, companies are grappling with signiﬁcant challenges in hiring employees, prompting a shift in traditional hiring practices. Many organizations within our sector are experiencing difficulties in ﬁnding ...
	In addressing the recruitment and retention challenges within the automotive sector, APMA engaged with HR managers through outreach efforts, fostering candid discussions about the hurdles they encounter. These conversations provided valuable insights ...
	Leveraging its Diversity, Equity, and Inclusion program, APMA has extended support to these organizations, offering strategies and resources to navigate these challenges effectively. Through collaborative initiatives and tailored interventions, APMA a...
	The interviews provided the opportunity to explore perspectives, experiences and solutions across the industry, no matter the company size or experience. Throughout the research process, APMA was able to deep dive into deep discussions about several p...
	The automotive industry has been grappling with a signiﬁcant chip shortage, disrupting production lines and impacting vehicle availability across the globe. The shortage, which was only worsened by growing demand for devices during the pandemic, left ...
	The comprehensive list of evaluated positions is detailed in Figure 3, as previously displayed. Analysis of skills and proﬁciencies will concentrate on the two most prevalent occupational categories highlighted in the table of top frequency values, de...
	Figure 4 Occupations selection by respondents
	The top two occupations were classiﬁed under trades and production, along with their respective NOC codes.
	Machinists are instrumental in numerous manufacturing sectors, serving as vital contributors to the Canadian automotive industry. Their role involves the setup and operation of diverse machine tools for cutting and grinding various materials such as m...
	Survey respondents observed that proﬁciency levels for the Machinist NOC generally aligned with their experiences, although a few proﬁciencies exhibited signiﬁcant deviations from the base rates indicated in the Base OaSIS records. Notably, digital li...
	The role of machinists has undergone signiﬁcant evolution in recent years, with anticipated transformations in the coming decade. Moving away from predominantly manual operations, particularly in metal forming machines, modern machinists are increasin...
	Figure 6 highlights the top proﬁciency levels expected from 2023 to 2040 for machinists, while Figure 7 provides proﬁciency rankings for the same period.
	Within the sector, a notable trend is the widespread retirement of experienced workers, leading to a substantial labour shortage and the loss of valuable institutional knowledge. The skills depicted in this graph underscore the requirements for highly...
	Based on projected proﬁciencies, the top trending skills comprise attention to detail, proﬁciency in utilizing job-speciﬁc tools, and critical thinking abilities. Notably, the perceptions of survey participants suggest that individuals heavily reliant...
	The projected future skill requirements, derived from the current average proﬁciency displayed in the preceding slide, align closely with the expectations reﬂected in the perceptions of survey participants.
	Similarly, production demonstrates a noticeable shift in the top ten or twelve skill levels. Observations of production proﬁciencies over time suggest a broad anticipation of elevated proﬁciency levels across nearly all skills in the future. This indi...
	In production roles, the growing automation of assembly processes and the digitization of interfaces for tasks such as production, metrology, and quality control are increasingly noticeable on the factory assembly line. Notably, responses regarding pr...
	Consequently, the observed disparity may indicate an expectation of ongoing recruitment and workplace development efforts for relatively untrained employees in certain companies and circumstances.
	The graph below illustrates the evolution of proﬁciencies in relation to production.
	For production, the top ten proﬁciency rankings from the current year to 2040 underscore a notable transformation, placing a heightened emphasis on communication skills, creativity, innovation, and problem-solving abilities. This shift reﬂects the evo...
	This research underscores a significant shift within the automotive sector, particularly with the industry's transition towards ZEVs. An evident trend identified in the findings is that future skills required for employees in this evolving landscape w...
	The shift towards ZEVs is synonymous with an increased reliance on cutting-edge technologies within the automotive sector. Future employees will need to adapt to and operate advanced machinery integral to the production of electric vehicles, emphasizi...
	The research also indicates that the evolving nature of the automotive sector demands a workforce capable of continuous adaptation to technological evolution. Ongoing training programs and upskilling initiatives will be crucial to keep the workforce a...
	While the ZEV shift presents opportunities for innovation, organizations may face challenges in maintaining competitiveness if the workforce is not adequately prepared for the technological demands of ZEV production. Companies that invest in robust tr...
	Another challenge highlighted in the research is related to potential talent shortages, especially in recruiting individuals with the requisite technological expertise. As ZEV- related jobs become available, organizations may encounter difficulties in...
	The skills gap identified in the research poses a challenge for organizations aiming to stay at the forefront of ZEV manufacturing. Industry associations and companies need to proactively address this gap by investing in tailored training initiatives,...
	In conclusion, the research underscores the imperative for the automotive sector to invest in technological training to meet the evolving demands of ZEV production.
	While challenges exist in terms of talent shortages and workforce readiness, strategic planning and targeted training efforts will position organizations to thrive in the era of electric vehicles and maintain competitiveness within the industry.
	At the APMA, our role is pivotal in reflecting the collective interests and concerns of the automotive industry. We serve as a unifying force, bringing together diverse stakeholders within the sector to address common challenges and advocate for share...
	Recognizing the importance of a skilled and adaptable workforce in maintaining the sector's competitiveness, the APMA believes in the necessity of a sector-wide approach to address these challenges effectively.
	Our role as an industry association involves:

