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manufacturing in Canada
Perspectives and Recommendations
on Workforce Capabilities

This project is funded by the Government of
Canada’s Sector Council Program.
“The opinions and interpretations in this publication
are those of the author and do not necessarily reflect
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May 2005
Canadian Manufacturers & Exporters embarked on our Manufacturing 20/20 initiative to create a blueprint that
ensures the future prosperity of Canada’s largest business sector. Entering into this landmark consultation, we were
overwhelmed by the support of Canadian industry. After 98 meetings involving 2,500 manufacturers and stakeholders
in communities across Canada, we heard virtually the same message from Newfoundland to British Columbia
– business as usual is not an option.
Change is reshaping our industry, not only in Canada, but around the globe at an unprecedented pace. The result is
the emergence of a new paradigm of manufacturing where innovation instead of volume drives growth; where global
business systems instead of production systems are employed; where companies do business not only across the
country, but around the world and where competition is not among companies, but in supply chains.
Welcome the 21st century and the new age of manufacturing and global business. Welcome to the future.
Manufacturing 20/20 is in essence a look into the future, to encapsulate the industry’s vision for manufacturing
15 years from now. Our goal is to make Canada the most prosperous country in the Americas by that time. In order
to achieve that objective, manufacturers and stakeholders across Canada must identify what is within their power to
change, focus clearly on priorities for action, and then follow through by implementing solutions, working together to
get the job done. Not only must we preserve our industrial base, but we have to enhance it and further develop our
ability as a global competitor. If we stand idle, we will be left behind, threatening our industry, our economy and in
essence, our way of life. We can’t take anything for granted, especially our future prosperity. We must act now. That’s
the message in Call To Action, a plan by industry, for industry that acts as a compass as we move into the future.
The vision set forth by manufacturers across Canada is one of far-reaching change. It is one of significant challenge.
However, it is a vision we must embrace if we wish to sustain and strengthen the wealth creating capacity of the
Canadian economy, the vitality of communities across the country, and the living standards of all Canadians.
Manufacturers have done much more than define a vision. They have emphasized the need for a coherent and
integrated approach to managing change. Manufacturers have affirmed the need for more action rather than more
words. They have underlined the urgency of situation, because they are at the forefront of the competition and the
change that will transform the Canadian economy over the next 10 to 15 years.
Manufacturers understand that governments at all levels have a vital role to play in determining our national future,
but they also understand that every sector of society must do its part. That is why they have taken the lead in
defining their future, setting stretch goals, and establishing benchmarks for progress in achieving the critical factors
that will ensure their business success. Their recommendations for action with regard to leadership, workforce
capabilities, innovation, international business, business and financial services, infrastructure, and the business
environment involve the active engagement of all Canadians – because we all have a stake in the future of
manufacturing in this country.
At Canadian Manufacturers & Exporters, it will be our job to assist Canadian industry on its path towards a secure
and prosperous future. We invite all Canadians to join with us in this important mission.

Perrin Beatty,
President and CEO
Canadian Manufacturers & Exporters
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Perspectives on
Workforce Capabilities
Executive Summary
Canadian manufacturers are
restructuring their businesses
in response to the challenges
they face in global markets.
They are not alone. The emergence of new
market opportunities and disruptive low-cost
competition, the rapid development of new
technological capabilities, more demanding
customers, a more demanding public, and
intense bottom-line pressures are changing
the nature of manufacturing worldwide.
There is a revolution occurring around the
world in the business of manufacturing.
Business strategies are changing.
Manufacturers are entering new markets
and striving to meet new and changing
customer needs. They are outsourcing more
components and services to suppliers on
a global basis. Production processes are
using the latest in automated technologies.
Manufacturers are restructuring their
internal operating and information systems
and re-engineering production processes
1

to eliminate waste and lower costs. And,
they are changing the nature of their
organizations by partnering with other
companies in complex supply chains and
business networks that now extend around
the world. Even more changes are to come
as businesses respond to the globalization
of industrial markets, production systems,
supply networks, and competition.
The business of manufacturing is being
redefined by changes in the market
place and how companies react to them.
Manufacturing is being transformed from a
traditional model of individual companies
working with mechanical mass production
systems to produce standard products
for local markets. Now, companies are
operating with flexible and highly automated
production systems, producing customized
goods and services, and are both part of and
dependent on supply chains with global
reach. Manufacturing is a knowledge-based
and service intensive business where success
depends on delivering customer solutions,
not simply producing things.
Workforce capabilities will be an even more
important determinant of competitive
success in a manufacturing world where
knowledge and capital are the prime
assets and business growth is driven by
the continuous acquisition, deployment,
protection, and funding of new knowledge.
The growing complexity of tasks and the
pace of change with respect to technologies,
organizations, and business objectives will
mean that the core competencies of Canada’s
manufacturing workforce in 2020 will be
substantially different from those of today.
They are likely to entail:

2
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• A mix of creative problem-solving
capabilities, technical know-how, business
skills, and an ability to interact with
colleagues and customers;
• A higher degree of technical and
technological expertise as production
systems become more automated and
more interconnected, and as workplaces
incorporate advanced technologies
such as nanotechnology, biotechnology,
microelectronics, and robotics;
• Continued reliance on the skilled trades,
but in combination with other technical
and business skills;
• A greater reliance on manufacturing and
product engineering, product and process
design, and scientific research;
• Multilingual and multicultural skills, as
business operations expand on a more
global basis;
• Management skills in the fields of
manufacturing processes, supply chains,
product and knowledge development,
financing, and global business; and,
• An ability to adapt easily to constantlychanging roles in a constantly-changing
workplace.

Canada’s workforce must be
prepared to meet the future
requirements of manufacturing.
In order to ensure this goal, careers in
manufacturing must be viewed as attractive
opportunities for young people. Employees
must possess the basic skills required to
work in a responsible, innovative, highly
flexible, and internationally networked
business environment, and take every
advantage to improve their capabilities.

Manufacturers must be able to find people
with the mix of specialized skills they require.
Apprenticeship programs must be updated
to meet the changing skills requirements
of manufacturing. Manufacturers must
invest in continually upgrading the skills and
capabilities of their workforce. And, more
must be done to encourage manufacturers
to collaborate in skills training and pool
resources to access expert personnel.
Canadians must have the opportunity
to continually upgrade their skills and
capabilities. Canada’s businesses must be
able to rely on an immigration system that
enhances their capability to access the skilled
people they need. Canada’s immigration
system must be employed more effectively to
enable economic development. In addition,

human resource practices must facilitate
the attraction and retention of skilled and
experienced employees, and the continuous
improvement of employee capabilities.
The following chapters of this report
summarize the vision, challenges, and
recommendations for action identified in
CME’s Manufacturing 20/20 discussions
with regard to five issues that are crucial to
preparing the manufacturing workforce of
the future:
1. Image and Careers in Manufacturing;
2. Basic Workforce Requirements;
3. Securing the Skills Base;
4. Immigration; and,
5. Employment Practices.

CME will use the following benchmarks to monitor progress toward meeting our goal:
Benchmark

Current Status

2020 Objective

• Manufacturing workforce under
45 years of age.

64% of employees

75% of employees

• Satisfaction levels with basic
capabilities of employees.

66% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey

• Ability to find skilled employees.

77% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey

• Investment in formal and informal
skills training.

2.5% of payroll as reported in
CME’s Annual Management
Issues Survey

5% of payroll as reported in
CME’s Annual Management
Issues Survey

• Ability to retain qualified personnel

80% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey

Perspectives and recommendations on workforce capabilities
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Manufacturing 20/20
Overview
CME’s Manufacturing 20/20
initiative has resulted in the
most extensive consultations
ever undertaken exclusively
by the private sector in the
history of Canadian industry.
Canadian Manufacturers & Exporters
launched Manufacturing 20/20 in January
2004. The objectives of the initiative were to:
• Develop a long-term vision for
manufacturing in Canada based on
discussions with CEOs and senior
executives from manufacturing
companies across the country;
• Consult with a wide range of Canadian
manufacturers in order to better
understand their concerns with respect
to the mounting competitive challenges
they are facing in rapidly changing
global markets;
• Increase awareness on the part of all
Canadians about the importance of
manufacturing in Canada and the changes
that are redefining the industry in this
country and around the world; and,

Perspectives and recommendations on workforce capabilities
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• Bring manufacturers together with
stakeholders from Canada’s educational
institutions and research centres, labour
groups, business and financial services,
community organizations and economic
development agencies, as well as with
officials from all levels of government, to
coordinate solutions in response to the
issues identified by manufacturers as
critical to their future competitive success.
Three documents were prepared as
background material for discussion. They
are posted on CME’s Manufacturing 20/20
website at www.cme-mec.ca/mfg2020/
index.asp. The discussion papers covered:
• The Economic Importance of
Manufacturing in Canada;
• The Challenges facing Canadian
Manufacturers; and,
• Global Trends in Manufacturing.
The first phase of Manufacturing 20/20
consisted of 64 discussion sessions that
were organized with manufacturers across
Canada. Over 900 senior executives from
small, mid-sized, and large manufacturing
companies, representing all sectors in the
industry, participated in these meetings. The
discussions focused on four crucial issues:
• What are the challenges and opportunities
that will reshape manufacturing over the
next ten to fifteen years?
• What changes are occurring as a result of
those challenges and opportunities?
• What will the business of manufacturing
look like in Canada 2020 and what
competitive advantages will there be for
Canadian manufacturers?
• What are the critical factors required to
ensure future competitive success?
6
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Reports from each of these local sessions
with manufacturers can be found on CME’s
Manufacturing 20/20 website. Locations of
these meetings are listed in the Appendix to
this report.
The second phase of the initiative involved
a series of 36 community roundtables
that were convened across Canada from
September 2004 to January 2005. Over
2,500 people participated in these meetings,
including manufacturers and executives
from other local businesses and financial
services companies; educators from local
secondary schools, colleges, universities, and
skills training organizations; representatives
from labour groups and local research
centres; officials from economic development
agencies and other community organizations;
and officials from municipal, provincial, and
federal governments, including Members of
Parliament, Members of Provincial Legislatures,
mayors and local councilors.
The roundtables provided an opportunity
to report the issues raised by local
manufacturers to community leaders. They
provided a forum to discuss initiatives
that could be undertaken in support of
manufacturing in local communities, and
were designed to bring the right community
leaders to the table not only to coordinate
action, but to get things done.

Manufacturing 20/20 also draws upon two
other sources of intelligence to identify
those factors reshaping the business of
manufacturing across Canada:
• Industry associations representing subsectors within manufacturing were asked
to provide their views about the future of
their respective industries in Canada as well
as recommendations for change; and,
• CME’s 2004 Management Issues Survey
was designed to provide detailed input
from a wide range of manufacturers across
Canada with respect to the key issues
affecting their business. A total of 834
companies participated in the 2004 Survey,
making the results statistically accurate
within three percentage points 19 times
out of 20. A summary of survey results
relevant to workforce issues is provided in
the tables included at the end of this report.

Canadian Manufacturers & Exporters
(CME) is Canada’s largest trade and
industry association. Its mandate is to
promote the competitiveness of Canadian
manufacturers and enable the success of
Canadian businesses in world markets.
CME’s membership is drawn from all sectors
of Canada’s manufacturing and exporting
community, and from all provinces and
territories. Over 85% of CME’s members are
small- and medium-sized enterprises. The
association also represents Canada’s leading
global enterprises. Together, CME’s members
account for an estimated 75% of total
manufacturing production in Canada and
90% of Canadian exports.

Many of CME’s members have taken part in
the Manufacturing 20/20 initiative. However,
participation in the local discussions with
manufacturers, as well as in the community
roundtables, industry association analysis,
and 2004 Management Issues Survey, has not
been restricted in any way, and has in fact
extended well beyond CME’s membership.
The number and the enthusiasm of the
manufacturers and stakeholders who have
taken an active role in CME’s Manufacturing
20/20 discussions clearly indicate how
important manufacturing is to the future
well-being of communities across Canada, as
well as their common commitment to ensure
future economic prosperity.

Perspectives and recommendations on workforce capabilities
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The Importance
of Manufacturing
in Canada
Manufacturing is the business
of embodying value for
customers in tangible goods
or products. Manufacturing
is about making things; but,
it is also much more than that.
Manufacturers no longer
see their activities simply in
terms of transforming raw
materials into components
or finished products.
Today, manufacturing is a business system
encompassing all the activities that are
required to deliver products that meet
customer needs – a system that extends
from research and development, design and
engineering, to production, finance, sales
and marketing, and after-sales service. It is
a system that extends beyond any single
enterprise, across supply chains and business
networks that are increasingly global in scope
and that incorporate services as well
as production activities.

Perspectives and recommendations on workforce capabilities
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Manufacturing is not simply about producing
goods and selling them to customers. It is
really about providing solutions to customers
and providing the right mix of products and
services to ensure customer success.
The business of manufacturing is rapidly
changing in the face of competitive challenges,
new market opportunities, and global trends
that are redefining the industry. The pace
of change in Canadian manufacturing has
quickened over the past decade as a result
of freer trade across North America. It is
now accelerating even more rapidly thanks
to the emergence of new competitors and
new markets around the world. Today, what
is “made in Canada” must incorporate both
global vision and global excellence – and
increasingly products, services, and knowledge
from around the world.
Manufacturing is the largest business sector
in Canada. The jobs and quality of life that
communities across this country enjoy
depend on a strong and prosperous
manufacturing sector, capable of competing
on a global basis and expanding as a result
of new investments and new business
opportunities.
Canada’s manufacturing sector has expanded
dramatically since the early 1990s. Available
statistics by and large reflect the performance
of companies that are primarily engaged
in production activities. As such, they
underestimate the total value of goods
manufactured in Canada and exclude the
value added by services companies that are an
integral part of manufacturers’ networks. Even
so, the statistics tell the story of a dynamic
sector that has become an even more
important part of the Canadian economy
over the past ten years. Manufacturing
contributes to the Canadian economy as a
10

The future of manufacturing in Canada

source of high paying jobs, personal savings,
and consumer spending. Profits made in the
sector are channeled into capital investments
in construction, machinery, and equipment.
Manufacturing also generates over 30% of the
taxes revenues paid by businesses to all levels
of government in Canada.

Quick Facts on Manufacturing
• Manufacturing directly accounts for 18%
of the Canadian economy.
• Every dollar of manufacturing output
in Canada generates $3.05 in total
economic activity.
• More than 2.2 million Canadians are
employed in manufacturing – about 15%
of the Canadian workforce.
• Canadian manufacturers produced
and shipped goods valued at $610 billion
in 2004.
• Manufacturing has grown 16% faster
than the Canadian economy as a whole
since 1990.
• Manufacturing accounts for two-thirds
of Canada’s total exports of goods and
services.
• Manufactured exports have more than
doubled since 1990.
• Over 95% of employees in manufacturing
have full-time jobs.
• Manufacturing wages are 22% higher than
the national average.
• Manufacturers invested over $20 billion in
new technologies and production facilities
in 2004.
• Manufacturing accounts for two-thirds of
all business investment in research and
development in Canada.

Manufacturing also makes a very significant
indirect contribution to the Canadian
economy. It creates demand for goods and
services from all other business sectors – from
primary resources and energy production,
to transportation, financial, and
communication services, to legal, health
and accounting professionals, to business
management, design, engineering, and high
technology support.

• There are just under 2.3 million Canadians
employed in manufacturing across Canada
– about 15% of total employment in the
country.
• Manufacturing employment has increased
rapidly in Canada since 1993. Over
500,000 more Canadians are employed in
manufacturing today than ten years ago.
• Canada’s manufacturing employment
reached an all-time high of 2,326,000
in 2002.

The indirect economic contribution made by
manufacturing has grown over time as more
products and services originally produced by
manufacturers are being outsourced to other
business sectors. Every dollar of manufactured
output generates an average $3.05 in total
economic activity in Canada. The economic
spin-offs are even higher in Ontario, Alberta,
Saskatchewan, New Brunswick, Nova Scotia,
and Prince Edward Island.

EMPLOYMENT IN MANUFACTURING
2400

ALBERTA
147,800
SASKATCHEWAN
28,300

PRINCE EDWARD ISLAND
6,600
NOVA SCOTIA
48,300

QUEBEC
638,500
ONTARIO
1,091,600

• Manufacturing employs 1,091,600 workers
in Ontario, 638,500 in Quebec, 451,400
in Western Canada, and 112,400 in the
Atlantic provinces.
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Canadian manufacturing has been a high
growth business in Canada. Driven by success
in export markets, manufacturing growth has
outpaced the Canadian economy as a whole
since 1992. The volume of manufacturing
production in Canada has grown by almost
65%, while the value of manufacturing
shipments has more than doubled, over the
past 15 years. Manufacturing sales exceeded
$610 billion in 2004.

MANUFACTURING EMPLOYMENT ACROSS CANADA

B

IA

MB

LU

CO

BE

AL

A

SK

BA

AN

RT

SA

EW

CH

AT

MA

TO
NI

IO

R
TA

ON

EB

QU

EC

W
NE

IA
OT

K

IC
SW

UN

BR

VA

SC

NO

C
IN

PR

NE

2000

1800

1600

80
19

82
19

84
19

86

19

88

19

90

19

19

92

94

19

96

19

98

19

00

20

02

20

04

20

D

AN

RD

ISL

WA

D
EE

D
AN

AB

&L

D
RA

OR

DL
UN

O
WF

• Manufacturing accounts for 18% of the
provincial workforce in Ontario and
Quebec, and for 10% or more in British
Columbia, Manitoba, New Brunswick, and
Nova Scotia.
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• Canadian manufacturing boasts a highly
skilled workforce. Production workers
operate complex automation systems and
new technologies. Manufacturers depend
on skilled tradespeople, designers, and
engineers. Employees are engaged in
finance, marketing, sales, and service, as
well as in research, business management,
and information technology.

PERCENT OF TOTAL EMPLOYMENT

MANUFACTURING IN RELATION TO AVERAGE WEEKLY WAGE RATES
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• Over 95% of Canada’s manufacturing
workforce is employed in full-time jobs.
• Wages and salaries in Canada’s
manufacturing sector reflect the skills and
productivity performance of its employees.
Weekly wages in manufacturing are 22%
higher than the national average calculated
across all sectors of the economy.
Manufacturing wage rates exceed
economy-wide averages in all provinces,
with the highest earnings in Ontario,
Saskatchewan, Alberta, and Nova Scotia.
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Manufacturing is a knowledge-intensive
business. Manufacturers invest more in new
technologies, machinery and equipment,
and the construction of production facilities
than any other business sector in the country.
Canadian manufacturers invested over $26
billion in research and development, new
technology, and production facilities in 2003.
That same year, they accounted for 62% of
all private sector research and development
spending in Canada.

The future of manufacturing in Canada

A prosperous manufacturing sector is critical
to Canada’s economic future, and to the lives
of each and every Canadian. Our standard
of living depends on the wealth-generating
capacity of manufacturers across Canada
– on their ability to innovate, continuously
improve productivity, and deliver customer
value. In this regard, manufacturing has
become an even more important contributor
to the economic prosperity of Canadians over
the past 15 years.

N
A
I
NAD ERS

R
U
T
CA
C
S
A
RTER
ANUF
M
XPO
E
D
AN

G
N
I
D
R
L
O
I
F
U
N
B VISIO

E
R
U
T
E FU

OUR

TH

Global Trends in
Manufacturing
Canadian manufacturers are
restructuring their businesses
in response to the challenges
they face in global markets.
They are not alone. The emergence of new
markets and disruptive low-cost competition,
the rapid development of new technological
capabilities, more demanding customers, a
more demanding public, and intense bottomline pressures are changing the nature of
manufacturing worldwide.
There is a revolution occurring in the business
of manufacturing around the world. Business
strategies are changing. Manufacturers are
entering new markets and striving to meet
new and changing customer needs. They are
outsourcing more components and services
to suppliers on a global basis. Production
processes are using the latest in automated
technologies. Manufacturers are restructuring
their internal operating and information
systems and re-engineering production
processes to eliminate waste and lower
costs. And, they are changing the nature of
their organizations by partnering with other
companies in complex supply chains and
business networks that now extend globally.

Perspectives and recommendations on workforce capabilities
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Even more changes are to come as businesses
respond to the globalization of industrial
markets, production systems, supply networks,
and competition.

Products

The business of manufacturing is being
redefined by changes in the market place and
how companies react to them. Manufacturing
is being transformed from a traditional
model of individual companies working with
mechanical mass production systems to
produce standard products for local markets.
Now, companies are operating with flexible
and highly automated production systems,
producing customized goods and services,
and are both part of and dependent on supply
chains with global reach.

• Products are becoming more specialized and
more customized to individual requirements.

Customers & Markets
• Manufacturers are going to where the
money is – they are turning from traditional
local and regional (North American) markets
to serving customers around the world.
• Their growth strategies are being driven
by exports and international production
capabilities.
• The days of standard production when
manufacturers could continually pass costs
along to customers through higher prices
are over. Manufacturers now have to focus
on delivering customer value at the lowest
possible cost.
• Manufacturers have to meet the more
stringent requirements of customers who
are now sourcing globally instead of locally.
• Money is made by meeting new or more
specific customer needs rather than by
increasing production volumes.

• Customer-pull systems are replacing
production-push manufacturing.

Perspectives on Workforce Capabilities

• Manufacturers are moving from standard
products to product differentiation in order
to escape the effects of commoditization.

• The pace of product innovation is
accelerating – product life cycles
are shrinking.
• Products incorporate a greater degree
of technological sophistication.
• Services (design, quality assurance, financing,
after-sales services) are now essential
elements in adding customer value.
Operations

• Production systems are more flexible,
allowing them to be reconfigured for
shorter production runs.
• Processes are more highly automated,
controlled and integrated through
advanced information and communication
technologies.
• Process efficiency and cost reductions are
being driven throughout the business,
from materials handling and production
processes to information systems and
supply chain logistics.
• Lean principles of achieving customer
value and eliminating waste are being
systematically implemented.
• Inventories are being reduced.
• Time has become the chief metric for
making money. Companies are striving
to reduce wait times, down times, and
the time required for product and
process changeovers.

• Greater variability is allowing for greater
control over product and production
defects through quantitative methods of
quality assurance.

Organizations

• Business strategies for growth must be
based on product and process innovations,
not simply adding volume.

• Production functions and services are being
separated organizationally, but integrated
through electronic networks and supply
chain management.

• Manufacturing has become a business
that now extends across supply chains
and value networks.

• Innovation is permeating the organization.
It is no longer being performed solely in
• Companies are no longer competing
research and development and engineering
on their own strengths. Supply chains
departments, but is important on the
are now competing to deliver full value
shop floor, in purchasing and logistics,
for customers.
in marketing and design, as well as in
• Site-specific manufacturing and supply
management systems.
relationships are being replaced by
• Work is now more flexible and knowledgeinternational supply chains and globally
intensive. Scientific and technical
distributed networks.
knowledge is driving product and process
• Large businesses are expanding their
innovations. Work requires a much greater
operations around the world but at the
degree of technical skills and experience,
same time consolidating investment,
problem solving, multi-tasking, teaming
research, design, engineering, and other
and collaboration.
key decision-making functions in one or
• The standardization of materials,
a few locations.
components, parts, and services is
• Business units throughout the world
allowing for greater inter-changeability
are competing for investments and
and an increasing trend to outsourcing
product mandates.
from other suppliers.
• Manufacturers are now outsourcing high
value goods, services, technologies, and
skills from around the world.
• Logistics and supply chain management
are crucial elements in delivering customer
value at fully competitive costs.
• Accountability is being passed throughout
manufacturing organizations for financial
reporting, quality assurance, and health,
safety, and environmental protection.

Perspectives and recommendations on workforce capabilities
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Traditional Manufacturing

New Paradigm

Domestic/North American market

Global markets

Customers sourcing locally

Customers sourcing globally

Production push

Customer pull

Higher costs are passed to customers
in higher prices

Higher costs have to be absorbed – prices
are falling

Prices determined by local competition

Prices set by disruptive global competition

Competing for market share

Competing for markets, investments, product mandates

Competitiveness based on cost, quality,
time to market

More of a premium on time, but also on customization,
service – price competitiveness
is more important than ever

Value based on products

Value based on service

Mass markets

Niche markets/individual customers

Efficiency drives competitiveness

Innovation drives competitiveness

Internal performance standards

World-class benchmarks

Mass production

Customization

Growth through higher volumes

Growth through innovation

Static production processes

Flexible production systems

Stand alone discreet technologies

Integrated technologies

Mechanical processes

Automated processes

Long production runs

Short production runs

Cost cutting

Waste elimination

Sequential product development

Complex systems

Corporate organizations

Business networks

Companies compete

Supply chains compete

Purchasing & materials handling

Supply chain management

Manual skills

Knowledge based skills

Work under specifications

Problem solving

Functional materials, products, processes

Smart materials, products, processes

Production management

Life cycle management

Reactive governance

Proactive governance

Pollution control

Environmental sustainability

We are a long way from the world of
smoke-stack industries, mass production,
heavy machinery, and manual labour that
characterized manufacturing in the past.
Modern manufacturing is highly automated,
heavily dependent on technological
knowledge and skills, more and more
customized and service oriented, and
increasingly integrated in international
markets and global supply chains.
Manufacturers themselves no longer see
their activities simply in terms
16

The future of manufacturing in Canada

of transforming raw materials into
components or finished products. Today,
manufacturing is a system that encompasses
all the activities required to deliver products
that meet customer needs – a system that
extends from research and development,
design, and engineering, through production,
logistics, and supply chain management, to
finance, marketing, and customer service, and
now frequently to product maintenance and
final recycling or disposal as well.
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The Future of
Manufacturing
For manufacturers around
the world, the future is
one of global customers,
global networks, and the
potential to source from the
best companies, the best
technologies, and the best
skills from on a global basis.
It will be driven by customer needs and
innovation. It will be built on sophisticated
technologies with powerful capabilities
to revolutionize products, businesses, and
production processes. It will require greater
and greater degrees of flexibility and
precision. And, it will need new knowledge
and highly skilled people to make it work. It
is impossible to foresee all the changes that
will characterize manufacturing in the future,
but many trends are already apparent and
technological capabilities already exist.
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Global Integration
Manufacturers will restructure
their operations, production
systems, and supply chains to
serve global customers.
They will continue to move where the
money is – to the rapidly expanding markets
of emerging economies. But, production
and services will become more integrated
worldwide to take advantage of the best
in terms of skills, technologies, and cost
structures, allowing companies to boost
their profit margins while offering customers
higher value at lower price. E-business
technologies will allow manufacturers
to connect anywhere at anytime with
customers around the world. And, the world
of manufacturing itself will be characterized
by global operations, global competition,
global business networks, and competing
global supply chains. We are already well on
the way there.

Knowledge Capture
The real value created in the
business of manufacturing will
reside less in production processes
– which will become more and
more highly automated – and
more in those knowledge-intensive
activities associated with product
research and development, design,
modification, and service.
For manufacturers, the money will be made
in knowledge capture. It will depend on
their ability to control intellectual property,
anticipate customer requirements, and design
innovative solutions to meet their needs.
18
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Mass Customization
Manufacturers will continue to
compete on delivering customer
value at lower and lower costs.
That will require individual products to be
designed and manufactured for individual
customers to meet individual needs.
Competitive advantage will be determined by
production to individual specifications. But,
competitive cost structures will have to be put
in place in order to ensure that customization
is commercially feasible. The ultimate goal will
be the competitive batch of one.
Mass customization will entail businesses
tailoring product functionality, design,
and service to satisfy individual customer
requirements, but making differentiated
products at high speed and in high
volumes in order to keep unit costs to
a minimum. Manufacturers will have to
accelerate flexibility through continuous
innovation and shorter production runs
that can accommodate changing and more
specialized customer requirements together
with shorter product life cycles.
Mass customization will require
further changes within the business
of manufacturing:
• Information systems that can quickly
identify customer specifications, turn them
into work orders, and create pull systems
throughout supply chains and production
processes, that meet both customer
demands and manufacturing requirements;
• Agile production facilities that can rapidly
be reconfigured to produce different
products or product variations with
minimal changeover time;

• Standard product platforms and easily
interchangeable and compatible
product parts;
• Process-based quality control and
certification systems;
• Individualized tracking and materials
management systems;
• Lean, just-in-time supply chains;
• Low-cost logistics infrastructure; and,
• Customer services that cover the life
cycle of products, from design through to
financing, after-sales service, maintenance,
recycling and disposal.

Environmental Sustainability
In the future, manufacturers
will be operating in a world of
increasingly severe resource
and energy constraints.
They will also be expected by the public,
governments, and other stakeholders
to exercise responsibility for the way
they interact with the environment.
Environmental sustainability will be a critical
driver of costs and a key operating principle
in product design, engineering, and lifecycle management, the development and
use of production and process technologies,
as well as in the management of energy and
natural resources.

Manufacturing as Service
The business of manufacturing is
driving toward providing customers
complete service over the entire life
cycle of products.
As production systems become more flexible
and more highly automated, differentiation
and value creation will depend increasingly
upon services. Manufacturers will aim to
solve their customers’ problems, and become
important elements in their customers’
success. They will do so by offering a
complete service package – including
research and development, design and
engineering, testing and quality assurance,
financing, maintenance, delivery logistics,
after-sales service, upgrades, and ultimately
product disposal. No company will be able
to provide all of the services needed by
customers. However, service providers will
be integrated with companies that make
things in international value networks, supply
chains, and virtual enterprises.

Value Chains
Manufacturers, their customers,
and their suppliers together form
value chains that compete against
other value chains for sales to
final consumers.
Today, manufacturing depends on the
efficient management of supply chains and
business networks. However, the extended
businesses of the future will be virtual
enterprises in which business units around
the world will continuously reconfigure their
operations and supply chain relationships,
forming and reforming networks on a
project-by-project basis. They will rely on
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networked information systems and virtual
engineering to ensure concurrent design,
production, marketing, service, and sales
support. They will operate as if their member
firms were all units of a single continuously
reconfigurable enterprise, regardless of their
geographic location. And, when successful,
they will all be aligned to provide solutions
for the ultimate customer.

Knowledge Supply Chains
Manufacturing will be an even
more knowledge-intensive
business in the future.
Its focus on delivering full service solutions
to customers will require a highly educated,
highly flexible, and highly skilled workforce in
order to create, produce, manage, and deliver
the innovative and differentiated products,
processes, and services that future customers
will demand.
Manufacturers’ value chains will really be
customers’ knowledge supply chains. The
concept says a lot about how knowledge
will be commercialized, how innovation
will have to be managed, as well as about
the importance of education, skills, and
experience at every stage of the process.
• Business success will depend on aligning
knowledge to meet customer needs;
• Customer requirements will pull knowledge
into commercial applications;
• Knowledge, skills, and technologies will be
sourced from around the world;
• More individualized customer needs will
require products and people to service
them. Quality of service will be based

20
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primarily on communication and design –
the ability to translate personal preferences
into technical specifications on the one
hand and manufacturing and service
capabilities into simple, saleable solutions
on the other;
• Next generation production systems
will rely on new technologies and highly
automated production processes –
requiring skilled technicians and managers
to make things work;
• Highly flexible, reconfigurable enterprises
and production processes will demand
continuous learning, problem-solving,
teaming, effective communication, and
creativity on the part of all employees;
• Product and process innovations will be
based on new technological capabilities
and commercializable applications of
intellectual property;
• New technologies and intellectual
property will in turn require advances
in basic scientific, engineering, and
mathematical research, while more
attention will be focused on the science
of manufacturing; and,
• The effective management of innovation
and knowledge supply chains will
need to be based on a more advanced
understanding of cause-and-effect
relationships in theories of business
management.
Intellectual property, skills, and experience
will be key assets for manufacturers in the
future. They are today as well.

Virtual Manufacturing
Virtual manufacturing systems will
be extremely agile, but they will also
be intelligent. They will not only
ensure rapid response, but integrate
customers within design, testing,
and service delivery.
The manufacturing systems of the future
will embody the intelligence of advanced
software applications and modeling and
simulation capabilities. They will be built
around integrated systems of human and
artificial intelligence – allowing for the
specification, communication, and technical
translation of exact customer expectations;
the application of machine intelligence,
expert systems, and neural networks in
production; and the design, coordination, and
integration of complex production, logistical,
and business systems.
Future production systems are being
planned on the basis of virtual engineering
and virtual factories:
• Computer automated technologies are
allowing manufacturers to combine design,
engineering, testing, scheduling, production,
maintenance, quality assurance, services,
and supply chain management into single
processes. Manufacturing capabilities will
then depend on the efficient management
of information and the rapid translation of
that information into production systems.
• The “factory” will become an information
network. Customers will participate in
the design and testing of products in
accordance to their specific needs. Their
requirements will be communicated to
computer-integrated and mobile machining,
processing, and material delivery systems.

No assembly lines or stationary islands of
automation – virtual factories will allow
for machines and production cells to
automatically reconfigure themselves on the
production floor in response to new orders
or new product variations. Purchasing and
scheduling will take place automatically
as orders are received. Machines will
be capable of producing a wide variety
of products and parts. Fully automated
systems will allow for continuous “lights-out”
production, and people will be employed
to maintain, program, schedule, and plan
processes of change. Eventually, shared,
flexible, computer-integrated production
facilities may be cloned around the world
for remote satellite programming to make
customized products whenever and
wherever they are needed for just-in-time
customer delivery. Smart machines will
learn when to produce parts and what parts
to produce. The virtual factory may itself
evolve into the reproducible factory in
the future.
• Virtual engineering processes will integrate
simulation, modeling, analysis, testing,
diagnostic, and analytical technologies in
design, production, and control functions
affecting all aspects of manufacturing.
Virtual reality will play a key role in
permitting customer participation in design
and engineering. Intelligent equipment,
sensors, robotics, and smart materials will
help to control quality and process flows.
Manufacturers will be able to control, repair,
and service their products on-line. Smart
engineering systems will increase the
degree of flexibility and speed up cycle
times significantly. They will integrate and
simplify manufacturing processes. And, they
will be the key to making customization
commercially viable.
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New Enabling Technologies
Advances in electronics, information
and communication technologies,
computing capabilities, software
programming, and e-business
networks are already revolutionizing
the business of manufacturing.
They provide the capabilities that make
flexible, automated production systems,
global supply chains, and global customer
reach possible. New applications
of information and communication
technologies will continue to revolutionize
manufacturing activity, including the use of
advanced modeling and simulation, artificial
intelligence, digital imaging, high density
data storage, and virtual reality.
Other advanced technologies will also
revolutionize future manufacturing
capabilities, including:
• Biotechnology and genetics.
Manufacturers are already working with
bio-materials, creating bio-products, and
using bio-processes thanks to advances in
the science of genomics.
• Nano-technology. Molecular engineering
is allowing manufacturers to build things
from their most basic atomic structures up.
• Micro-machining. Techniques that exist
for producing devices and mechanical
parts, whose size can be measured in
microns, will enable greater precision,
sensitivity, and flexibility in microproduction processes.

22
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• Metrology. Advanced measurement
systems will allow for greater precision in
production and process control.
• Mechatronics. Systems that integrate
sensors, actuators, and control functions in
one intelligent system will improve product
precision, performance, efficiency, and ease
of use.
• New materials. The development of new
materials from bio-materials and advanced
polymers, to light weight composites and
super-conductive materials are providing
manufacturers with a capacity to develop
new and improved products and processes
that can get the job done better for
customers at much lower costs.
• Smart Materials. Smart materials change
shape, colour, form, phase, electric and
magnetic fields, temperature, optical
qualities, and other characteristics in
response to external stimuli. Designers
will be able to use smart materials to set
new standards in meeting customer needs,
as well as simplify products, add features,
reduce material use, and lower the expense
of product specialization. Future smart
materials will be capable of self-diagnosis,
repair, and learning.
• Fuel Cells and Alternative Energy.
Hydrogen fuel cells, solar energy, and
nuclear applications will be used in
products and processes as alternative
energy sources.
• Integrated technologies. Future
manufacturing capabilities will be
expanded even more by the integration
of these technologies.
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Implications for
Manufacturing
in Canada
In 2020, the business of
manufacturing will look
very different in Canada
than it does today.
Changes taking place in
the global market, new
technological capabilities,
and the re-organization of
manufacturing enterprises
will transform all aspects of
the business in this country.
Across all sectors, manufacturers foresee a
future for their industry in Canada that will
be characterized by:
1. Product Specialization
Standard products that can be massproduced and shipped long distances will
be manufactured in newly industrialized
countries, where production and delivery
costs will be only a fraction of those in
Canada, and manufacturers will be able
to offer improved standards of quality,
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technical sophistication, and product and
vendor reliability. Product lines that remain
in Canada will be more specialized, because
they will have to command a higher premium
from customers. They will be products that
require a high degree of innovation and
customization, smaller production runs,
and flexible production systems. Or, they
will be products specially designed for local
customers, or manufactured by companies
where proximity to customers is a necessity.
2. Higher-End Production Processes
and Business Activities
Product specialization will drive Canadian
manufacturers further up the value-chain
in terms of the nature of their enterprise as
well. There will be fewer Tier 4 suppliers of
standard materials, products, and parts, and
more Tier 3 companies involved in specialized
sub-assembly or integrated batch processing.

The business of manufacturing will also
change in Canada as companies graduate
up the value chain. Market scope will
expand from local and regional to a more
global customer base. Supply chains
will also become more global in reach.
Companies will depend more on managing
knowledge rather than physical assets, and
the intellectual property that will define the
value of their business will be attached not so

Production
System

Core
Business

Market
Scope

Supply
Chain

Intellectual
Property

1
(OEM)

Final
Integration/
Testing

Technology/
Product Concept
Product Development
(Proof of Concept)
Brand/Service

Global

Global

Product
Technology

2

Integration/
Assembly/
Fabrication

Prototype
Development
Design Validation

Global
Regional

Global
Regional

Technology
Process

3

Sub-Assembly/
Integrated
Processing/
Fabrication

Process Validation
Pre-Production
Planning

Regional
Local

Regional
Local

Process

4

Fabrication
Processing

Production
Materials Handling

Local

Local

None

Tier
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More Tier 2 suppliers will be engaged in
integrating materials, sub-assemblies, and
components. And, there will be more Tier
1 companies – the original equipment
manufacturers (OEMs) – whose business is
in developing new products or customer
solutions and bringing them to market. In
short, value will be created more at the front
end rather than in the basic fabrication and
processing phase of product cycles.
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much to production processes as to specific
technologies and specialized products. As
production evolves from fabrication to
assembly and integration, so too will the
primary functions of the enterprise – from
a focus on materials management and
production processes, to process validation
and pre-production planning, to prototype
development and design validation, and
finally at the stage of the OEM to technology
genesis, product development, and testing.
3. An Emphasis on Innovation, Design,
Branding, Customer Service and
Financing Activities
The pace of technological change and the
intensity of global competition will mean
that Canadian manufacturers will derive
their revenue on the basis of differentiated
products and services. Innovation, design,
branding, customer service, and financing will
be at the heart of value creation.
4. Lean Business Systems
The business of manufacturing will be
focused on anticipating and meeting
customer requirements – and it will require
operating processes within companies and
across supply chains that are aligned and
extremely efficient in delivering customer
value. Canadian manufacturers will have
to aim at eliminating waste – activities
that do not contribute to providing value
to customers – throughout their own
manufacturing operations, on an enterprisewide level, as well as across supply chains and
business networks.
5. Highly Automated and Flexible
Production Processes
Production processes will be highly
automated and integrated through advanced

information and communication technology
with design, marketing, service, and business
planning and control functions. They
will be flexible as well – to allow for rapid
reconfiguration to meet new, modified, or
changing customer requirements.
6. Rapid Development and Use of
Innovative Products and Technologies
The management of innovation will be a core
competency across Canada’s manufacturing
sector. Companies will have rapid
response systems in place to allow them
to meet changing market circumstances.
Continuous product development processes,
reconfigurable production technologies,
and rapid access to new technologies will
underlie both product differentiation and
agile business strategies.
7. Flexibility as a Competitive Advantage
Agility will become critical in light of a much
shorter product development cycle – where
the time from concept through prototype
development, testing, and production and
service scale-up is a matter of months not
years – and more exacting and changeable
customer expectations.
8. Integration through Electronic Networks
All business functions – from management
and administration, purchasing and
materials management, design, engineering,
production, inventory control, financing,
and customer relations – will be integrated
through electronic information and
communication systems. Those functions
will be integrated within manufacturing
companies, as well as across supply chains
and business networks – with customers,
suppliers, and other business partners.
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9. Integration in Global Value Chains
and Business Networks
Manufacturers in Canada will be part of
a global system of competing supply
chains and business networks aligned to
meet the needs of consumers in markets
around the world. Those value chains will
include businesses that produce things as
well as services companies. And, they will
be reconfigurable, continually reforming
and realigning to meet new and different
customer requirements.
10. Global Enterprise
More manufacturers in Canada will be
global enterprises. As such, the scope of
their international business activities will
extend far beyond trade. Companies will
not just import goods for further processing
or distribution in Canada and produce
goods in this country for export. They will
operate their businesses on a global scale,
investing to secure assets around the world,
expanding their operations into other
countries, sourcing skills and technologies on
a worldwide basis, allocating resources and
consolidating their activities according to
global business plans. They will do business
wherever the money is, wherever the returns
on their investments are the highest – if not
in Canada, then somewhere else.