	Advocacy and Representation
	Representing the collective voice of the automotive industry, the APMA engages with policymakers, regulatory bodies, and other stakeholders to advocate for policies that support the sector's growth and address skill-related challenges.

	Information Sharing and Collaboration
	Facilitating an environment for information sharing, collaboration, and networking among industry players. This ensures that insights and best practices are exchanged, fostering a collective understanding of the evolving landscape.

	Strategic Planning and Guidance
	Providing strategic guidance to industry members based on research findings and emerging trends. The APMA plays a crucial role in shaping the direction of the sector, identifying areas for improvement, and fostering innovation.

	Workforce Development Initiatives
	Developing and supporting initiatives that contribute to the ongoing training and development of the automotive workforce. This includes advocating for educational programs, apprenticeships, and partnerships with institutions to address skill gaps and...

	Collaboration with Educational Institutions
	Forging partnerships with educational institutions to ensure that curricula align with industry requirements. The APMA actively collaborates with colleges, universities, and technical schools to bridge the gap between academic training and industry ne...

	Addressing Skill Gaps
	Recognizing the skill gaps identified in the data, the APMA takes a proactive approach in addressing these challenges. This may involve developing targeted training programs,
	supporting research initiatives,and engaging with members to identify specific areas of concern.
	By advocating for a sector-wide approach, the APMA aims to leverage the collective strength of the automotive industry to tackle challenges associated with skills trends effectively. The association plays a central role in fostering a collaborative an...
	landscape.
	The following are websites from organizations and associations that reflect the automotive sector and relevance to the research topic, and which have been reviewed for additional qualitative data supporting the findings of this research.
	1. Trillium Network for Advanced Manufacturing: https://trilliummfg.ca/
	2. Automotive News Canada: https://canada.autonews.com/
	3. Electric Autonomy: https://electricautonomy.ca/
	4. Driving Prosperity: The Future of Ontario’s Automotive Sector: https://www.ontario.ca/page/driving-prosperity-future-ontarios-automotivesector
	5. Canada’s Electric Vehicle Availability Standard https://www.canada.ca/en/environment-climatechange/news/2023/12/canadas- electric-vehicle-availability-standardregulated-targets-for-zero-emission- vehicles.html
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	The automotive parts manufacturing sector in Canada is made up of a diverse range of companies, including large Tier 1, 2 and 3 companies but especially small and medium- sized businesses. Despite global challenges like the pandemic, supply chain issu...
	Key players include Magna, Linamar, Martinrea and ABC Technologies to name a few. They have operated in Canada for decades and supply both internal combustion and electric vehicles by producing engine parts, chassis systems, electrical systems, interi...
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	High Demand for Skilled Employees
	There is consistent demand for highly skilled workers to address the existing labour shortage but this continues to take place across all major Canadian industry. In automotive, highly skilled positions require expertise in electric and hybrid technol...