Anchoring the Enterprise
In the global economy of 2020,
money, knowledge, and people will
be highly mobile. What will anchor
the high value-adding activities
that are part of the business of
manufacturing here in Canada?
Our existing assets – our resources, our
skilled workforce, our proximity to the United
States, our political, legal, and fiscal regimes
– will help, but they can no longer guarantee
our economic prosperity nor that Canada
will be able to retain, let alone grow, its
manufacturing base.
According to manufacturers, the vitality of their
industry in Canada will be determined by:
• Leadership – the ability to define and
achieve a vision for future business success;
• Capital formation – the basis for
business growth;
• People – the knowledge, skills, experience,
creativity, flexibility, entrepreneurship, and
dynamism of their workforce;
• Knowledge capture – the ability to control
design, branding, and intellectual property,
and therefore the returns on innovation;
• Market control – the ability of companies in
Canada to “be masters of what customers
want” around the world;
• Access to a robust North American and
Canadian marketplace, to provide the
critical mass or platform for global business
development; and,
• A high-value production base that will in
turn attract and retain services, design, and
innovation activities.
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Competing in 2020
In looking to the next ten to fifteen
years, Canadian manufacturers
indicate that their future
competitiveness and growth
opportunities will depend on
the following differentiators of
business success:
• Time – the “Currency of the 21 century”
– will become an advantage for Canadian
manufacturers capable of rapid customer
response, managing short product lead
times and fast production changeovers,
quick delivery schedules, and the rapid
commercialization of new products
and processes;
st

• Customer solutions. Companies will
generate high performance results
if they align their business plans and
manufacturing strategies to anticipating
and meeting the needs of customers.
Manufacturers that provide integrated
solutions become integral to their
customers’ success;
• Product differentiation through greater
specialization, service, customized design
and functionality, and the development
of niche products and markets;
• A culture of innovation extending
to all parts of the business, from the
development and commercialization of
new and improved products and services,
to the adoption of new technologies,
production and business processes, to the
development of new market opportunities
and the execution of new business plans;

• Global marketing – taking advantage of
business opportunities in markets around
the world;
• Continuous improvement – a commitment
to Lean business principles (eliminating
wasteful activities that do not contribute to
customer value), total quality products and
processes, and zero defects;
• Agility – strategic flexibility in terms of
products, processes, operations, and
customer service;
• Integrity – a business culture and
operating practices built on trust, reliability,
accountability, community involvement,
a healthy and safe workforce, and
environmental stewardship;
• Close collaboration through crossfunctional teams in the workplace, across
value chains involving both suppliers and
customers, and with other companies
in sharing resources, expertise, and best
practice; and,
• Cost competitiveness with respect
to the total cost of delivering products
to customers;
• Responsible management – accountability
and control extending to all aspects of
workplace health and safety, manufacturing
operations, business enterprises, supply
chains, and business networks;
• Environmental sustainability – applied
energy use, resource management, as well
as product life cycle issues; and,
• A commitment to perfection with respect
to product quality, production processes,
and business systems.

• Global sourcing – the ability to access the
best products, technologies, skills, and
expertise from around the world that meet
business requirements;
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Workforce
Capabilities
Canada’s workforce must
be prepared to meet the
future requirements of
manufacturing.
In order to ensure this goal:
• Careers in manufacturing must be
viewed as attractive opportunities
for young people;
• Employees must possess the basic
skills required to work in a responsible,
innovative, highly flexible, and
internationally networked business
environment, and be able to take every
opportunity to improve their capabilities;
• Manufacturers must be able to find
people with the mix of specialized skills
they require;
• Apprenticeship programs must be updated
to meet the changing skills requirements
of manufacturing;
• Manufacturers must invest in continually
upgrading the skills and capabilities of their
workforce, and strengthen collaborative
efforts in skills training;
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Current & Future Capabilities
Business success depends on the
capabilities of Canada’s workforce.
Among the manufacturers
participating in CME’s 2004
Management Issues Survey:

• Canada’s immigration system must be
employed more effectively to enable
economic development and improve
access for manufacturers to skilled and
experienced personnel;
• Canadians must have the opportunity
to continually upgrade their skills and
capabilities; and,
• Employment practices must encourage
the attraction and retention of skilled and
experienced employees, and the continuous
improvement of employee capabilities.

• 78% of companies cite the availability of
qualified personnel as an important factor
affecting their innovation activities;
• 42% cite limitations on the availability
of skilled and experienced personnel as
a strategic issue that will fundamentally
change business practices over the next
five years; and,
• 38% say that access to a skilled labour force
is a significant factor in affecting business
location decisions.

CME will use the following benchmarks to monitor progress toward meeting our goal:
Benchmark
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Current Status

2020 Objective

• Manufacturing workforce under
45 years of age.

64% of employees

75% of employees

• Satisfaction levels with basic
capabilities of employees.

66% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey

• Ability to find skilled employees.

77% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey

• Investment in formal and informal
skills training.

2.5% of payroll as reported in
CME’s Annual Management
Issues Survey

5% of payroll as reported in
CME’s Annual Management
Issues Survey

• Ability to retain qualified personnel

80% of manufacturers
responding to CME’s Annual
Management Survey

95% of manufacturers
responding to CME’s Annual
Management Survey
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Workforce capabilities will be an even more
important determinant of competitive
success in a manufacturing world where
knowledge and capital are the prime
assets and business growth is driven by
the continuous acquisition, deployment,
protection, and funding of new knowledge.
Manufacturers find it difficult to define
with any precision what the specific skills
requirements of the industry – or even
sub-sectors within the industry – are likely
to be five years, let alone ten to fifteen
years, in the future. Some predict that
the complexity of innovation will require
production and business processes centred
on single competencies to give way to
“multi-disciplinary” innovation and “multicompetence”. Others foresee a need for
“laser-sharp focus on specialized skills”.
But, all agree that the growing complexity
of tasks and the pace of change with
respect to technologies, organizations, and
business objectives will mean that the core
competencies of Canada’s manufacturing
workforce in 2020 will be substantially
different from those of today.
The reality is likely that manufacturers
will continue to require both people with
specialized skills and multi-skilled workers. In
general terms, the future skills requirements
identified by manufacturers include:
• A mix of creative problem-solving
capabilities, technical know-how, business
skills, and an ability to interact with
colleagues and customers;
• A higher degree of technical and
technological expertise as production
systems become more automated and
more interconnected, and as workplaces

incorporate advanced technologies
such as nanotechnology, biotechnology,
microelectronics, and robotics;
• Continued reliance on the skilled trades,
but in combination with other technical
and business skills;
• A greater reliance on manufacturing and
product engineering, product and process
design, and scientific research;
• Multilingual and multicultural skills, as
business operations expand on a more
global basis;
• Management skills in the fields of
manufacturing processes, supply chains,
product and knowledge development,
financing, and global business; and,
• An ability to adapt easily to constantlychanging roles in a constantly-changing
workplace. The pace of technological
change and the rapid response that will
be demanded of the manufacturing
enterprise of the future mean that all
employees will not only have to be flexible
enough to adapt to changes in their job,
but willing and able to continuously
upgrade their knowledge and skills on a
path of life-long learning.
Human resource management will become
a core competency for the business of
manufacturing. HR managers will be focusing
their efforts on driving business improvement
and innovation through the development
and reward of employees. And, they will
play a critical role in asset management – in
attracting, retaining, deploying, developing,
managing, and investing in the knowledge
base of their workforce.
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Manufacturers also recognize that labourmanagement relations must become
more collaborative. Even a highly skilled
workforce will not be able to adapt to
the demands of the global marketplace if
workplace relationships are still based on
the assumption of routinized, assembly line
work processes, with hierarchical top-down
decision making that is focused on repetitive
activity. More responsibility for decisionmaking will be passed to workers at all levels
of the manufacturing enterprise, requiring a
more seamless alignment of responsibilities,
competencies, and rewards throughout
business organizations.

Strengths
Canada enjoys one of the most
highly educated and skilled
industrial workforces in the world.
Pools of specialized skills and training facilities
offer an incentive for some companies to
invest and expand their business in Canada. A
number of excellent educational and training
facilities exist across the country – in high
schools, colleges, and universities – where
educators are working with people in industry
to ensure that graduates are prepared to meet
the requirements of a modern manufacturing
workforce. Sector councils are coordinating
training needs at a regional, provincial, and
national level. Manufacturers, together
with colleges, training organizations, sector
councils, and governments are working to
strengthen apprenticeship programs and
increase the availability of skilled tradespeople.
In addition, Canadian manufacturers
have been able to rely on the skills and
entrepreneurial talent of new immigrants
into the country. Many manufacturers invest
32
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heavily in developing and upgrading the
skills of their workers. Some have developed
specialized skills training programs or
institutes that benefit the community at
large. And, many companies have made
significant improvements in their innovative
capabilities, workplace efficiencies, flexibility,
and levels of customer satisfaction based
on the adoption of more flexible and more
collaborative workplace practices.

Weaknesses
Generally, manufacturers
acknowledge a lack of
communication, a lack
of coordination, a lack of
collaboration, and the need for
increasing investments in the
preparation and development of
workforce capabilities.
With respect to communication, young
people and their parents are frequently
unaware of the career opportunities that
exist in manufacturing. On the other hand,
there are not enough secondary schools that
guide students into educational or vocational
paths that prepare them for manufacturing
careers. Colleges and apprenticeship
programs are experiencing difficulties in
attracting enough students to the trades,
technical skills, and business programs
they offer. Some secondary schools,
and most colleges and universities, have
developed educational and skills training
programs designed to meet the current
requirements of industry. But, manufacturers
are frequently unaware of the programs
available to them, or of the capabilities of
colleges in particular to customize training
programs for company needs.

Manufacturers recognize the need for greater
coordination among all levels of government,
all levels of education, apprenticeship and
training programs, and the industry itself.
Federal research monies and provincial
training and apprenticeship programs must
be aligned more effectively to meet the
needs of advanced manufacturing and global
business management. Multidisciplinary
programs that effectively combine design,
engineering, and management studies are
rare in Canadian universities. It is far rarer
to find a program in the post-secondary
system that provides a mix of academic
studies, technical training, and practical
experience in business. Manufacturers cite
the need for greater effort on the part of
colleges and universities in offering joint
programs, coordinating curricula, developing
cooperative programs, and recognizing
academic credentials. However, they
also acknowledge a lack of coordination
in aligning education and skills training
programs with actual employment
opportunities, a need that is especially acute
at the local community level – where the
workforce resides and job opportunities
actually exist. Greater coordination is also
needed to provide adequate educational and
training programs for aboriginal workers, and
to integrate them more effectively into the
manufacturing workforce.
Coordination is lacking when it comes
to Canada’s immigration system as well.
Qualifications for skilled immigrants do
not adequately take account of the skills
training and experience that is of greatest
value to manufacturers. Immigrant approval
processes are too slow to respond to
immediate skills needs within the industry.
And, because neither foreign academic and

skills credentials nor foreign work experience
are widely recognized in Canada, it is often
very difficult to integrate highly qualified
immigrants into the workforce.
Finally, there is a lack of coordination with
respect to government regulations affecting
labour flexibility and employment practices.
Regulations restrict the mobility of skilled
workers across Canada. Legislation and
regulations often inhibit the flexibility
that manufacturers require to reorganize
their workplace, manage change in a costeffective way, and protect the health and
safety of workers. They often provide
workers with little incentive or opportunity
to find employment locally or anywhere
else in Canada. And, Canada’s payroll taxes,
combined with the administrative and
compliance costs of complex, sometimes
contradictory labour regulations, are for
some manufacturers a disincentive to employ
and train additional personnel.
Collaborative efforts need to be improved
as well. Colleges, universities, and training
programs are constantly in search of
manufacturers and other business leaders
to work with them to define future
skills requirements. On the other hand,
manufacturers often find it difficult to work
with academic institutions because of time
and resource constraints, or because they do
not see an immediate pay-back with respect
to their business needs. Manufacturers
need people with practical experience and
the schools need to keep current on the
latest techniques, technologies, and business
practices; yet, there are few effective exchange
or joint training programs in Canada that
involve industry, students, trainees, and
educators. Opportunities for young people to
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gain work experience in manufacturing are
decreasing, in part because of more highly
sophisticated skills requirements and in part
due to tighter health and safety restrictions
in the workplace. There is a need, voiced
by manufacturers across the country, for
greater collaboration with each other – to
identify best practice, share expertise and
training resources, and where feasible
jointly employ people with specialized
skills. And, labour-management relations
have to become more collaborative in order
for workers to acquire the autonomy and
decision-making responsibilities necessary
in a highly flexible workplace.
Manufacturers recognize the need to
significantly increase their investments
in continuously upgrading the skills and
capabilities of their workers. Manufacturers,
governments, and even educational
and training organizations too often see
technical education and skills training as a
cost rather than as an investment.
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The following chapters of this report
summarize the vision, challenges, and
recommendations for action identified in
CME’s Manufacturing 20/20 discussions
with regard to five issues that are crucial to
preparing the manufacturing workforce of
the future:
1. Image and Careers in Manufacturing;
2. Basic Workforce Requirements;
3. Securing the Skills Base;
4. Immigration; and,
5. Employment Practices.

N
A
I
NAD ERS

R
U
T
CA
C
S
A
RTER
ANUF
M
XPO
E
D
AN

G
N
I
D
R
L
O
I
F
U
N
B VISIO

E
R
U
T
E FU

OUR

TH

Image and Careers
in Manufacturing
Canada’s manufacturing
workforce increased by
288,000 workers (or 15%)
between 1997 and 2003.
However, this employment
growth was not even across
all age groups. The number of
workers under 45 years of age
grew by 7%, while those older
than 45 increased by 35%.
Thirty-six percent of the manufacturing
workforce (823,000 workers) is 45 years of
age or older. Within this group, 11% of the
sector’s workforce (255,000 employees) is
aged 55 or more. With an average retirement
age of 61, the larger part of those 255,000
workers will be leaving the labour force by
2010. Manufacturers across Canada will be
looking to replace an estimated 400,000
positions by 2020.
However, the capabilities expected of new
entrants into Canada’s manufacturing
workforce are very different from those
required of previous generations. The level
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of formal educational achievement among
the manufacturing workforce is increasing. In
2003, 47% of all employees in the sector held
a post-secondary diploma, certificate,
or degree.

Our Vision

Between 1997 and 2003, the number of
people with a university degree employed
in Canada’s manufacturing sector increased
by 49%, while the number of employees with
other post-secondary qualifications rose by
21%. The number of manufacturing workers
in natural and applied sciences occupations
increased 26% over that same period of
time. Over 86% of those workers had postsecondary qualifications.

• Manufacturers offer career paths – not just
jobs – for their employees, continuously
investing in the education and skills of
their workforce as a strategic part of asset
management.

The number of people employed as labourers
– either in manual tasks or in assisting
machine operators – fell by 7% between
1997 and 2003. But, 24% of these workers
also have post-secondary qualifications.
Of all manufacturing workers aged 25-34,
19% have a university degree. Only 12%
have not graduated from high school. The
number of workers in the sector who have
not graduated from high school fell 11%
between 1997 and 2003.
Manufacturing in Canada will depend on
more highly educated and highly skilled
young people entering the workforce.

By 2020, 75% of Canada’s
manufacturing workforce should
be 45 years of age or younger.
In order to achieve that goal, careers
in manufacturing must be viewed
as attractive opportunities for
young people.
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• Manufacturing is a choice of preference for
young people entering the job market.
• Manufacturing is seen as a “cool” place
to work.

• Manufacturing is seen as a knowledge- and
technology-intensive, global enterprise
offering career opportunities in all aspects
of business, from research, design, and
engineering, the trades and production
floor, information and other advanced
technologies, to logistics, services, finance,
and international business development,
as well as some of the most challenging
management jobs anywhere.
• Young people see manufacturing as
a conduit to careers in the field of
high technology.
• Manufacturing is a magnet
for entrepreneurs.
• All Canadians see a prosperous
manufacturing sector as vital to their
economic well-being and standard of living.
• Communities, and Canada as a whole, are
seen as a “better place to work and live”.
• Businesses, labour groups, educational
institutions, communities, and governments
are aligned in their commitment and efforts
to meet the requirements of a modern
manufacturing workforce.

“Manufacturing should have the
reputation as a “career place” and
not just a “job place.”
“Beyond profitability, to fairness and
safety, manufacturing companies should
be seen as desirable career destinations.”

Challenges
• Public perceptions of manufacturing are
badly out of date. Manufacturing is seen as
a smokestack industry rapidly going out of
business in Canada.
• Manufacturing is viewed in 4D – Dirty,
Dangerous, Declining, and Depressing.
• Manufacturing jobs are viewed as manual,
dull, dangerous, repetitive, and low-skilled,
with low pay.
• Manufacturing is not viewed as a high-tech
or knowledge intensive sector.
• Parents, teachers, and guidance councilors
are not encouraging young people to think
of vocational paths leading to careers in
manufacturing.
• The educational and skills qualifications
necessary for careers in manufacturing are
not communicated well.
• Few career opportunities are seen outside
major urban centres.
• Colleges are finding it difficult to attract
high school students into their design,
innovation, and technical skills programs for
manufacturing, even though graduates from
those programs go into high paying jobs.

Recommendations for Action
Manufacturers must improve their
public image through information, marketing,
and education campaigns, as well as more
active engagement in the communities
in which they reside, to raise awareness
about modern manufacturing and the
important contribution it makes to the
Canadian economy.
Manufacturers must work more closely
with schools, colleges, and universities, to
inform young people and their parents about
the career opportunities available in the
sector and in other businesses that are crucial
to manufacturing success.
Manufacturers must engage parents
and students in discussions about career
opportunities and employment needs.
Manufacturers must change perceptions
earlier in education and at career
symposiums. They need to develop more
role models, mentoring programs and create
more summer jobs and co-op opportunities.
Greater attention must be paid to
manufacturing as a source of high-paying
jobs. Manufacturers must prove that their
commitment to enhancing productivity
means more, higher paying employment
opportunities in Canada, not fewer or lower
paying jobs. They must also actively promote
employment opportunities.
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Manufacturers must make the public
better aware of their successes, responsible
management, and progressive practices for
attracting and retaining personnel. Then,
they have to “walk the talk”.
Manufacturers in smaller towns and nonurban areas must especially emphasize their
successes and employment opportunities,
as well as the advantages of locating in their
local communities.
Manufacturers and municipal and
economic development authorities
must work together to promote their
communities as attractive locations for
people to live and work.
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“We must become storytellers. Tell the
great manufacturing story to schools,
government, and the community.”
“Productivity in Huron County is much
higher than in Toronto or North Carolina
where we also have plants.”
“Like many successful organizations, we
are focused on three things: innovation,
performance and brand. "
“Our competitive advantage is built on
intellectual capital”
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Basic Workforce
Requirements
There are a number of
basic capabilities that are
demanded of a modern
manufacturing workforce:
• Employability skills – including discipline,
reliability, timeliness, integrity, interpersonal
skills, work ethic, and the ability to exercise
responsibility with regard to personal
health and safety and that of others;
• Practical business and technical experience;
• Flexibility in response to changing
conditions and the ability to assume a
number of roles in the workplace;
• The ability to learn and to solve problems in
an innovative and creative way;
• The ability to communicate effectively in
the language of the workplace;
• The capacity to work in other languages
and cultures;
• The ability to work in teams;
• The ability to read and write increasingly
sophisticated instructions and other
communications;
• Project management skills;
• Numerical and computer skills; as well as,
• Business management and supervisory
capabilities.
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These capabilities will become even
more important with respect to future
workforce needs.
Yet, according to CME’s 2004 Management
Issues Survey, 23% of manufacturers report
difficulties in finding entry-level employees
with the skill sets they require for further
training. (See Tables 11, 12, and 13.) Over
15% of manufacturers say that the problemsolving, technical, teamwork, literacy,
supervisory and project management,
flexibility, creativity, and basic employability
skills or their workforce is less than
satisfactory. (Employability skills are defined
as the ability to come to work on time on a
consistent basis, responsibility for personal
behaviour and the health and safety of
others, and the discipline required to carry
out tasks expected of the position an
employee holds.)

Some skills deficiencies do vary according
to firm size. In general, there are fewer
companies with ten employees or less, and
fewer firms with over 500 employees, that
report skills in need of improvement than
companies with ten to 200 employees. There
are two notable exceptions. More small and
mid-sized firms than larger companies say
that the technical skills of their employees are
in need of improvement. And, deficiencies in
project management capabilities are more
apparent among the smallest and largest firms
than in companies with ten to 200 employees.
LEAST SATISFACTORY SKILL SETS AMONG CURRENT EMPLOYEES
PROBLEM-SOLVING
TECHNICAL SKILLS
TEAMWORK
VERBAL COMMUNICATION
READING/WRITING
PROJECT MANAGEMENT
SUPERVISORY/MANAGEMENT
BASIC EMPLOYABILITY SKILLS
INNOVATION/CREATIVITY
LEARNING/FLEXIBILITY
ENTREPRENEURSHIP
INTERPERSONAL
COMPUTER

A summary of survey results with respect
to workforce skills in greatest need of
improvement can be found in Tables 14, 15,
and 16. Generally speaking, there is little
variability across provinces as manufacturers
assess skills deficiencies among current
workers. However, some specific areas of
concern are apparent – reading and writing
skills in Ontario and British Columbia,
verbal communication skills in BC and
Quebec, learning and flexibility skills in
Saskatchewan and Ontario, teamwork skills
in BC, entrepreneurship in Saskatchewan and
Atlantic Canada, basic employability skills in
the western provinces and Atlantic Canada,
and supervisory and management skills in BC
and Manitoba.
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The reasons that manufacturers give for
rejecting job applications provides another
way of assessing the basic skills required
for employment in modern manufacturing.
According to CME’s 2004 Management
Issues Survey, approximately 25% of firms
report that a lack of job openings is one of
the three most common explanations for
rejecting applications, and 21% say that
other candidates for available positions have
better qualifications. (See Tables 17, 18, and
19.) But, more specific, skills-related issues are
important as well. Over 30% of manufacturers
surveyed across Canada cite inadequate work
experience, while 27% say that a lack of basic
employability skills are important reasons
for rejecting job applicants. Other common
reasons include the lack of specific technical

or management skills, poor references from
previous employers, inability to work in teams,
and poor oral communication skills.

i. Basic Skills

A higher proportion of manufacturers in
Western and Atlantic Canada report that the
lack of experience and basic employment
skills is a problem. Smaller companies rather
than mid-sized or larger firms tend to reject
job applications because of inadequate work
experience and lack of basic employability
skills. Mid-sized and larger companies, on
the other hand, are more likely to reject
applications on the grounds of insufficient
technical or management skills and inability
to work in teams.

• Employees and entrants into the workforce
are equipped with the discipline, work ethic,
integrity, decision-making, responsibility,
and interpersonal skills required to secure
and maintain long-term employment.

Basic employability skills, practical
experience, flexibility, innovative thinking,
and global business skills are critical core
competencies of a modern manufacturing
workforce – and will become even more
important in the future.

Our Vision

• Canada has a world-class education system,
graduating people who are adept at
reading, writing, mathematics, the sciences,
and problem solving.
• Employees possess a mix of creative
problem-solving capabilities, technical
know-how, business skills, and an ability to
interact with colleagues and customers.

Challenges
• Manufacturers are experiencing difficulties
in finding and keeping employees with
basic employability skills.

At least 95% of companies
responding to CME’s Annual
Management Issues Survey should
report satisfaction with the basic
capabilities of their employees.

• Potential employees often lack the work
ethic and personal responsibility required
to play a constructive role in a modern
manufacturing workplace.

In order to achieve that goal,
employees must possess the
basic skills required to work in
a responsible, innovative, highly
flexible, and internationally
networked business environment,
and be able to take every
opportunity to improve their
capabilities, with respect to:

• Attitudes frequently hamper productivity
improvement.

• It can be difficult to find individuals with
basic reading, writing, mathematical,
thinking and decision-making skills.

• The discipline of employees in Canada is
not up to the North American standard
– let alone that of Europe, Japan, or Asia.
• Drug use is a widespread challenge to
ensuring a reliable, responsible, and
productive workforce.
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“It is essential that new entrants to the
workforce have as a minimum, three
requirements: an attitude that they care
about work; a willingness to learn; a
willingness to show up for work at the
time required and remain at work for the
time agreed at employment. However,
there is a shortage of candidates with
these characteristics.”

Recommendations for Action
Manufacturers and educators must
ensure more emphasis is placed on
developing soft skills and a healthier
work ethic in the workforce.

Almost 60% of manufacturers participating
in CME’s 2004 Management Issues Survey
identified problem-solving as a skill in need
of improvement within the primary and
secondary school curriculum. (See Tables 23,
24, and 25.) Over 40% identified personal
responsibility and basic employability and
decision-making skills along with technical
and vocational skills as areas in need of
improvement. Mid-sized companies have
the highest level of dissatisfaction with the
current curriculum.
Manufacturers must aim to improve
employee retention and performance by
hiring for attitude and training for aptitude.
Young people must be encouraged to remain
in educational or skills training programs
until they are at least 18 years of age.

Primary and secondary schools,
universities, colleges, and professional
training programs must all aim to
identify basic employability requirements
and upgrade the skills of their students
accordingly.
Primary and secondary schools must
place additional emphasis on skills related
to problem-solving, trades and vocational
skills, personal responsibility and work ethic,
decision-making, mathematics and science,
literacy, communications, and creativity.
IMPROVING THE EDUCATIONAL CURRICULUM
PROBLEM-SOLVING

Manufacturers, primary and secondary
schools, community organizations, and
parents must engage young people in
activities that develop a greater sense of
personal responsibility and discipline.

“Manufacturers and educators must
stress the importance of creative thinking,
reading instructions, numeracy, report
writing, adaptability, how to function
in a grey area, how to network; how to
problem solve, and so on and so on.”

TRADES/VOCATIONAL SKILLS
PERSONAL RESPONSIBILITY
WORK ETHIC
DECISION-MAKING
MATH & SCIENCE
WRITTEN COMMUNICATION
READING/COMPREHENSION
VERBAL COMMUNICATION
CREATIVITY
COMPUTER SKILLS
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“Many of the job applicants my
company turns down are people who
lack basic skill sets – work ethic, the
ability to communicate, the ability to
think and solve problems without direct
supervision. They just don’t fit in a modern
manufacturing business.”

ii. Business Skills and
Practical Experience
Our Vision
• There is a strong and vibrant
entrepreneurial spirit in Canada, supported
by the education system.
• Young people graduating from Canada’s
schools, colleges, and universities have
some practical experience in business.
• Graduates understand the business of
manufacturing.
• Educational and business support
programs provide adequate training and
advice in basic management skills.
• Businesses are working together to share
best practice and access managerial
knowledge.
• Shared business, managerial, and technical
skills enable an innovative, effective, and
customer-oriented workforce.
• Canadian manufacturers have worldclass management skills in the fields of
manufacturing processes, supply chains,
product and knowledge development,
financing, and global business.
• Business leaders understand that
innovation is a process that can be
managed successfully.

Challenges
• Senior people are retiring, leaving a gap
in both knowledge and experience.
• People are graduating with academic and
technical skills, but without the practical
experience or wisdom to know how to
make things work.
• Potential liabilities restrict the ability
to bring young people onto
manufacturing worksites.

• There is a lack of training for manufacturing
management at the post-secondary level,
including strategic thinking, understanding
of manufacturing, entrepreneurship, finance,
technical and operational management, and
the management of innovation.
• Middle management and supervisory skills
need to be improved.
• Smaller companies frequently lack basic
business management skills associated
with communication, marketing, business
planning, risk management, decisionmaking, human resources, financial skills,
productivity improvement, and business
applications.
• Advisory services for small businesses are
often too general or too academic to assist
in solving practical business problems.
• Smaller companies are unsure how to access
management and leadership expertise.
• Companies outside major urban centres
report difficulties attracting professional
staff or outside experts to provide basic
managerial support.
• There is a lack of mentorship programs,
internships, and role models.
• Many smaller owner-operated firms lack
the knowledge or capacity for proper
succession planning.
• Smaller companies report difficulties
in training employees to assume
management responsibilities.

“Young people know what, but
not as many know how.”
“It’s hard to teach management
skills in-house.”
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Recommendations for Action
Manufacturers must work with secondary
schools, colleges, and universities to raise
the level of practical experience in modern
manufacturing. More practical experience
for both teachers and students is needed in
engineering, technical education, and
business programs.
Colleges and universities must expand
their co-op and internship programs, and
manufacturers must work with educational
institutions to provide interns with the
experience and knowledge they would
value in a new employee.
Secondary schools, colleges, and
universities must expand their programs
in entrepreneurship and basic management
skills. These skills should be taught as part
of vocational, technical, and engineering
programs.
Colleges and universities must expand
and strengthen their programs related to
manufacturing and innovation management.
Business support programs offered by
management and financial services
providers, governments, and business
associations must assist small business
owners in acquiring basic managerial
guidance, preferably on a one-on-one basis.
Their advice must be useful in solving practical
business problems.

iii. Flexibility
Our Vision
• Agility is a core competency in Canadian
manufacturing.
• Our strength is based on flexibility and
creativity – being open to new ways of
doing things.
• Canada’s manufacturing workforce
embraces change, and is adaptable
and flexible.
• Employees can adapt easily to constantlychanging roles in a constantly-changing
workplace.
• The workforce culture promotes
productivity and flexibility in the workplace.
• Employees in manufacturing have a
variety of skills and capabilities, while more
specialized skills are contracted in.
• Labour-management relations are
collaborative and allow for a more flexible
work environment.

Challenges
• According to CME’s 2004 Management
Issues Survey, 30% of manufacturing
companies report that the attitudes, skill
sets, and experience of their workforce act as
constraints on improving flexibility.
CHALLENGES IN IMPROVING FLEXIBILITY
CAPACITY CONSTRAINTS
SEASONAL DEMAND
LONG LEAD TIMES FOR COMPONENTS
CAPABILITIES OF WORKFORCE

Business associations must assist smaller
manufacturers, particularly in areas distant
from larger urban centres, share best practice
and pool resources in order to acquire basic
managerial expertise.

FORECASTING ERROR
INTERNAL ORGANIZATION
TOO MANY PRODUCTS/VARIATIONS
SUPPLIER QUALITY
COMPLEX PRODUCTS
REGULATORY CONSTRAINTS
LONG SET UP/CHANGEOVER
UNPREDICTABLE PROCESSES
LONG TRANSIT TIMES FOR DELIVERY
UNION/LABOUR PRACTICES
INADEQUATE INFORMATION SYSTEMS
SUPPLIER RELATIONSHIPS

Business and professional associations
must also work to expand CEO networks
and best-practice consortia.
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• Labour relations have not kept up with the
changing requirements of manufacturing.
In the opinion of many manufacturing
executives, there is too much of a command
and control mindset on the part of unions
and an inflexible mentality of the part
of workers.
• In some companies, skilled workers are not
accessible because of union priority lists.
Union inflexibility is cited as a constraint
on improving flexibility by 12% of the
companies participating in CME’s 2004
Management Issues Survey.
• Workers frequently tend to be focused
more on process than on results. They
need to be more adaptable and focused on
outcomes for customers.
• Some manufacturers are uncertain about
how to diversify away from traditional
competencies and still get their personnel
requirements right.
• The culture of our workforce is one of
individualism versus the “working together”
culture of Asia. There is a lack of orientation
toward collaboration.
• Many managers are unprepared for change,
and often do a poor job in preparing other
workers for change.

Recommendations for Action
Manufacturers and educators must
focus on flexibility as part of their training
requirements. Business, technical, and training
programs should include techniques to work
in teams, make decisions based on a number
of variables, and manage change.
Manufacturers must provide adequate crosstraining of employees in order to permit rapid
personnel allocation decisions consistent with
the requirements of a flexible workplace.

Manufacturers and labour organizations
must develop more effective collaboration
to upgrade employee skills and develop a
greater degree of responsiveness to changing
workplace requirements.
Governments must ensure that labour law
provides employers with the flexibility to
access the skills and capabilities they require
to compete successfully.

iv. Creativity and Innovative
Problem-Solving
Our Vision
• We have created an environment where
Canadians are more willing to take necessary
business risks and celebrate successes.
• Our strength is based on creativity – being
open to new ways of doing things.
• Employees have the basic and technical
skills that will allow them to develop
innovative solutions.
• Businesses have the processes in place
that will permit innovative solutions to be
developed and effectively executed.
• Manufacturers are able to draw on
employees as a creative resource, enabling
decision-making at lower levels.

Challenges

• Canadians have had the luxury of a
resource-rich economy and recently a low
Canadian dollar which have made business
relatively easy and affected our attitudes
toward innovation.
• We tend to lack pride in business success.
• There is little emphasis placed on
innovation management in college or
university curricula related to engineering,
business, technical, or other studies of
relevance to manufacturing.
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• Canada’s education system does not
provide enough young people with the
entrepreneurial, creative problem-solving,
decision-making, and associated analytical
skills required by the manufacturing
workforce.
• People with single specialized skills or
responsibilities tend to bring only their
perspective to problem-solving. As a result,
alternative perspectives and new solutions
to business problems are frequently ignored
or overlooked.
• Standard roles and operating procedures
that have become ingrained within
companies are no longer appropriate for
businesses undergoing unparalleled change.
Among companies participating in CME’s
2004 Management Issues Survey, 26% report
organizational culture as an impediment to
improving business performance.
CONSTRAINTS ON PERFORMANCE IMPROVEMENT
LIMITED RESOURCES
LACK OF TIME
COST
LACK OF QUALIFIED PERSONNEL

• Manufacturers are often unable to
implement performance improvements
because of inadequate understanding and
commitment on the part of both managers
and other workers.
• Businesses are frequently unable to manage
the innovation process in a way that will
enable their employees to effectively
translate ideas into commercially valuable
products or processes.
• Innovative solutions and best practices
are not communicated well within or
among companies.

“Our working culture seems to kill the
creativity in long-time employees, rather
than nurture it.”
“People often don’t understand the need
to be more innovative and productive
when the manufacturing floor is busy
and customer orders continue to flow.”

ORGANIZATIONAL CULTURE
MARKET UNCERTAINTY

Recommendations for Action

ORGANIZATIONAL STRUCTURE
AVAILABILITY OF FINANCING

Manufacturers must do a better job
in communicating and celebrating the
innovative achievements of their workforce.

LACK OF CUSTOMER DEMAND
LACK OF EXPERIENCE
LACK OF PERFORMANCE MEASURES
PROCESS FLEXIBILITY
LACK OF TOOLS TO SUPPORT STRATEGIC DECISIONS
COMMUNICATION
SUPPLIER QUALITY
TECHNOLOGICAL CONSTRAINTS
LACK OF INFORMATION
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• Employees tend to focus on process rather
than outcomes. Everyone in manufacturing
operations and the business networks in
which they operate should have only one
ultimate goal in sight – responding to the
needs of the customer.
• There are too many activities in most
businesses that are wasteful because they
do not contribute to adding value – or
responding to the needs of customers.
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Educators must strengthen the analytical
capabilities, entrepreneurial, and creativedecision making skills of students. Students
need a mix of specialized skills and
multidisciplinary perspectives.
Colleges and universities must include
manufacturing improvement and innovation
management studies in the curricula
for engineering, business, and technical
education, as well as for trades training.

Manufacturers must cultivate the innovative
and creative problem-solving capabilities of
their workers by effectively managing change,
organizing cross-functional work teams,
allowing for the interchange of innovative
ideas, and ensuring that business processes
lead to the effective execution of new ideas.
Manufacturers must train their employees
and external business partners in Lean
business methods in order to align their
sights toward the objective of achieving
results for their customers.

• Businesses are effectively able to leverage
the inclusiveness and collaborative potential
of Canada’s multicultural population.
• The linguistic and cultural skills of the
workforce give Canadian businesses a
competitive edge in international markets.
• Canada’s multicultural workforce provides
businesses with a unique understanding
of other markets and business cultures, as
well as the contacts necessary for global
business development.

Challenges

Manufacturers must thoroughly train their
workforce in performance improvement
methodologies.

• Business perspectives tend to narrow
perceptions of challenges and opportunities
to local, domestic, or North American
circumstances.

Manufacturers must do a better job in
sharing best practices and solutions with
respect to innovation management, HR
practices, and training with each other.

• Young people in business, engineering, or
technical programs are not being taught the
knowledge or skills required to do business
in other languages or cultures.

“Our future depends on creativity
and innovation, but our business
organizations and education systems all
too often stifle innovation and change.”

v. Global Business Skills
Our Vision
• Canadian workers, business managers,
education and public officials all make
decisions with a global perspective.
• Global business skills – including trade,
financing, legal, management, linguistic,
and cultural skills – are considered core
competencies by Canadian manufacturers.
• Global business skills are taught in technical,
engineering, and business programs in all
Canadian colleges and universities.

• There is a lack of people with a mix
of technical, business, linguistic, and
cultural skills.
• Smaller Canadian companies tend to
contract their global business skills
requirements out to consultants, business
services, or trade commissioners instead
of developing their own capabilities.
• Many smaller firms do not know how to
access expertise or training programs on
global business development.

Recommendations for Action
Manufacturers, educators, and parents
must encourage young people to strengthen
and diversify their foreign language skills
and their knowledge of other countries and
cultures.
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Manufacturers must do more to share best
practice and experiences in operating in
foreign markets.
Business associations, business and
financial services, and business support
programs run by governments must work
more closely with colleges and the Forum
for International Trade Training (FITT) to
communicate their global skills development
programs to their members.
Colleges and universities must include
global skills development as part of their
business, engineering, and technical curricula.
Manufacturers, colleges, universities, and
training programs must work together to
integrate recent immigrants more effectively
into positions in which their skills and
experience can be leveraged by companies
operating in international markets.
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Securing the
Skills Base
Business success depends
on people. Canadian
manufacturers will only be as
competitive as the capabilities
of their workforce allow. In
2020, Canada’s manufacturing
workforce will have to be
highly knowledgeable, highly
skilled, highly experienced,
and highly flexible. These
same qualities are important
right now.
Among the manufacturers participating in
CME’s 2004 Management Issues Survey:
• 78% of companies cite the availability of
qualified personnel as an important factor
affecting their innovation activities;
• 42% cite the availability of skilled and
experienced personnel as a strategic issue
that will fundamentally change business
practices over the next five years; and,
• 38% say that access to a skilled labour force
is a significant factor in affecting business
location decisions.

Perspectives and recommendations on workforce capabilities
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But, 46% of companies report difficulties in
finding people with the specific skills sets
and experience they currently require.
(See Tables 11, 12, and 13.)
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PERCENT OF MANUFACTURERS

Almost one-quarter of manufacturers
across Canada say that they are having
problems finding entry-level employees
with appropriate skills and experience. Over
10% of manufacturers are experiencing
difficulties in filling positions for engineers,
sales and marketing personnel, operators,
designers, plant managers, electricians,
welders, and machinists.
Skills shortages are less pronounced in
Ontario than in other provinces. They tend
to be more severe in western Canada as well
as in the Atlantic provinces. In general, there
are greater shortages in all categories of
skilled workers in areas outside major urban
centres across the country.
Corporate size is also a factor that is
related to the skills shortages reported by
manufacturing firms. Partly, this reflects
the type of job more likely to be found in
larger versus smaller companies. It also
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reflects the fact that demand for labour
is proportionately higher in larger firms.
For instance, shortages of skilled entrylevel workers are more pronounced in
smaller companies. Firms with less than
ten employees tend to face fewer skills
shortages because they offer fewer job
opportunities. Shortages of personnel
with specialized skills in engineering,
design, management, information and
other advanced technologies, research and
development, and international business
development are more acute in mid-sized
and larger companies. Shortages of skilled
and experienced personnel in the trades
– like machinists, tool and die makers, craft
workers, welders, and electricians – show
little variability across firms with more than
ten employees.
Skill shortages are having a negative impact
on business performance:
• 28% say that the lack of qualified
personnel acts as a constraint on
performance improvement;
• 26% reported that the lack of qualified
personnel is a constraint on their ability to
bring new products to market; and,
• 11% cited lack of expertise as a constraint
in effective supply chain management.

By 2020, the number of companies
reporting difficulties in finding
skilled employees should be
reduced to less than 5% of firms
responding to CME’s Annual
Management Issue Survey.