	People/Soft Skills
	Beyond technical competencies, there is a growing emphasis on people/soft skills in the automotive workforce, skills that focus on human interaction. Effective communication, teamwork, leadership and conﬂict management are critical components of a wel...
	employee proﬁle. The ability to collaborate and adapt is vital in manufacturing plants to create company culture and retain workers.

	Attracting Talent to Manufacturing Jobs
	Attracting individuals to manufacturing jobs remains a signiﬁcant challenge – not just highly skilled but all levels of employment. This is partly due to misconceptions about the nature of the work and manufacturing facilities. Stronger marketing and ...

	Investment in Employee Development
	To address technical and soft skills shortages, companies are investing in employee development programs both in-house and third-party. Training initiatives, apprenticeships and partnerships with colleges and universities are used to upskill the exist...

	Promotion of Diversity and Inclusion
	In order to attract new talent, companies are identifying new pools of talent that have been historically excluded from the sector. With diversity in hiring practices, mentorship, wraparound supports and DEI training for all staff, the effort is resul...

	On-the-Job Training for Higher Retention
	Companies are recognizing the scarcity of candidates who have the precise skills required for the automotive industry. In response, there has been a shift toward hiring individuals with foundational skills and then investing in on-the-job training pro...
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	However, as the objectives and benefits of the research became clearer and as APMA provided assurances regarding support and assistance throughout the process, members gradually overcame their hesitation and became more willing to participate.
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	The skills survey encompassed 32 distinct occupations, among which machinists, mechanics and assemblers emerged as the two most frequently selected for skills assessment.
	- Machinists
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	- Electrical and electronics engineers (duplicate entry)
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	- Metalworking machine operators
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	- Assemblers, electrical appliance, apparatus, and equipment manufacturing
	- Mechanical engineering technicians
	- Construction millwrights and industrial mechanics
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	The prevailing trends within the automotive sector depict a dynamic landscape inﬂuenced by a range of factors. These include the persistent labor shortage and the evolving dynamics of manufacturing processes, coupled with the transition towards zero-e...
	As previously mentioned, participant engagement in the research was achieved through synchronous discussions aimed at gathering statistical workforce information from the human resources departments of automotive companies. During each session (or in ...
	In the current landscape of the automotive sector, companies are grappling with signiﬁcant challenges in hiring employees, prompting a shift in traditional hiring practices. Many organizations within our sector are experiencing difficulties in ﬁnding ...
	In addressing the recruitment and retention challenges within the automotive sector, APMA engaged with HR managers through outreach efforts, fostering candid discussions about the hurdles they encounter. These conversations provided valuable insights ...
	Leveraging its Diversity, Equity, and Inclusion program, APMA has extended support to these organizations, offering strategies and resources to navigate these challenges effectively. Through collaborative initiatives and tailored interventions, APMA a...
	The interviews provided the opportunity to explore perspectives, experiences and solutions across the industry, no matter the company size or experience. Throughout the research process, APMA was able to deep dive into deep discussions about several p...
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	The following are websites from organizations and associations that reflect the automotive sector and relevance to the research topic, and which have been reviewed for additional qualitative data supporting the findings of this research.
	1. Trillium Network for Advanced Manufacturing: https://trilliummfg.ca/
	2. Automotive News Canada: https://canada.autonews.com/
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	4. Driving Prosperity: The Future of Ontario’s Automotive Sector: https://www.ontario.ca/page/driving-prosperity-future-ontarios-automotivesector
	5. Canada’s Electric Vehicle Availability Standard https://www.canada.ca/en/environment-climatechange/news/2023/12/canadas- electric-vehicle-availability-standardregulated-targets-for-zero-emission- vehicles.html