The extent of the problem increases as
business size diminishes.
STRATEGIES TO ADDRESS FUTURE LABOUR NEEDS
UPGRADE SKILLS OF CURRENT EMPLOYEES
INCREASE EMPHASIS ON RECRUITMENT
HIRE YOUNGER PEOPLE
IMPLEMENT WORKPLACE PRACTICES TO ENCOURAGE RETENTION
INCREASE DEGREE OF AUTOMATION
HIRE RECENT IMMIGRANTS WITH FOREIGN TRAINING
REALLOCATE WORK ASSIGNMENTS
OUTSOURCE FUNCTIONS TO OTHER CANADIAN FIRMS

In order to achieve that goal:

HIRE MORE PEOPLE FROM THE ABORIGINAL COMMUNITY
OUTSOURCE FUNCTIONS OUTSIDE CANADA
RECRUIT WORKERS DIRECTLY FROM ABROAD
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According to CME’s 2004 Management
Issues Survey, manufacturers report that they
are taking a number of actions to address
their current and future labour needs. (See
Tables 26, 27, and 28.) Most will depend
on upgrading the skills of their existing
workforce, placing a higher priority on
recruitment, relying on employment benefits
to retain qualifed personnel, and accessing
new pools of skilled labour – including
women, First Nations, and recent immigrants
to Canada. Manufacturers in western Canada
(with the exception of Alberta where fewer
companies report that they have workforce
strategies in place), as well as in the Atlantic
provinces, are more likely to rely on new
sources of skilled labour. Relatively few
companies report that they would outsource
functions outside of Canada as a result of
skills shortages.
For manufacturers, business success will
depend on finding, retaining, or developing
the specific mix of skills sets they require.

i. Workforce strategies need to
be in place to address future
business needs.
Our Vision
• People are treated as an asset whose
knowledge and capabilities are to be
developed, enhanced, and invested in.
• Human resource management is viewed
as a strategic priority by businesses.
• Sector councils, businesses, labour
groups, educational institutions, and skills
training programs are able to project
future workforce requirements based on
demographics and businesses plans.
• Our education and immigration systems
have created an available pool of highly
knowledgeable, skilled, and technically
capable workers.
• Businesses and educational institutions
are collaborating in planning and
developing required curricula and skills
training programs.
• Businesses have access to the best in the
way of knowledge and skills from around
the world.
• Manufacturers are investing in developing
the specific skills they require within
their workforce.
• Manufacturers collaborate to share skills
and scarce human resources.
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Challenges
• Manufacturers are facing a looming waive
of retirements and the loss of people with
valuable skill sets and experience. The
next cohort of senior employees is much
smaller. Companies will therefore depend
on recruiting new talent. But, skills sets
that are being lost will not easily be
replaced and experience is often lacking
in new recruits.
• There is a mismatch between the types of
skills that are present or being developed in
the workforce and actual job requirements.
A large percentage of manufacturers report
difficulties in finding people with the skills
they require, although at the same time
unemployment rates remain relatively high.
• Canada’s manufacturers do not rate
many of the educational and training
alternatives available to them as very
useful in meeting their particular skills
requirements. (See Tables 20, 21, and 22.)
According to CME’s 2004 Management
Issues Survey, internal training, college
programs, and apprenticeships are the only
types of education and training identified
as satisfactory, effective, or very effective
in preparing workers with the skills
required by 50% or more of manufacturers
across the country. Companies find that
immigration and on-line learning are least
effective in meeting their skills needs.
Generally speaking, there is not a great
degree of variation across provinces in the
way that manufacturers evaluate education
and training programs. The two provinces
that do show a significant difference from
the norm are Manitoba and Quebec where
manufacturers have a relatively low opinion
of apprenticeships as well as external
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and internal training programs. Levels of
satisfaction tend to rise in direct relation to
company size.
• Skills training budgets are among the first
that businesses tend to cut when facing
cash flow problems.
• There is a heavy emphasis on meeting
current skills requirements; it is much
more difficult to assess the future needs
of the workplace.
• The rapid pace of change in technologies
and business processes means that
existing skills sets can also become rapidly
redundant while new capabilities are in
short supply.
• Skills shortages are not uniform across
all parts of Canada or all industries
within manufacturing.
• Manufacturers in rural areas of the country,
and in Saskatchewan, Manitoba, and
the Atlantic provinces in particular, find
it difficult to attract and retain skilled
workers. They find that locally educated
workers leave the region for more attractive
employment opportunities elsewhere.
• Skills shortages must be addressed first
at the local level. Some communities
and sector councils do this well. But,
most communities do not have a
strategic approach to meeting the skills
requirements of their local businesses.
National or provincial strategies for skills
development do not work if they do
not deliver meaningful results to local
businesses and communities.;
• Smaller companies do not have the
resources to assess future requirements
or undertake long-term human resource
planning activities. Many smaller
companies find it difficult to meet their
own training requirements.

• The specialization of production and
businesses processes in specific companies
and sub-sectors of manufacturing makes
a general approach to skills development
difficult to achieve.

Manufacturers, colleges, and universities
must work together more effectively to
ensure educational and skills development
programs meet the changing requirements
of the workplace.

Recommendations for Action

Business associations, colleges, and
universities must communicate their
training capabilities more effectively to
manufacturers and other businesses.

Manufacturers must work more
effectively with labour groups, educators,
training programs, sector councils, and
professional associations to identify,
assess, and communicate their future
workforce requirements.
Business, engineering, and technical
educational and skills training programs
must aim to meet the needs of business
more effectively.
Manufacturers and other businesses,
together with labour groups, educational
institutions, local economic development
agencies, and sector councils must
coordinate local approaches to skills
development.
Provincial and federal governments
must ensure that their skills development
strategies and programs deliver results at
the local level.
Businesses, educators, and training
programs must customize their approach
to skills development with respect to the
requirements of specific communities,
industrial sectors, and business types.
Stronger synergies must be found across
colleges and training programs that would
offer them greater economies of scale and
communities local access into a network of
training resources across Canada.

Manufacturers must develop their own
human resource strategies aimed at
assessing future workforce requirements,
accessing under-utilized labour resources,
attracting and retaining skilled personnel,
upgrading the skills of their workforce, and
identifying and implementing alternatives
to in-house skill requirements (automation
or contracting in skills sets from other
businesses, for example).
Manufacturers must develop succession
planning strategies taking into account
future staffing requirements in light of
demographic changes and business
plans, and the development of a strategic
approach to the replacement and
recruitment of new workers.
Manufacturers must develop and
implement knowledge-transfer strategies.
Mentoring, cross-training, job-sharing, jobshadowing, and the use of technology-based
tools such as intranets and group-ware
can allow for the systematic exchange of
knowledge, skills, and “corporate memory”.
Smaller manufacturers must collaborate to
share human resource planning and training
resources, best practice, and valuation tools
– and, where feasible, skilled personnel.

Perspectives and recommendations on workforce capabilities
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Governments must find ways to support
this process.
Other businesses and suppliers to
manufacturers must assess the changing
skills requirements of their customers
in order to identify new business
opportunities.

• People across Canada have access to
local educational and skills development
programs relevant to business in their
communities.

Outside of major urban centres,
communities and local businesses must
work together to develop strategies for
attracting and retaining skilled personnel.

• Educational and skills training programs
are customized for business and easily
accessible by workers.

ii. Canada’s educational system
must prepare graduates with
the knowledge and skills they
will need in the workplace of
the future.

• Manufacturers, schools, colleges, and
universities working together to identify
and meet future skills requirement.

Our Vision
• An educational system that effectively
meets both the general and specific
skills requirements of manufacturers
and global enterprises.
• Innovation is at the heart of Canada’s
educational curriculum.
• Canada’s educational and training
programs are world class in terms of both
curriculum and resources – at the leading
edge of manufacturing requirements.
• Educational and training programs
combine both practical and academic skills.
• Education encourages cross-disciplinary
learning.
• Educators and students are aware of
manufacturing and business requirements.
• Young people have the opportunity to
enter a vocational path in technical and
trades training.
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• Manufacturers and businesses generally
are knowledgeable about the educational
and skills training capabilities resident in
Canada’s colleges and universities.
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• Academic and skills credentials are easily
portable across the education system.

Challenges
• Manufacturers do not rate the effectiveness
of Canada’s educational system very
highly when it comes to its ability to
meet the current skills requirements of
the industry. While 47% of participants in
CME’s 2004 Management Issues Survey
say that community colleges and institutes
of technology are either effective or very
effective in meeting their requirements, the
approval rating drops to 44% for university
graduate programs, 28% for post-graduate
programs in universities, and only 27% for
high schools.
• Primary schools in Canada are seen to lag
behind those in other countries in reading,
writing, mathematics, and science.
• High schools are not effectively equipping
the workforce with basic employability skill,
including discipline and responsibility for
health and safety.

• There are not enough opportunities for
young people to enter into technical
education of trades training programs in
Canada’s high schools. Technical programs
have been cut back in many school systems.
• Those aspects of Canada’s primary
and secondary educational curriculum
most in need of improvement include
problem-solving, trades and vocational
training, personal responsibility and basic
employability skills.
• Primary and secondary school diplomas are
widely seen only as records of attendance,
rather than credentials of achievement.
• Colleges and universities are graduating
people with specialized knowledge,
but lacking a wider understanding of
business skills.
• Canada lacks critical educational programs
in manufacturing management, Lean
manufacturing and other continuous
improvement methodologies,
manufacturing engineering, design, and
global business development.
• Engineering and trades training programs
in schools are underfunded in relation
to more academic or research-intensive
programs.
• Educational curricula and equipment used
for training are often out-of-date – and are
expensive to upgrade.
• The education system is viewed as doing a
good job in developing “thinkers” but is not
performing as well in graduating people
who can do things. Both educators and
students need more practical experience
and a better understanding of modern
manufacturing. But, safety regulations
make it very difficult to bring students into
companies to heighten their exposure.

• Manufacturers and educators are not
working very effectively together to ensure
that innovation and business skills are a
relevant or useful part of the curriculum.
• Manufacturers are often unaware of the
education and training programs that
Canada’s colleges and universities have
to offer.
• The lack of college and university extension
programs in rural areas of the country makes
it difficult to attract or retain skilled people.
• The term and curricular structure of
educational and training programs in
colleges and universities often make them
difficult to access for manufacturers or
workers seeking to upgrade skills but who
do not have the time or the resources to
invest in long-term, general programs.
• The lack of mutual recognition of academic
and professional credentials in Canada
restricts the mobility of skilled people
as well as their educational and training
opportunities.
• More customized educational and training
programs are needed from both colleges
and universities – focusing intensively on
specific topics and delivered over a short
period of time.

Recommendations for Action
Manufacturers must work more closely
together with colleges, engineering, and
business schools to identify their future
skills requirements, and to shift perceptions
away from manual skills to the more
technical and knowledge-intensive skills
associated with automation.
Primary and secondary schools must meet
world class standards for the instruction of
reading, writing, mathematics, and sciences.
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Primary and secondary schools must
place greater emphasis on problem-solving,
disciplinary, and other basic employability skills.
Secondary schools must provide greater
opportunities for students in trades training
programs and other studies related to
manufacturing.

Colleges and universities must provide
greater opportunities for workers
and businesses in rural areas to access
their programs.

Educational credentials must be awarded
on the basis of achievement.

Business associations, Centres of
Excellence, and educational institutions
must do a better job in communicating
educational and skills training capabilities
to business and Canadians more generally.
There should be a national inventory of skills
training programs outlining accessibility as
well as content.

Manufacturers and business associations
must become more actively engaged with
colleges and universities in designing
educational and training programs that are
relevant to their business.
Colleges and universities must develop a
more integrated interdisciplinary curriculum,
combining both technical and business skills.
College and university curricula
must include more programs focusing
on manufacturing management and
engineering, global business, design,
industrial automation, innovation
management, and continuous
improvement methodologies.
Colleges and universities must develop
more customized educational and training
programs that allow for easily accessible,
just-in-time delivery to manufacturers and
workers. One option is the development of
shorter, more intensive instructional modules
that focus on practical business problems.
Manufacturers, colleges, and universities
must use new technologies to share on-line
training and experience.
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Colleges and universities must integrate
credentialing systems more effectively.

Research Granting Councils and Centres
of Excellence must give the instruction
and training of qualified personnel and the
collaborative engagement of industry a higher
priority in their assessment of funding for
applied research.
Manufacturers must work more effectively
with academic institutions to determine and
support research programs that are of direct
interest to industry.
Manufacturers and educational institutions
must work together to ensure that teachers
can keep their knowledge, skills, and practical
experience current, and that schools, colleges,
and universities have access to the latest
technologies in use in manufacturing facilities.
Manufacturers and educational institutions
must develop more opportunities for
hands-on instruction by practitioners within
companies. The federal government
can assist by providing tax incentives for
the donation or use of equipment for
instructional purposes.

“Educators have to think differently about • An integrated strategy for trades and
technical training across the country
the needs of modern manufacturing.”
“We need to de-institutionalize
education. Applied knowledge is best
communicated by those actually doing
things in a real-life environment, not in
classrooms.”
“We must all break down silos. The
most innovative ideas come from
looking beyond traditional ways of
understanding things.”
“If ideas cannot be applied in my
business, they are at best white noise.”

iii. Greater emphasis must be
placed on apprenticeships and
cooperative training programs,
as well as on upgrading the
skills of current employees.
Our Vision

encompassing apprenticeships, cooperative
education programs, and in-house training.

• Collaborative initiatives within industry to
offer joint training programs.

Challenges
• Canadian manufacturers invest a relatively
small proportion of their total payroll in
formal skills training – about one-fifth
of the amount invested in Japanese
manufacturing and three-quarters of that
invested in the U.S. However, a larger
percentage of firms do invest in informal
training for their employees.
• According to CME’s 2004 Management
Issues Survey, 40% of manufacturers in
Canada invested less than 1% of their
total payroll in formal training programs
while 27% invested less than 1% of payroll
in informal training. In contrast, 29% of
firms invested over 3% of payroll in formal
training, but 47% invested a similar amount
of payroll in informal training programs.
Training budgets rise as company size
expands. (See Tables 2, 3, and 4.)

• A world-class technical workforce that
attracts manufacturers to locate in Canada.

• Manufacturers are prepared to invest
as much money in critical skills training
as they would invest in maintaining the
productive capacity of their capital assets.
• Educational and training programs offer
graduates theoretical and technical
knowledge as well as practical experience.

PERCENTAGE OF COMPANIES

• Businesses take pride in the capabilities of
their workers.
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• Fewer than half of the manufacturers
participating in the 2004 Management
Issues Survey invested in either formal
or informal training with respect to such
critical aspects of their business such as the
upgrading of technical skills, continuous
improvement, or even the orientation
of new employees. Again, however, the
training undertaken by firms depends
on company size, both in terms of annual
sales and number of employees. Mid-sized
firms (with over $50 million to 200 million
in annual sales and 50 to 200 employees)
invest in a greater variety of training for
their employees – possibly because these
are companies that also tend to be growing
more rapidly. (See Tables 5, 6, and 7.

• Training costs are mounting as both
technologies and operating procedures
within companies become more complex.
• Many smaller companies are not prepared
to devote the personnel or the resources to
support in-house training, apprenticeships,
and cooperative programs.
• More specialized skills requirements are
forcing smaller companies in particular to
hire professionals or consultants rather than
developing the skills of their own workforce.

IN-HOUSE SKILLS TRAINING
TECHNICAL SKILLS
ORIENTATION OF NEW EMPLOYEES

• Like manufacturing, trades training and
apprenticeships are perceived as vocational
paths leading to manual, uninteresting,
low-paying jobs.
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INCENTIVES NEEDED TO INCREASE SKILLS TRAINING
TRAINING TAX CREDITS
CUSTOMIZED IN-HOUSE TRAINING PROGRAMS
LOWER PAYROLL TAXES
BETTER PARTNERSHIPS WITH EDUCATIONAL INSTITUTIONS

• The lack of trades training in high
schools means that more basic training
requirements are being passed to industry.
• There are problems with respect to the
structure of apprenticeship programs.
Regulations are out of date. Governments
are not addressing the issue. Bigger
companies are doing their own training, but
not to provincial apprenticeship regulations.
• High training costs associated with
advanced manufacturing technologies
mean that people with skills in these areas
are extremely difficult to find either within
industry or from the educational system.

COLLABORATION WITH OTHER FIRMS
MORE INFORMATION
BETTER ON-LINE TRAINING PROGRAMS
ADDITIONAL GOVERNMENT TRAINING PROGRAMS
CUSTOMIZED TRAINING FROM SCHOOLS
NO INCENTIVES
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• The incentives recommended by survey
participants to increase their own
investments in skills training indicate
some of the constraints they face in the
provision of in-house training – high cost,
lack of in-house expertise, the general
nature of external training programs, and
the need for stronger partnerships with
schools and colleges.
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• Manufacturers in some provinces (like
Ontario) have had to send people to
other provinces for training and
apprenticeships because local
programs have been shut down.
• Companies too frequently see internal
training programs and apprenticeships as a
cost rather than as an investment.
• Many manufacturers do not make use of the
training, apprenticeship, and cooperative
programs available to them. Many are
not aware of the programs that exist,
or how to apply.
• It is difficult for small companies to support
training and apprenticeship programs,
especially when the worker decides not to
pursue the job.
• Trades training and apprenticeship
programs adapted to a union environment
do not meet the needs of many
manufacturers that have a nonunionized workforce.
• It is difficult for any company under cash
constraints to dedicate resources to provide
adequate supervision for interns and
students in cooperative programs.
• Manufacturers are reticent to invest in
apprenticeship programs because of the
risk that apprentices, once they attain a high
level of proficiency or obtain their papers,
will leave for more attractive employment
opportunities. The problem is especially
acute in smaller companies as well as
in regions outside major urban areas
of the country.
• Many people are not prepared to stay in
apprenticeship programs. Drop out rates are
high. In some provinces, training programs
are offered in colleges that are remote
from the companies in which apprentices
are employed. And, some apprenticeship
programs do not provide the skill sets that
manufacturers require.

• Many training and apprenticeship programs
appear beneficial initially, but end up with
too much paperwork or too many regulatory
provisions to deal with.

“There is a lack of commitment to
building skills in our own people – and
having patience for the unlearning we
need to do.”
“Once skilled people leave,
they rarely return.”
“Canadians expect that professional
training provided by universities will be
publicly funded, but when it comes to
trades and apprenticeship programs it is
industry that has to bear the cost.”

Recommendations for Action
Manufacturers must invest more in building
the competencies of their workforce.
Manufacturers must work with labour
groups, sector councils, colleges,
apprenticeship and other trades training
programs to eliminate the stigma attached
to the trades or other technical jobs.
Manufacturers, together with colleges and
apprenticeship programs, must look for
collaborative ways to lower training costs,
reduce the risk of losing qualified personnel,
share best practice in training procedures, and
pool resources in shared training programs.
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Colleges, business and professional
associations, and apprenticeship and
training programs must develop more
customized, modular training programs that
can be delivered to manufacturers of a justin-time basis.
Apprenticeships, trades and professional
training programs across Canada must
develop a more integrated and multidisciplinary approach to training and
recognition of credentials.
The Skills Canada program must
be enhanced.
Trades training programs must be
adapted for a non-union environment.
For smaller companies in particular,
apprenticeship programs must be
structured in a way that either encourages
workers to stay or reduces the risk of
them leaving.
Manufacturers, colleges, and universities
must work together to develop more
cooperative programs and longer terms in
employment in order to increase the
practical experience that students gain
in active employment.
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credits and a reduction in payroll taxes as
two fiscal mechanisms that would encourage
more investment in in-house training efforts.

“Our future classrooms are in our plants.”
CME’s 2004 Management Issues Survey
provides some indication of the provinces
and companies where training incentives
would be most effective for manufacturers.
(See Tables 8, 9, and 10.) A large majority
of companies say that some incentive is
important for increasing internal training
budgets. However, in Quebec, 20% of firms
indicate that no further incentives are
necessary – a reflection of the training tax and
related programs in place in that province.
Tax credits for training purposes are the most
popular type of incentive for manufacturers.
They tend to be favoured more strongly
in western Canada and in Ontario than in
Quebec and Atlantic Canada. Support for
training tax credits does not vary according to
company size.

Provincial governments must expand
and update the regulations governing
apprenticeship programs.

Other types of incentives would be more
effective applied in certain regions or
with regard to company size. Efforts to
strengthen collaboration between industry
and educational institutions, or to provide
customized training in schools or in
companies, are favoured slightly more in
western Canada. So too are reductions in
payroll taxes.

Governments must provide increased
financial incentives to workers and businesses
for trades training. The trades should be on
a par with professional training programs in
terms of the commitment of public funding.
Manufacturers recommend training tax

Payroll tax reductions are seen as more
effective incentives by smaller firms with fewer
than 50 employees. Excluding tax credits,
other incentives are viewed as more effective
by larger companies. Customized in-house
training programs are strongly favoured by
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mid-sized and larger manufacturers. Likewise,
efforts to build stronger collaboration
between industry and educational institutions,
or to increase collaborative training efforts
among manufacturers themselves, would
be more effective with mid-sized and larger
firms. Programs aimed to provide information
about training programs or to improve on-line
training facilities are also likely to work better
with larger companies than with small.

iv. Businesses must develop
strategies to access new sources
of labour with the capabilities
they require.
Our Vision
• A manufacturing workforce with
more extensive participation on the
part of women, aboriginal workers,
and immigrants.
• Manufacturers contract in the specialized
skill sets they require.
• Manufacturers are easily able to draw
upon a pool of talent comprised of
retirees and consultants with the
specialized knowledge, skills, and
experience they require.

Challenges
• There is a pool of untapped labour
resources in Canada which manufacturers
could potentially access to meet future
workforce needs.
• There is concern among manufacturers
about the employability skills of the
aboriginal community. There is a lack of
appropriate skills training and experience
among the aboriginal workforce. On
the other hand, training programs for
aboriginal workers require a level of
predictability with respect to future
job and skills requirements that many
manufacturers, especially smaller ones,
cannot currently provide.
• The structure of work in many
manufacturing companies – shifts, times,
and other organizational requirements –
make it difficult to attract women and First
Nations workers.
• Many communities outside major urban
areas lack the health and educational
services, and other infrastructure, necessary
to attract and retain highly skilled workers.

• Communities across Canada have
the education and health services,
infrastructure, and quality of life that help
them attract and retain skilled personnel.
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Recommendations for Action
Manufacturers and business associations
must establish stronger communication and
working relationships with aboriginal skills
training organizations.
Manufacturers, business associations,
First Nations communities and aboriginal
organizations, together with local,
provincial, and federal governments
must develop an integrated strategy and
more practical local initiatives to increase
participation in the aboriginal workforce,
provide aboriginal workers with the skills
and experience they require for positions in
modern manufacturing, and ensure that jobs
are available for skilled aboriginal workers.
Business and professional associations
must address issues with respect to
expanding employment opportunities for
women, aboriginal workers, and immigrants
in non-traditional roles like technical or midlevel management positions.
Manufacturers must assess their work
structure in order to attract more women
and aboriginal workers.
Manufacturers must tap into the
resources offered by senior people – former
practitioners who are now self-employed or
retired – for access to specialized skills and
experience. Business associations can help
establish contacts.
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Businesses, local municipalities and
economic development agencies must
work together to develop an integrated
strategy to improve local services
and infrastructure in order to attract
new businesses and new jobs to their
communities. They must leverage the quality
of life factors in their local communities,
without losing sight of the need for business
and industrial development.
Manufacturers must become more actively
involved in community planning activities.
Provincial governments must develop
more effective policies and programs to
assist community development initiatives
– particularly in areas outside major
urban centres.
Manufacturers must look beyond the
local labour market – to other regions of
the country or to other countries – to find
and recruit the people with the skills and
capabilities they require.
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Immigration
Between 1997 and 2001,
978,000 immigrants arrived
in Canada and joined the
country’s workforce. They
represented 70% of the
decade’s total labour force
growth. By 2010, recent
immigrants will account
for all of the growth in the
Canadian workforce.
Canadian manufacturers already depend
on immigration for retaining and attracting
employees. Recent immigrants accounted
for 166% of the net labour force growth
within the manufacturing sector over the
past decade.
Slightly over 27% of Canada’s manufacturing
workforce are immigrants – almost 10%
are recent immigrants (who have arrived
in Canada over the past ten years). Some
industries like clothing, computer and
electronic products, and furniture depend
even more heavily on immigrants.
(Immigrants represent more than half of the
workforce in the clothing industry; nearly
20% are recent immigrants.)
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Among recent immigrants employed in
manufacturing, 26% hold a university degree
and 24% hold a college or trades diploma.
By contrast, only 9% of Canadian-born
workers in manufacturing hold a university
degree, while 35% have other postsecondary qualifications.
Manufacturers will continue to rely on highly
skilled and experienced immigrants to meet
their labour needs.

Canada’s immigration system must
be employed more effectively to
enable economic development and
improve access for manufacturers to
skilled and experienced personnel.
Our Vision
• Canada has a coherent and coordinated
strategy to use the country’s immigration
system as a tool to promote prosperity,
actively recruiting the best and most
ambitious people in the world to join us in
building a better future.

• The skills, capabilities, and experience of
immigrants are widely acknowledged in
Canada, allowing for rapid absorption into
the manufacturing workforce in positions
commensurate with their capabilities.

Challenges
• Most companies are not aware of the
provisions of the Immigration Act that
would allow for the nomination and entry
of skilled workers.
• General entry rules for immigrants do not
correspond to the skills requirements of
manufacturers – especially for skilled and
experienced tradespeople who often lack
formal academic credentials.
• Approval processes for new immigrants, as
well as for visas for individuals traveling to
Canada for business purposes, are too long
and complex.

• An immigration system that allows for
the speedy entry of people with the skills
and experience required in a modern
manufacturing enterprise.

• The delays experienced in processing
entry applications to Canada mean that
Canadian industry is losing skilled workers
to countries like Australia and the United
States, where procedures tend to be more
streamlined.

• Qualifications for immigration to Canada
place an emphasis on practical experience,
skills, and capabilities.

• New immigrants often lack the linguistic
and cultural skills to integrate easily into
the Canadian workforce.

• The federal government is aggressively
recruiting immigrants for entry into the
manufacturing workforce.

• The skills and work experience of
immigrants are often difficult to assess,
while their integration into the workforce
is delayed and frequently impeded by the
need to obtain Canadian accreditation and
work references.

• All provinces have programs in place to
recruit immigrants with the skills required
by manufacturing.
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• Immigration approval processes allow
speedy entry for immigrants with
manufacturing skills, as well as for
personnel visiting Canada on business visas.
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• Communities outside major urban centres
in Canada find it difficult to attract and
retain immigrant workers.

Provincial Nominee Programs must
be streamlined.

• It is difficult to match the skills available
within the pool of new immigrants to the
actual requirements of companies. There
is little attention given in the immigration
selection process to matching skills with
employment requirements.

Immigration Canada must fast-track entry
procedures for skilled immigrants selected
for employment by manufacturers, as well
as for travelers to Canada applying for a
business visa. A maximum three-month
processing period is recommended for skilled
immigrants selected by manufacturers; and,
a maximum one-month processing period is
recommended for the processing of business
visas if a reference from a Canadian business
is also provided.

• Although many facilities are available for
helping immigrants integrate better into
the workforce, many are not aware of
them – and some have reservations about
the system, especially where there is a
language barrier.

Recommendations for Action
Manufacturers must continue to look
to recent immigrants – both skilled and
unskilled – as an employable resource.
Immigration Canada must ensure that
the qualifications for immigrants provide
for the entry of skilled tradespeople as
well as those with academic and
professional qualifications.
Manufacturers must work with Immigration
Canada to take better advantage of entry
provisions for skilled immigrants with
offers of employment.
Immigration Canada must target
immigrants with the technical and trades
skills required by Canadian manufacturers.
In turn, manufacturers and provincial
governments must ensure that data
collected on skills requirements and labour
shortages are communicated more efficiently
and effectively to immigration officials.

Immigration Canada must communicate
employment requirements more effectively
to immigrants entering the country.
Immigration Canada must allow immigrants
to go through a credentialing process while
waiting for admittance to Canada.
Immigration Canada must ensure that
its selection and entry procedures for
immigrants can compete with those of other
jurisdictions that view the attraction of
skilled immigrants as an integral element of
economic growth and prosperity.
Manufacturers must invest in the training
required to bring recent immigrants up to the
employability standards required by modern
industry, and work closely with colleges and
other programs that are providing linguistic
and cultural training for immigrants to ensure
that employability standards are recognized
and met.
Manufacturers must partner with colleges
and other programs providing linguistic and
cultural training for immigrants.
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Manufacturers, colleges, universities,
unions, trades and professional
associations must establish a system
for better recognizing the educational
background, skills, professional credentials,
and experience of recent immigrants.
Colleges, universities, unions, and trades
and professional associations must provide
programs that allow recent immigrants to
easily upgrade their skills to the standards
of Canadian industry, without duplicate or
unnecessary training. More extensive use
should be made of exemption tests and
bridge training.
Manufacturers must be prepared to
invest more in upgrading the skills of
recent immigrants.
Business associations and federal and
provincial governments must better
communicate to employers the provisions
available to them to access skilled
immigrants – like employer outreach tax
credits or targeted employment offers.
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“Canada should see the skills and
quality of our immigrant workforce as
an asset that we must target, invest
in, and continuously enhance – as an
economic priority.”
“Canada’s manufacturing sector has long
benefited from the entry of immigrants
with the skills and background in trades
and entrepreneurship that have allowed
them to establish some of this country’s
most successful businesses.”
“We are now competing for the skills
and knowledge of people from around
the world. We had better start making
sure that Canada’s immigration system
is up to the mark.”
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Employment Practices
The ability of Canadian
manufacturers to meet
their future workforce
requirements will not only
depend on the availability
of qualified personnel in the
labour market. Companies
will also have to ensure
workplace standards are in
place and being effectively
met, and implement
employment practices that
will attract and retain the
workers they need.
A clean, healthy, and safe workplace is a
necessary element of any successful business.
It has to be a priority for manufacturers,
not simply to comply with regulations, but
because it is the basis for a well-managed,
productive enterprise and essential in
attracting and retaining employees.
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Manufacturers are already implementing
new employment and workplace practices
to encourage the attraction and retention of
skilled and experienced workers. Over 60%
of Canadian manufacturers participating in
CME’s 2004 Management Issues Survey say
that workplace practices designed to attract
and retain employees is an important part of
their strategies to meet future labour needs.
(See Tables 29, 30, and 31.)
WORKPLACE INCENTIVES
ENHANCED OVERTIME PAY

pay and time off for hours worked. Larger
companies can more easily turn to other
workplace incentives such as employee
wellness and fitness programs, day care
and extended maternity benefits, support
for employee education and training, and
compensation-based performance incentives.
Attractive workforce practices will become
even more important in the future as
competition for skilled labour increases.

By 2020, the number of companies
reporting difficulties in retaining
skilled employees should be
reduced to less than 5% of firms
responding to CME’s Annual
Management Issues Survey.

FLEXIBLE WORK SCHEDULES
TIME OFF FOR EXTRA HOURS WORKED
SHORT-TERM LEAVE TO DEAL WITH PERSONAL ISSUES
SUPPORT FOR EDUCATION/TRAINING
COMPENSATION-BASED PERFORMANCE INCENTIVES
FLEXIBILITY TO ACCOMMODATE CHILD RELATED ISSUES
COMPRESSED WORK WEEKS
EMPLOYEE WELLNESS PROGRAMS
VOLUNTARY REDUCED WORK SCHEDULE
TELECOMMUTING
FORMAL TEAM-BUILDING PROGRAMS
EXTENDED MATERNITY BENEFITS
FITNESS PROGRAMS
JOB SHARING
OTHER PROGRAMS
SABBATICAL PROGRAMS
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DAY CARE
0%

10%

20%

30%

40%

50%

60%

70%

Some of the most common incentives
that manufacturers currently use in this
regard are higher levels of overtime pay,
flexible work schedules, time-off for extra
hours worked, short leave time for personal
issues, support for worker education and
training, compensation-based performance
incentives, flexibility to deal with childrelated issues, compressed workweeks, and
employee wellness programs.
The use of workplace incentives does not
vary significantly across provinces. However,
size makes a difference in some cases.
Smaller firms, for instance, tend to rely more
heavily on flexible work schedules. Midsized companies have a higher incidence of
incentives in the form of additional overtime
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In order to achieve that goal,
manufacturers will have to
adopt a strategic approach to
Human Resource Management
to ensure that their employment
practices encourage the attraction
and retention of skilled and
experienced employees, and
the continuous improvement of
employee capabilities.
Our Vision
• All manufacturers target zero workplace
accidents, zero days lost as a result of
workplace health and safety issues.
• All manufacturers have active training,
management, and quality standards
in place to ensure a healthy, safe, and
environmentally friendly workplace.

• Health, safety, and environmental standards
are high, but regulatory compliance
costs are relatively low as a result of
the simplification, rationalization and
harmonization of compliance requirements.
• Employment, health, safety and
environment standards are harmonized
across North America and internationally.
• Human resource management is viewed
as a critical component of business
growth strategies.
• Companies implement workforce and
employment practices with unique
benefits that attract and retain skilled
and experienced personnel.

Challenges
• High rates of personal taxation make
it difficult to compete with other
jurisdictions for skilled and experienced
personnel, particularly the United States.
• It is difficult to compete with offshore
manufacturers that do not have the high
labour costs nor the stringent health,
safety, and environmental standards of
Canadian companies.
• There are a number of important
employment issues for any business
related to an ageing workforce – including
pensions, health costs, absenteeism,
replacement costs, additional training
costs, availability of workers, the price
of new labour, and having to be
accustomed to new workers with a
different type of mindset.

• Longer waiting periods in the Canadian
health care system and changes with
respect to what treatments are covered
by public funds is increasing the time and
the costs borne by business in returning
injured or ill employees back to work.
• There is a lack of information for smaller
companies related to employment
standards, practices, and best practices.
• Regardless of the employment practices of
individual companies, communities in rural
areas often lack the infrastructure (roads,
health care, education, other municipal
services) to attract or retain skilled
personnel. This problem is widespread
outside major urban centres, and was raised
in the BC interior and on Vancouver Island,
in Saskatchewan, rural Manitoba, northern
Ontario and Quebec, as well as across the
Atlantic provinces.
• Communities outside major urban centres
also cite the lack of personal networks
– immigrant communities, professional or
academic networks – as an impediment to
attracting and retaining skilled personnel.
• Manufacturers will have to adopt some very
innovative workplace and employment
practices to attract younger people with
the skills and experience they require.
Wage and salary rates are likely to increase
steeply over the next five to ten years. And,
major costs will have to be incurred in all
aspects of human resource management.
The cost burden will fall heavily on smaller
or medium-sized manufacturers.

• Levies on employees – like the health
levy in Ontario – rapidly become part
of negotiated labour contracts and
terms of employment.
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Recommendations for Action
Provincial governments must improve
efficiencies in the administration of their
workplace safety insurance programs.
Federal and provincial governments
must ensure that funding mechanisms for
Canadian health care do not increase direct
labour costs for employers.
Canada’s Employment Insurance system
must be restructured as a stand alone fund in
which premiums are paid only to sustain the
costs of fund benefits.
Federal and provincial governments must
ensure that regulations affecting workplace
health, safety, and environmental protection
are administered effectively at the lowest
possible compliance costs to business.
Compliance requirements must be simplified,
rationalized, and harmonized across
jurisdictions in Canada.
The federal government must encourage
the continuous improvement and effective
enforcement of employment and labour
standards in newly emerging economies on
par with those in Canada.
Manufacturers and labour groups must
develop more collaborative relationships
to ensure that workplace practices develop
with the flexibility and incentive structures
in place that will allow for enhanced
productivity and the attraction and retention
of skilled workers.
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Manufacturers must develop human
resource management into a core
competency. In turn, HR managers must focus
their efforts on driving business improvement
and innovation through the development and
reward of employees. Manufacturers must
see their job as one of asset management – in
attracting, retaining, deploying, developing,
managing, and investing in the knowledge
base of their workforce.
Manufacturers must focus on employee
needs by creating three- to five-year
plans that identify employees’ goals,
promotion opportunities, skills, capabilities,
and experience.
Business associations must facilitate
the sharing of best practice with respect
to employment and workplace practices
through better communication, on-line
information sources and contacts, the
formation of special interest groups of
manufacturers, and awards and other
means of recognizing excellence.

N
A
I
NAD ERS

R
U
T
CA
C
S
A
RTER
ANUF
M
XPO
E
D
AN

G
N
I
D
R
L
O
I
F
U
N
B VISIO

E
R
U
T
E FU

OUR

TH

Summary of
Recommendations
The vision set forth by
manufacturers across
Canada is one of farreaching change. It is one
of significant challenge.
However, it is a vision we
must embrace if we wish to
sustain and strengthen the
wealth creating capacity of
the Canadian economy, the
vitality of communities across
the country, and the living
standards of all Canadians.
Manufacturers have done much more than
define a vision. They have emphasized the
need for a coherent and integrated approach
to managing change. Responding to the
future challenges of the global marketplace
will demand new strategies, and new
ways must be found to get things done.
Manufacturers have affirmed the need for
more action rather than more words.
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They have underlined the urgency of the
situation, because they are at the forefront
of the competition and the change that will
transform the Canadian economy over the
next ten to fifteen years.
Manufacturers understand that governments
at all levels have a vital role to play in
determining our national future, but they
also understand that every sector of society
must do its part. That is why they have taken
the lead in defining their future, setting
stretch goals, and establishing benchmarks
for progress in achieving the critical factors
that will ensure their business success.
Their recommendations for action with
regard to workforce capabilities involve
the active engagement of all Canadians
– because we all have a stake in the future of
manufacturing in this country.

Working Together to
Achieve Our Goals
Our goal is to ensure that Canada’s
workforce is prepared to meet
the future requirements of
manufacturing. In order to achieve
that objective, manufacturers and
stakeholders across Canada must
identify what is within their power
to change, focus clearly on priorities
for action, and then follow through
by implementing solutions, working
together to get the job done.
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To secure their future, Canada’s
manufacturers must:
• Take the initiative to project the modern
image of their industry and the careers that
are available to young people;
• Develop workforce strategies that
will allow them to define and manage their
future skills requirements more effectively;
• Work more closely with secondary schools,
colleges, universities, and apprenticeship
and training programs to define future skills
requirements and provide opportunities
for students and educators to gain practical
workplace experience and access to current
technologies;
• Increase investments in upgrading the skills
and capabilities of their personnel;
• Strengthen their capacity to integrate
workers from aboriginal and immigrant
communities;
• Develop more proactive recruitment and
retention strategies for workers;
• Strengthen collaborative relations between
management and labour;
• Find opportunities to share best practice
and pool resources for joint access
to training programs and specialized
expertise; and,
• Put in place the training, governance, and
management systems necessary to protect
the health and safety of their workers.

Workers and labour groups must:
• Participate with manufacturers in
understanding and responding to the
challenges and opportunities of the global
marketplace;
• Assist in managing change and improving
the way that work gets done;
• Implement innovative solutions in the
workplace; and,
• Continually upgrade their skills and
competencies.
Business and professional
associations must:
• Strengthen public awareness about
manufacturing on behalf of their
constituents;
• Develop systems of mutual recognition and
equivalency for academic, professional, and
skills accreditation and work experience;
• Facilitate local collaboration among
manufacturers, secondary schools, colleges,
universities, and training programs; and,
• Facilitate the formation of manufacturing
consortia to share best practice and
where feasible pool expertise and
training resources.

Sector councils must:
• Facilitate the efforts of manufacturers and
other business representatives, labour
groups, educators and skills training
programs, and community leaders to
define the future as well as current skills
requirements of Canadian industry;
• Better define the general competencies,
as well as the specific skills, required by
manufacturers and global business; and,
• Strengthen their focus on the current
and future skills requirements and job
opportunities available within local
communities.
Primary and secondary
school systems must:
• Provide students with a better grounding
in basic employability, literacy, numeracy,
problem-solving, creative thinking, and
communication skills;
• Provide more knowledgeable guidance
to students and parents about career
opportunities in manufacturing; and,
• Strengthen their trades and technical
education programs.
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Colleges must:
• Develop more customized training
programs and delivery mechanisms
for manufacturers;
• Develop more multi-disciplinary programs
combining a mix of academic studies,
technical skills, and practical experience;
• Expand access to education and training
programs for smaller manufacturers, as
well as for companies in regions outside
major communities;
• Develop more educational and skills training
programs for technicians, technologists,
and specialists in the field of advanced
manufacturing management, industrial
automation, product and process design
and engineering, supply chain management,
continuous improvement, innovation, trade
and global business management;
• Work with primary and secondary schools
to define educational and vocational paths
leading to careers in manufacturing;
• Better communicate their capabilities to
manufacturers and other businesses, as well
as to parents and students; and,
• Develop a more seamless system for
recognizing or assessing the equivalency
of credentials from other colleges,
universities, and training programs, as
well as with regard to foreign institutions
and work experience.
Apprenticeship programs must:
• Be updated to reflect the current and
future skills requirements of advanced
manufacturing;
• Become more adaptable to working in
a highly flexible manufacturing
environment; and,
• Improve accessibility for both trainees and
manufacturers across the country.
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Universities must:
• Expand their curriculum to include more
programs in manufacturing and process
engineering, logistics, supply chain and
manufacturing management, innovation
and product management, and global
business management;
• Develop more multi-disciplinary programs
combining a mix of academic studies,
technical skills, and practical experience;
• Develop more integrated programs
with colleges and cooperative programs
with business;
• Make education, skills development, and
the preparation of qualified personnel an
objective in research programs; and,
• Continually upgrade the expertise of
educators and the technologies used
in instruction.
Centres of Excellence and Research
Granting Councils must:
• Tie a greater amount of public funding
for research to empirical studies linked
to real issues related to manufacturing
and business growth, to the support
of collaborative research projects
with industry, and to initiatives that
combine research with teaching and
skills development.

Communities and local economic
development agencies must:
• Facilitate greater collaboration among local
industry, labour groups, schools, colleges,
universities, training programs, and sector
councils to identify and meet current and
future skills requirements; and,
• Promote the image of their communities,
the importance of manufacturing and
other key business sectors, and work with
business as well as local, provincial, and
federal governments to ensure high
quality physical and social infrastructure
is in place, in order to attract and retain
skilled personnel.

• Ensure that legislation and regulations
affecting labour and employment practices
provide manufacturers with the flexibility
to reorganize their workplace, manage
change in a cost-effective way, and protect
the health and safety of workers;
• Ensure that workplace safety insurance
systems are run on Lean principles, with
minimal administrative and compliance
costs, and structured on a basis that
rewards a record of workplace safety; and
• Ensure that legislation and regulations
affecting labour and employment practices
provide workers with the incentive and
opportunities to find employment locally or
anywhere else in Canada.

Provincial governments must:
• Ensure that the funding system for primary
and secondary education, colleges, and
universities enables those institutions to
meet the current and future demands of
manufacturers;

The Federal government must:

• Provide enhanced support for extending
post-secondary education and training
programs to communities outside major
urban centres;

• Provide enhanced incentives for employees
to upgrade their skill sets and complete
apprenticeship programs;

• Update regulations governing
apprenticeship programs to ensure they
meet the needs of manufacturers;
• Take a more active role in attracting skilled
immigrants into industry;
• Provide enhanced incentives for employees
to upgrade their skill sets and complete
apprenticeship programs;
• Facilitate a greater degree of collaboration
and networking among manufacturers,
schools, colleges, universities, training
programs at the local level;

• Restructure its Employment Insurance
program to lower tax rates, bringing them
in line with what would be required only for
the sustainable funding of the program;

• Strengthen the ability of sector councils to
identify future skills requirements across
all sectors of Canadian manufacturing, and
particularly at the local community level;
• Facilitate a greater degree of collaboration
and networking among manufacturers,
schools, colleges, universities, training
programs at the local level;
• Assist in the development of a national
communication network among
manufacturers, schools, colleges,
universities, and training programs that
would enable a better match between
education and skills training on one hand
and job opportunities on the other;
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• Facilitate greater collaboration between
industry and aboriginal and immigrant
skills training programs;
• Develop a strategy for using Canada’s
immigration system as a tool to promote
Canada’s prosperity, actively recruiting
the best and most ambitious people in
the world to join us in building a better
future; and,
• Ensure that legislation and regulations
affecting labour and employment practices
provide manufacturers with the flexibility
to reorganize their workplace, manage
change in a cost-effective way, and protect
the health and safety of workers.

Taking Action
Canadian Manufacturers &
Exporters will build on the
results of Manufacturing 20/20
to translate the recommendations
of manufacturers and stakeholders
into action.

• Leading an initiative to heighten public
awareness about the contribution that
manufacturing makes to the quality of life
of Canadians and the career opportunities
that exist for young people in the industry;
• Partnering in initiatives to improve
communication, coordination, and
collaboration among manufacturers,
secondary schools, colleges and institutes
of technology, business and engineering
schools, and training organizations across
the country;
• Partnering with the Aboriginal Workforce
Participation Initiative (AWPI) to encourage
the entry of aboriginal people into Canada’s
manufacturing workforce;
• Partnering with Canada’s community
colleges and institutes of technology to
launch a certification program in Advanced
Manufacturing Management;

CME will take a proactive role by bringing
the right people to the table who can
respond effectively, at a local, provincial,
or national level, to the issues raised by
manufacturers across the country. And, CME
will measure progress on an annual basis
against the benchmarks of success identified
in this report.

• Facilitate the formation of local consortia
to enable manufacturers to share best
practice and pool resources for purposes of
joint training or joint access to expertise;

CME will respond to the recommendations
on workforce capabilities raised in its
cross-country discussions on the future of
manufacturing by:

• Effectively representing the interests of
manufacturers to local, provincial, and
national governments.

• Helping to coordinate efforts on the part
of manufacturers, local school systems,
colleges, universities, business and
76

financial services, labour groups, economic
development agencies, and municipal
governments in communities across
Canada to address the issues raised by
local industry;
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• Enhancing its training programs for
manufacturers in Lean enterprise and other
continuous improvement methods, as well
as in logistics, supply chain, and global
business management; and,
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TABLE 1: 2004 MANAGEMENT ISSUES
SURVEY PROFILE OF RESPONDENTS
(Percent of Companies Responding)
Percent of Respondents
(Total = 834)
By Province:
British Columbia

9%

Alberta

17%

Sask
Saskatchewan

4%

MManitoba

5%

Ontario

45%

Quebec

16%

Atlantic Canada

3%

By Annual Revenue:
Less than $10 Million

54%

$10 Million to $50 Million

23%

$50 Million to $200 Million

14%

Over $200 Million

9%

By Number of Employees:
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1

1 to 10

21%

1

11 to 50

30%

51 to 201

27%

201 to 500

12%

Over 500

10%
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TABLE 2: SKILLS TRAINING BUDGETS BY PROVINCE
(Percent of Payroll)
PERCENT OF
PAYROLL

TYPE

CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

0%

Formal
Informal

13%
6%

16%
8%

8%
3%

17%
2%

19%
10%

11%
4%

10%
12%

22%
2%

Up to 1%

Formal
Informal

27%
21%

24%
20%

46%
32%

27%
15%

23%
25%

29%
20%

24%
20%

32%
24%

1% to 3%

Formal
Informal

30%
26%

36%
22%

21%
30%

36%
31%

31%
25%

26%
24%

34%
26%

29%
30%

3% to 5%

Formal
Informal

14%
22%

16%
30%

15%
24%

9%
19%

12%
17%

13%
23%

15%
19%

11%
20%

5% to 10%

Formal
Informal

9%
11%

5%
8%

3%
3%

2%
11%

8%
10%

13%
13%

10%
9%

4%
14%

10% to 15%

Formal
Informal

5%
7%

3%
6%

3%
5%

9%
4%

7%
8%

7%
7%

5%
7%

2%
6%

Over 15%

Formal
Informal

1%
7%

0%
6%

5%
3%

0%
18%

0%
5%

3%
8%

1%
7%

0%
4%
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TABLE 3: SKILLS TRAINING BUDGETS BY ANNUAL SALES
(Percent of Payroll)

PERCENT OF
PAYROLL

80

LESS
THAN
$10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

TYPE

CANADA

0%

Formal
Informal

13%
6%

25%
7%

8%
6%

5%
5%

0%
5%

Up to 1%

Formal
Informal

27%
21%

29%
25%

31%
19%

24%
19%

18%
15%

1% to 3%

Formal
Informal

30%
26%

27%
28%

31%
27%

32%
21%

35%
20%

3% to 5%

Formal
Informal

14%
22%

8%
20%

20%
23%

15%
24%

20%
25%

5% to 10%

Formal
Informal

9%
11%

7%
9%

8%
12%

12%
14%

15%
15%

10% to 15%

Formal
Informal

5%
7%

3%
6%

5%
7%

9%
9%

10%
10%

Over 15%

Formal
Informal

1%
7%

1%
5%

0%
8%

3%
8%

2%
10%

The future of manufacturing in Canada

TABLE 4: SKILLS TRAINING BUDGETS BY NUMBER OF EMPLOYEES
(Percent of Payroll)
PERCENT OF
PAYROLL

TYPE

CANADA

1 TO
10

11 TO
50

51 TO
200

201 TO
500

OVER
500

0%

Formal
Informal

13%
6%

29%
12%

7%
4%

7%
4%

6%
3%

0%
0%

Up to 1%

Formal
Informal

27%
21%

33%
26%

26%
19%

29%
20%

29%
16%

14%
14%

1% to 3%

Formal
Informal

30%
26%

25%
28%

31%
29%

32%
25%

20%
21%

45%
15%

3% to 5%

Formal
Informal

14%
22%

6%
19%

23%
20%

12%
24%

18%
25%

20%
27%

5% to 10%

Formal
Informal

9%
11%

5%
9%

9%
12%

12%
11%

13%
15%

14%
20%

10% to 15%

Formal
Informal

5%
7%

2%
3%

5%
7%

6%
8%

9%
10%

8%
16%

Over 15%

Formal
Informal

1%
7%

0%
3%

0%
5%

2%
8%

3%
10%

1%
9%
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TABLE 5: CORPORATE SKILLS TRAINING BY PROVINCE
(Percent of Companies)

82

TYPE

CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Orientation of New
Employees

Formal
Informal

43%
37%

41%
41%

47%
43%

45%
46%

47%
53%

43%
35%

36%
20%

33%
63%

Technical Skills

Formal
Informal

46%
35%

52%
34%

52%
45%

54%
31%

35%
29%

43%
36%

49%
22%

50%
67%

Lean/Continuous
Improvement
Methodologies

Formal
Informal

26%
29%

17%
35%

29%
38%

23%
15%

24%
17%

27%
31%

23%
19%

28%
17%

Customer Service
Skills

Formal
Informal

13%
36%

10%
38%

16%
50%

8%
31%

12%
41%

13%
33%

13%
22%

17%
50%

Management Skills

Formal
Informal

29%
29%

34%
31%

41%
34%

38%
31%

43%
29%

24%
29%

20%
18%

33%
28%

Computer Skills

Formal
Informal

28%
32%

24%
31%

26%
40%

23%
46%

11%
42%

34%
27%

27%
22%

13%
38%

Literacy/
Mathematics

Formal
Informal

2%
15%

<1%
28%

4%
16%

<1%
15%

<1%
12%

3%
15%

2%
9%

<1%
6%

Teamwork &
Communication
Skills

Formal
Informal

11%
29%

14%
24%

16%
31%

15%
46%

11%
24%

8%
30%

13%
23%

7%
26%

Other Skills

Formal
Informal

9%
5%

3%
7%

12%
5%

8%
4%

12%
6%

9%
5%

4%
4%

17%
8%

The future of manufacturing in Canada

TABLE 6: CORPORATE SKILLS TRAINING BY ANNUAL SALES
(Percent of Companies)
TYPE

CANADA

LESS
THAN
$10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

Orientation of New
Employees

Formal
Informal

43%
37%

26%
41%

53%
34%

64%
26%

56%
26%

Technical Skills

Formal
Informal

46%
35%

33%
38%

62%
25%

64%
33%

48%
22%

Lean/Continuous
Improvement
Methodologies

Formal
Informal

26%
29%

14%
32%

31%
28%

49%
34%

33%
26%

Customer Service
Skills

Formal
Informal

13%
36%

11%
30%

16%
35%

8%
47%

22%
33%

Management Skills

Formal
Informal

29%
29%

17%
23%

31%
31%

46%
33%

37%
27%

Computer Skills

Formal
Informal

28%
32%

27%
26%

32%
31%

39%
41%

19%
37%

Literacy/
Mathematics

Formal
Informal

2%
15%

2%
14%

<1%
9%

7%
18%

3%
25%

Teamwork &
Communication Skills

Formal
Informal

11%
29%

7%
30%

10%
21%

21%
26%

7%
37%

Other Skills

Formal
Informal

9%
5%

5%
4%

9%
4%

15%
5%

11%
6%
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TABLE 7: CORPORATE SKILLS TRAINING BY NUMBER OF EMPLOYEES
(Percent of Companies)

84

TYPE

CANADA

1 TO
10

11 TO
50

51 TO
200

201 TO
500

OVER
500

Orientation of New
Employees

Formal
Informal

43%
37%

7%
38%

37%
44%

57%
30%

53%
32%

56%
21%

Technical Skills

Formal
Informal

46%
35%

21%
39%

41%
33%

60%
34%

56%
24%

55%
24%

Lean/Continuous
Improvement
Methodologies

Formal
Informal

26%
29%

5%
25%

20%
32%

30%
36%

41%
23%

45%
24%

Customer Service
Skills

Formal
Informal

13%
36%

7%
24%

10%
37%

18%
34%

12%
41%

17%
28%

Management Skills

Formal
Informal

29%
29%

13%
11%

19%
33%

29%
32%

47%
26%

45%
21%

Computer Skills

Formal
Informal

28%
32%

26%
16%

27%
32%

35%
30%

29%
38%

24%
38%

Literacy/
Mathematics

Formal
Informal

2%
15%

1%
13%

2%
11%

1%
16%

<1%
15%

10%
24%

Teamwork &
Communication Skills

Formal
Informal

11%
29%

1%
26%

10%
27%

12%
27%

14%
36%

17%
38%

Other Skills

Formal
Informal

9%
5%

3%
3%

8%
6%

9%
3%

15%
14%

21%
7%

The future of manufacturing in Canada

TABLE 8: RECOMMENDATIONS TO INCREASE CORPORATE
SKILLS TRAINING BY PROVINCE
(Percent of Companies)
CANADA

BC

AL

SK

MN

ON

PQ

ATLAN TIC

Lower Payroll Taxes

26%

34%

35%

31%

29%

26%

16%

30%

Offer Training Tax
Credits

54%

55%

58%

46%

47%

61%

35%

42%

Strengthen
Partnerships with the
Education System

19%

28%

24%

8%

24%

19%

16%

17%

Customized Training
Programs in Schools

11%

21%

31%

8%

6%

7%

18%

12%

Help to Find Training
Information

15%

3%

13%

15%

12%

17%

13%

23%

Additional
Government Training
Programs

12%

17%

11%

15%

18%

11%

9%

14%

Collaboration to
Share Resources/Best
Practice

15%

14%

9%

15%

18%

17%

9%

16%

Customized In-House
Training Programs

27%

31%

31%

46%

29%

28%

23%

57%

More/Better On-Line
Training Programs

13%

14%

6%

15%

12%

14%

9%

14%

No Incentives

7%

3%

9%

8%

2%

3%

20%

2%

Other

3%

3%

2%

<1%

6%

2%

<1%

<1%
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TABLE 9: RECOMMENDATIONS TO INCREASE
CORPORATE SKILLS TRAINING BY ANNUAL SALES
(Percent of Companies)

86

CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

Lower Payroll Taxes

26%

30%

26%

18%

18%

Offer Training Tax
Credits

54%

52%

60%

54%

52%

Strengthen
Partnerships with the
Education System

19%

13%

26%

28%

30%

Customized Training
Programs in Schools

11%

7%

18%

10%

15%

Help to Find Training
Information

15%

13%

18%

15%

11%

Additional
Government Training
Programs

12%

8%

16%

10%

22%

Collaboration to
Share Resources/Best
Practice

15%

10%

24%

18%

15%

Customized In-House
Training Programs

27%

21%

26%

28%

48%

More/Better On-Line
Training Programs

13%

10%

13%

18%

19%

No Incentives

7%

8%

9%

5%

4%

Other

3%

4%

<1%

3%

<1%

The future of manufacturing in Canada

TABLE 10: RECOMMENDATIONS TO INCREASE CORPORATE
SKILLS TRAINING BY NUMBER OF EMPLOYEES
(Percent of Companies)
CANADA

1 TO 10

11 TO 50

51 TO
200

201 TO
500

OVER
500

Lower Payroll
Taxes

26%

30%

33%

25%

12%

21%

Offer Training Tax
Credits

54%

52%

53%

57%

50%

52%

Strengthen
Partnerships with
the Education
System

19%

7%

19%

27%

29%

21%

Customized
Training Programs
in Schools

11%

5%

6%

18%

15%

10%

Help to Find
Training
Information

15%

8%

21%

13%

12%

14%

Additional
Government
Training Programs

12%

5%

8%

19%

9%

17%

Collaboration to
Share Resources/
Best Practice

15%

5%

15%

21%

18%

14%

Customized InHouse Training
Programs

27%

13%

22%

31%

32%

41%

More/Better OnLine Training
Programs

13%

8%

10%

17%

9%

21%

No Incentives

7%

10%

5%

9%

9%

3%

Other

3%

9%

<1%

<1%

3%

<1%

Perspectives and recommendations on workforce capabilities
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TABLE 11: SKILLS SHORTAGES BY PROVINCE
(Percent of Companies with Difficulties Attracting or Retaining Qualified Personnel)

88

TYPE

CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Entry-Level
Production
Workers

Attract
Retain

23%
20%

21%
31%

27%
42%

43%
38%

24%
22%

17%
13%

22%
13%

30%
29%

Plant Managers

Attract
Retain

13%
11%

17%
14%

13%
11%

23%
15%

18%
24%

10%
8%

18%
9%

12%
15%

Equipment
Operators

Attract
Retain

15%
10%

7%
10%

20%
17%

17%
15%

12%
22%

12%
6%

7%
14%

18%
<1%

Engineers

Attract
Retain

19%
11%

34%
10%

18%
13%

8%
16%

6%
17%

19%
11%

16%
8%

33%
29%

Designers

Attract
Retain

14%
4%

21%
7%

16%
10%

<1%
8%

<1%
12%

8%
4%

20%
4%

16%
<1%

Scientists/R&D
Technicians

Attract
Retain

6%
5%

7%
3%

7%
6%

7%
<1%

17%
6%

4%
4%

4%
5%

8%
15%

Sales & Marketing

Attract
Retain

15%
13%

14%
7%

20%
11%

15%
24%

18%
24%

17%
13%

12%
17%

13%
14%

International
Business
Development

Attract
Retain

4%
4%

6%
3%

4%
7%

8%
16%

6%
12%

2%
3%

4%
5%

7%
14%

General Managers

Attract
Retain

6%
7%

13%
3%

9%
2%

23%
8%

12%
14%

5%
5%

4%
6%

6%
8%

IT Professionals/
Technicians

Attract
Retain

7%
6%

14%
4%

4%
2%

21%
7%

18%
22%

8%
6%

4%
9%

3%
1%

Computer
Programmers

Attract
Retain

3%
4%

7%
10%

4%
2%

7%
1%

10%
<1%

2%
4%

4%
11%

<1%
<1%

Machinists

Attract
Retain

10%
9%

17%
1%

15%
4%

8%
2%

12%
10%

10%
8%

10%
11%

8%
12%

Technicians

Attract
Retain

4%
3%

6%
3%

9%
1%

8%
1%

18%
2%

3%
3%

4%
6%

<1%
2%

Tool & Die Makers

Attract
Retain

8%
5%

7%
1%

7%
2%

7%
<1%

12%
12%

10%
8%

6%
2%

<1%
<1%

The future of manufacturing in Canada

TYPE

CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Craft Workers

Attract
Retain

7%
6%

10%
2%

16%
16%

8%
<1%

12%
6%

4%
5%

13%
8%

3%
<1%

Welders

Attract
Retain

12%
8%

17%
8%

18%
16%

16%
7%

17%
10%

8%
6%

12%
4%

10%
10%

Electricians

Attract
Retain

13%
8%

21%
10%

7%
6%

15%
4%

6%
6%

13%
11%

11%
5%

14%
8%

Accountants/
Financial Managers

Attract
Retain

5%
5%

10%
6%

6%
4%

6%
8%

12%
18%

3%
4%

4%
7%

2%
3%

Customer Service

Attract
Retain

5%
4%

13%
7%

9%
2%

7%
8%

6%
12%

2%
3%

5%
6%

4%
4%

Human Resource
Managers

Attract
Retain

3%
6%

<1%
11%

2%
6%

<1%
15%

5%
24%

3%
6%

2%
4%

8%
10%

Other Skills

Attract
Retain

3%
3%

<1%
<1%

7%
7%

<1%
<1%

<1%
<1%

3%
3%

4%
2%

8%
12%
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TABLE 12: SKILLS SHORTAGES BY ANNUAL SALES
(Percent of Companies with Difficulties Attracting or Retaining Qualified Personnel)

90

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

TYPE

CANADA

LESS
THAN $10
MILLION

Entry-Level
Production
Workers

Attract
Retain

23%
20%

25%
24%

26%
24%

10%
16%

22%
11%

Plant Managers

Attract
Retain

13%
11%

12%
7%

19%
19%

21%
8%

20%
14%

Equipment
Operators

Attract
Retain

15%
10%

10%
11%

19%
9%

8%
8%

13%
13%

Engineers

Attract
Retain

19%
11%

14%
7%

24%
16%

26%
13%

22%
22%

Designers

Attract
Retain

14%
4%

11%
3%

15%
6%

10%
4%

20%
8%

Scientists/R&D
Technicians

Attract
Retain

6%
5%

6%
4%

6%
3%

3%
2%

11%
22%

Sales &
Marketing

Attract
Retain

15%
13%

16%
12%

21%
16%

12%
13%

14%
13%

International
Business
Development

Attract
Retain

4%
4%

3%
3%

3%
3%

5%
5%

7%
11%

General
Managers

Attract
Retain

6%
7%

5%
4%

7%
9%

5%
5%

11%
19%

IT Professionals/
Technicians

Attract
Retain

7%
6%

4%
3%

7%
2%

8%
14%

19%
22%

Computer
Programmers

Attract
Retain

3%
4%

1%
3%

4%
4%

3%
2%

11%
20%

Machinists

Attract
Retain

10%
9%

10%
7%

10%
9%

10%
10%

12%
15%

Technicians

Attract
Retain

4%
3%

3%
2%

6%
<1%

1%
5%

15%
15%

The future of manufacturing in Canada

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

TYPE

CANADA

LESS
THAN $10
MILLION

OVER
$200
MILLION

Tool & Die
Makers

Attract
Retain

8%
5%

7%
5%

7%
2%

8%
8%

11%
15%

Craft Workers

Attract
Retain

7%
6%

7%
5%

4%
3%

7%
7%

14%
19%

Welders

Attract
Retain

12%
8%

13%
6%

13%
15%

10%
6%

11%
11%

Electricians

Attract
Retain

13%
8%

12%
5%

10%
6%

15%
18%

15%
15%

Accountants/
Financial
Managers

Attract
Retain

5%
5%

5%
3%

4%
4%

5%
8%

11%
19%

Customer
Service

Attract
Retain

5%
4%

4%
2%

6%
6%

5%
4%

7%
15%

Human
Resource
Managers

Attract
Retain

3%
6%

3%
1%

3%
1%

3%
21%

7%
22%

Other Skills

Attract
Retain

3%
3%

2%
3%

3%
2%

3%
4%

4%
7%

Perspectives and recommendations on workforce capabilities
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TABLE 13: SKILLS SHORTAGES BY NUMBER OF EMPLOYEES
(Percent of Companies with Difficulties Attracting or Retaining Qualified Personnel)

92

TYPE

CANADA

1 TO
10

11 TO
50

51 TO
200

201
TO
500

OVER
500

Entry-Level Production
Workers

Attract
Retain

23%
20%

24%
18%

25%
28%

25%
27%

18%
18%

21%
10%

Plant Managers

Attract
Retain

13%
11%

2%
5%

19%
9%

18%
16%

17%
12%

27%
15%

Equipment Operators

Attract
Retain

15%
10%

7%
8%

13%
12%

16%
10%

11%
15%

16%
17%

Engineers

Attract
Retain

19%
11%

8%
5%

17%
8%

23%
17%

21%
18%

34%
17%

Designers

Attract
Retain

14%
4%

3%
2%

15%
4%

16%
8%

10%
4%

16%
10%

Scientists/R&D
Technicians

Attract
Retain

6%
5%

3%
5%

7%
2%

6%
4%

6%
7%

10%
17%

Sales & Marketing

Attract
Retain

15%
13%

16%
3%

16%
18%

19%
16%

12%
15%

10%
17%

International Business
Development

Attract
Retain

4%
4%

3%
<1%

3%
4%

3%
5%

3%
6%

7%
9%

General Managers

Attract
Retain

6%
7%

3%
2%

7%
6%

9%
9%

5%
5%

10%
20%

IT Professionals/
Technicians

Attract
Retain

7%
6%

5%
2%

3%
3%

10%
5%

9%
12%

14%
18%

Computer
Programmers

Attract
Retain

3%
4%

<1%
2%

1%
5%

5%
4%

4%
1%

9%
18%

Machinists

Attract
Retain

10%
9%

7%
5%

12%
9%

10%
10%

12%
15%

10%
11%

Technicians

Attract
Retain

4%
3%

2%
2%

4%
2%

7%
1%

3%
5%

13%
14%

Tool & Die Makers

Attract
Retain

8%

<1%

10%

10%

6%

14%

5%

1%

3%

4%

9%

14%

The future of manufacturing in Canada

TYPE

CANADA

1 TO
10

11 TO
50

Craft Workers

Attract
Retain

7%
6%

7%
6%

6%
4%

Welders

Attract
Retain

12%
8%

5%
5%

Electricians

Attract
Retain

13%
8%

Accountants/ Financial
Managers

Attract
Retain

Customer Service

51 TO
200

201 TO
500

OVER
500

6%
4%

7%
9%

14%
20%

18%
6%

13%
10%

9%
7%

10%
13%

8%
5%

15%
4%

12%
6%

15%
10%

17%
18%

5%
5%

2%
3%

8%
3%

5%
4%

6%
10%

10%
17%

Attract
Retain

5%
4%

1%
1%

6%
3%

5%
6%

6%
4%

7%
7%

Human Resource
Managers

Attract
Retain

3%
6%

2%
<1%

4%
2%

5%
3%

3%
26%

3%
14%

Other Skills

Attract
Retain

3%
3%

5%
3%

<1%
2%

3%
1%

3%
5%

3%
7%

Perspectives and recommendations on workforce capabilities
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TABLE 14: SKILLS IN NEED OF IMPROVEMENT BY PROVINCE
(Percent of Companies Reporting Skills Deficiencies among Employees)
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CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Technical Skills

28%

31%

31%

23%

36%

27%

31%

29%

Reading/Writing

18%

24%

9%

8%

6%

22%

9%

29%

Mathematics

6%

7%

6%

1%

6%

5%

7%

14%

Verbal
Communication

19%

21%

13%

15%

18%

17%

22%

29%

Problem Solving

34%

34%

33%

46%

24%

31%

38%

35%

Learning/ Flexibility

15%

7%

7%

23%

1%

19%

7%

14%

Teamwork

24%

34%

16%

23%

24%

24%

22%

25%

Entrepreneurship

13%

10%

15%

23%

18%

13%

11%

29%

Computer

10%

7%

11%

10%

18%

11%

7%

9%

Interpersonal

11%

10%

12%

31%

24%

10%

11%

8%

Basic Employability

17%

24%

29%

23%

24%

15%

9%

27%

Innovation/ Creativity

17%

17%

13%

23%

12%

13%

18%

29%

Project Management

18%

21%

13%

15%

12%

20%

16%

24%

Supervisory/
Management Skills

17%

21%

6%

15%

36%

13%

9%

19%

Other Skills

1%

<1%

<1%

<1%

<1%

<1%

2%

1%

The future of manufacturing in Canada

TABLE 15: SKILLS IN NEED OF IMPROVEMENT BY ANNUAL SALES
(Percent of Companies Reporting Skills Deficiencies among Employees)
CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER $200
MILLION

Technical Skills

28%

28%

37%

24%

11%

Reading/Writing

18%

15%

28%

21%

7%

Mathematics

6%

6%

6%

8%

7%

Verbal
Communication

19%

17%

28%

10%

26%

Problem Solving

34%

30%

44%

44%

19%

Learning/ Flexibility

15%

15%

21%

15%

11%

Teamwork

24%

17%

34%

31%

20%

Entrepreneurship

13%

14%

18%

13%

7%

Computer

10%

11%

7%

8%

15%

Interpersonal

11%

7%

13%

18%

15%

Basic Employability

17%

18%

13%

21%

11%

Innovation/ Creativity

17%

10%

37%

15%

11%

Project Management

18%

15%

22%

18%

30%

Supervisory/
Management Skills

17%

17%

24%

15%

15%

Other Skills

1%

2%

<1%

<1%

<1%

Perspectives and recommendations on workforce capabilities
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TABLE 16: SKILLS IN NEED OF IMPROVEMENT BY NUMBER OF EMPLOYEES
(Percent of Companies Reporting Skills Deficiencies among Employees)
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CANADA

1 TO 10

11 TO 50

51 TO
200

201 TO
500

OVER
500

Technical Skills

28%

23%

29%

36%

18%

17%

Reading/Writing

18%

8%

22%

25%

12%

14%

Mathematics

6%

6%

7%

5%

6%

8%

Verbal
Communication

19%

10%

23%

23%

12%

24%

Problem Solving

34%

30%

30%

42%

35%

34%

Learning/
Flexibility

15%

10%

20%

18%

15%

10%

Teamwork

24%

10%

26%

30%

24%

31%

Entrepreneurship

13%

16%

13%

17%

9%

10%

Computer

10%

7%

13%

10%

9%

10%

Interpersonal

11%

5%

9%

13%

15%

14%

Basic
Employability

17%

12%

23%

13%

15%

17%

Innovation/
Creativity

17%

3%

19%

30%

21%

12%

Project
Management

18%

20%

14%

14%

29%

28%

Supervisory/
Management Skills

17%

10%

21%

23%

21%

7%

Other Skills

1%

<1%

2%

<1%

<1%

<1%

The future of manufacturing in Canada

TABLE 17: REASONS FOR REJECTING JOB APPLICATIONS BY PROVINCE
(Percent of Companies)
CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Inadequate Oral
Communication Skills

16%

17%

9%

16%

12%

22%

4%

16%

Inadequate Reading/
Writing Skills

12%

14%

5%

11%

6%

17%

4%

14%

Inadequate Math
Skills

6%

3%

2%

1%

18%

6%

7%

6%

Inadequate Computer/
Technical Skills

11%

10%

9%

8%

6%

13%

9%

12%

Inadequate ProblemSolving Skills

13%

14%

14%

8%

18%

12%

7%

15%

Inability to Work in
Teams

20%

17%

29%

15%

18%

15%

31%

14%

Inadequate Basic
Employability Skills

27%

34%

41%

31%

41%

15%

22%

42%

Insufficient Work
Experience

31%

34%

40%

31%

12%

28%

31%

29%

Poor References from
Previous Employers

20%

41%

22%

28%

24%

15%

20%

14%

Problems with
Immigration Status

1%

<1%

2%

<1%

2%

1%

<1%

<1%

No Jobs Available

24%

24%

19%

46%

18%

25%

24%

71%

Lack of Degree or
Vocational Training

9%

7%

9%

8%

6%

8%

7%

14%

Other Candidates
have Better
Qualifications

21%

24%

26%

23%

29%

19%

20%

43%

Lack of Technical/
Management
Experience

16%

17%

17%

8%

29%

15%

13%

14%

Perspectives and recommendations on workforce capabilities
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TABLE 18: REASONS FOR REJECTING JOB APPLICATIONS
BY ANNUAL SALES (Percent of Companies)
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CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER $200
MILLION

Inadequate Oral
Communication Skills

16%

13%

21%

18%

19%

Inadequate Reading/
Writing Skills

12%

9%

15%

17%

7%

Inadequate Math
Skills

6%

4%

3%

18%

7%

Inadequate Computer/
Technical Skills

11%

10%

9%

10%

19%

Inadequate ProblemSolving Skills

13%

16%

10%

9%

7%

Inability to Work in
Teams

20%

17%

21%

28%

19%

Inadequate Basic
Employability Skills

27%

28%

29%

23%

19%

Insufficient Work
Experience

31%

34%

32%

26%

22%

Poor References from
Previous Employers

20%

19%

19%

25%

11%

Problems with
Immigration Status

1%

1%

2%

<1%

<1%

No Jobs Available

24%

28%

24%

21%

11%

Lack of Degree or
Vocational Training

9%

8%

9%

8%

11%

Other Candidates
have Better
Qualifications

21%

13%

34%

33%

15%

Lack of Technical/
Management
Experience

16%

14%

19%

13%

26%

The future of manufacturing in Canada

TABLE19: REASONS FOR REJECTING JOB APPLICATIONS
BY NUMBER OF EMPLOYEES (Percent of Companies)
CANADA

1 TO
10

11 TO
50

51 TO
200

201 TO
500

OVER
500

Inadequate Oral
Communication
Skills

16%

11%

13%

21%

24%

10%

Inadequate
Reading/ Writing
Skills

12%

7%

8%

18%

12%

14%

Inadequate Math
Skills

6%

7%

1%

5%

15%

10%

Inadequate
Computer Skills

11%

10%

12%

9%

6%

17%

Inadequate
Problem-Solving
Skills

13%

16%

13%

13%

9%

10%

Inability to Work
in Teams

20%

11%

22%

22%

21%

21%

Inadequate Basic
Employability
Skills

27%

20%

36%

23%

35%

8%

Insufficient Work
Experience

31%

34%

28%

39%

18%

24%

Poor References
from Previous
Employers

20%

15%

22%

22%

15%

17%

Problems with
Immigration
Status

1%

2%

<1%

2%

<1%

<1%

No Jobs Available

24%

31%

28%

23%

9%

18%

Lack of Degree
or Vocational
Training

9%

<1%

9%

16%

9%

4%

Other Candidates
have Better
Qualifications

21%

7%

20%

27%

29%

24%

Lack of Technical/
Management
Experience

16%

17%

12%

18%

24%

14%

Perspectives and recommendations on workforce capabilities

99

TABLE 20: LEVEL OF SATISFACTION WITH EDUCATION & TRAINING
PROGRAMS IN MEETING SKILLS REQUIREMENTS BY PROVINCE
(Percent of Companies Reporting Satisfactory, Effective, or Very Effective)
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CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

High Schools

47%

48%

50%

69%

47%

44%

49%

59%

Colleges

61%

61%

57%

62%

71%

63%

60%

71%

University Graduate
Programs

50%

52%

50%

46%

65%

45%

56%

69%

University PostGraduate Programs

32%

31%

33%

46%

35%

31%

33%

57%

Apprenticeships

51%

55%

60%

62%

41%

55%

40%

52%

External Training
Programs

46%

55%

52%

54%

47%

48%

40%

72%

Immigration Service

10%

4%

16%

8%

6%

8%

11%

10%

On-Line Learning

18%

24%

29%

23%

12%

15%

20%

29%

Professional Training
Programs

42%

45%

45%

62%

41%

40%

41%

71%

Collaborative Training
Programs

22%

24%

28%

31%

18%

21%

22%

29%

Internal Training

65%

66%

72%

69%

59%

69%

53%

71%
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TABLE 21: LEVEL OF SATISFACTION WITH EDUCATION & TRAINING
PROGRAMS IN MEETING SKILLS REQUIREMENTS BY ANNUAL SALES
(Percent of Companies Reporting Satisfactory, Effective, or Very Effective)
CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

High Schools

47%

41%

54%

62%

41%

Colleges

61%

54%

63%

78%

67%

University Graduate
Programs

50%

40%

66%

69%

67%

University PostGraduate Programs

32%

21%

28%

54%

67%

Apprenticeships

51%

41%

59%

67%

59%

External Training
Programs

46%

36%

53%

59%

67%

Immigration Service

10%

11%

9%

10%

7%

On-Line Learning

18%

17%

16%

18%

33%

Professional Training
Programs

42%

33%

49%

54%

63%

Collaborative Training
Programs

22%

20%

19%

28%

30%

Internal Training

65%

60%

63%

79%

74%

Perspectives and recommendations on workforce capabilities
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TABLE 22: LEVEL OF SATISFACTION WITH EDUCATION &
TRAINING PROGRAMS IN MEETING SKILLS REQUIREMENTS
BY NUMBER OF EMPLOYEES
(Percent of Companies Reporting Satisfactory, Effective, or Very Effective)
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CANADA

1 TO
10

11 TO
50

51 TO
200

201 TO
500

OVER
500

High Schools

47%

31%

40%

62%

56%

45%

Colleges

61%

43%

57%

66%

74%

78%

University
Graduate
Programs

50%

33%

41%

58%

65%

69%

University
Post-Graduate
Programs

32%

23%

21%

29%

44%

72%

Apprenticeships

51%

38%

38%

61%

56%

72%

External Training
Programs

46%

30%

40%

53%

53%

69%

Immigration
Service

10%

13%

10%

6%

12%

7%

On-Line Learning

18%

16%

17%

17%

18%

28%

Professional
Training Programs

42%

23%

35%

51%

53%

66%

Collaborative
Training Programs

22%

20%

21%

19%

21%

34%

Internal Training

65%

41%

69%

70%

65%

83%

The future of manufacturing in Canada

TABLE 23: SKILLS IN NEED OF IMPROVEMENT WITHIN THE PRIMARY
AND SECONDARY SCHOOL CURRICULUM BY PROVINCE
(Percent of Companies)
CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Mathematics &
Science

39%

40%

36%

23%

35%

41%

22%

39%

Reading/
Comprehension

36%

28%

40%

31%

29%

35%

33%

39%

Written
Communication

36%

34%

34%

31%

41%

38%

27%

37%

Verbal
Communication

34%

38%

43%

23%

29%

32%

38%

37%

Problem-Solving

58%

62%

53%

69%

53%

61%

56%

60%

Decision-Making

40%

38%

40%

54%

53%

41%

47%

45%

Computer/
Technology Skills

26%

21%

28%

38%

41%

30%

22%

20%

Trades & Vocational
Skills

47%

51%

54%

35%

38%

40%

47%

49%

Basic Employability
Skills

46%

48%

53%

62%

59%

36%

40%

52%

Personal
Responsibility

47%

45%

57%

62%

59%

43%

49%

54%

Creativity

20%

24%

14%

15%

24%

22%

22%

23%

Other Skills

3%

<1%

2%

<1%

<1%

6%

2%

<1%

Perspectives and recommendations on workforce capabilities
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TABLE 24: SKILLS IN NEED OF IMPROVEMENT WITHIN THE PRIMARY
AND SECONDARY SCHOOL CURRICULUM BY ANNUAL SALES
(Percent of Companies)
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CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

Mathematics &
Science

39%

36%

40%

49%

33%

Reading/
Comprehension

36%

38%

38%

38%

22%

Written
Communication

36%

33%

41%

49%

26%

Verbal
Communication

34%

31%

41%

31%

37%

Problem-Solving

58%

51%

63%

77%

52%

Decision-Making

40%

32%

46%

54%

44%

Computer/
Technology Skills

26%

24%

32%

23%

30%

Trades & Vocational
Skills

47%

43%

54%

51%

42%

Basic Employability
Skills

46%

46%

49%

44%

41%

Personal
Responsibility

47%

46%

57%

36%

37%

Creativity

20%

17%

29%

10%

22%

Other Skills

3%

4%

1%

3%

<1%

The future of manufacturing in Canada

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

TABLE 25: SKILLS IN NEED OF IMPROVEMENT WITHIN THE PRIMARY
AND SECONDARY SCHOOL CURRICULUM BY NUMBER OF EMPLOYEES
(Percent of Companies)
CANADA

1 TO 10

11 TO 50

51 TO
200

201 TO
500

OVER
500

Mathematics &
Science

39%

31%

38%

38%

47%

41%

Reading/
Comprehension

36%

34%

38%

39%

38%

21%

Written
Communication

36%

28%

36%

43%

47%

21%

Verbal
Communication

34%

28%

33%

40%

35%

28%

Problem-Solving

58%

52%

51%

64%

59%

62%

Decision-Making

40%

33%

33%

42%

50%

52%

Computer/
Technology Skills

26%

26%

21%

31%

26%

24%

Trades &
Vocational Skills

47%

38%

42%

59%

49%

37%

Basic
Employability
Skills

46%

39%

49%

52%

38%

34%

Personal
Responsibility

47%

46%

49%

51%

32%

41%

Creativity

20%

16%

17%

27%

15%

17%

Other Skills

3%

5%

3%

1%

<1%

3%

Perspectives and recommendations on workforce capabilities
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TABLE 26: CORPORATE STRATEGIES TO ADDRESS
FUTURE LABOUR NEEDS BY PROVINCE
(Percent of Companies)
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CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Hire Younger People

57%

72%

40%

69%

71%

48%

62%

71%

Hire Recent
Immigrants

41%

41%

27%

46%

47%

47%

36%

43%

Recruit from the
Aboriginal Community

13%

21%

3%

31%

47%

8%

18%

21%

Recruit Foreign
Workers

8%

17%

2%

23%

6%

9%

5%

14%

Upgrade Skills of
Current Workers

73%

79%

56%

77%

76%

74%

78%

86%

Automate to Replace
Labour

46%

48%

24%

46%

53%

56%

38%

76%

Reallocate Work

33%

24%

11%

31%

35%

36%

39%

42%

Increase Emphasis on
Recruiting Qualified
Workers

58%

66%

38%

38%

53%

61%

60%

62%

Practices to
Encourage Retention

53%

62%

49%

46%

53%

52%

56%

52%

Outsource Functions
to Other Firms

23%

34%

4%

46%

12%

22%

16%

14%

Outsource Outside
Canada

10%

7%

1%

8%

2%

14%

11%

14%

The future of manufacturing in Canada

TABLE 27: CORPORATE STRATEGIES TO ADDRESS
FUTURE LABOUR NEEDS BY ANNUAL SALES
(Percent of Companies)
CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

Hire Younger People

57%

56%

57%

64%

48%

Hire Recent
Immigrants

41%

41%

38%

49%

37%

Recruit from the
Aboriginal Community

13%

9%

12%

18%

26%

Recruit Foreign
Workers

8%

9%

6%

13%

4%

Upgrade Skills of
Current Workers

73%

70%

78%

79%

70%

Automate to Replace
Labour

46%

43%

40%

72%

44%

Reallocate Work

33%

24%

40%

51%

37%

Increase Emphasis on
Recruiting Qualified
Workers

58%

52%

68%

69%

63%

Practices to
Encourage Retention

53%

52%

54%

51%

59%

Outsource Functions
to Other Firms

23%

24%

25%

25%

15%

Outsource Outside
Canada

10%

8%

18%

8%

7%

Perspectives and recommendations on workforce capabilities

107

TABLE 28: CORPORATE STRATEGIES TO ADDRESS
FUTURE LABOUR NEEDS BY NUMBER OF EMPLOYEES
(Percent of Companies)
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CANADA

1 TO 10

11 TO 50

51 TO
200

201 TO
500

OVER
500

Hire Younger
People

57%

46%

62%

57%

56%

59%

Hire Recent
Immigrants

41%

26%

43%

47%

44%

41%

Recruit from
the Aboriginal
Community

13%

3%

14%

12%

24%

17%

Recruit Foreign
Workers

8%

5%

10%

5%

12%

10%

Upgrade Skills of
Current Workers

73%

64%

71%

81%

71%

76%

Automate to
Replace Labour

46%

38%

44%

47%

62%

45%

Reallocate Work

33%

10%

34%

42%

38%

45%

Increase Emphasis
on Recruiting
Qualified Workers

58%

38%

55%

74%

59%

62%

Practices to
Encourage
Retention

53%

36%

57%

53%

59%

59%

Outsource
Functions to Other
Firms

23%

26%

19%

27%

21%

21%

Outsource Outside
Canada

10%

8%

7%

18%

6%

7%
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TABLE 29: WORKPLACE PROGRAMS BY PROVINCE
(Percent of Companies)
CANADA

BC

AL

SK

MN

ON

PQ

ATLANTIC

Flexible Work
Schedules

48%

48%

47%

62%

47%

49%

42%

50%

Compressed Work
Weeks

26%

24%

21%

23%

12%

29%

21%

25%

Telecommuting

16%

28%

8%

38%

24%

22%

13%

12%

Flexibility for Child
Related Issues

28%

28%

22%

23%

35%

28%

29%

24%

Short-Term Leave for
Personal Issues

44%

45%

60%

38%

29%

45%

42%

46%

Additional Overtime
Pay

60%

66%

73%

62%

76%

59%

52%

65%

Time Off for Extra
Hours Worked

47%

55%

62%

38%

71%

48%

38%

52%

Voluntary Reduced
Worktime

16%

7%

14%

23%

18%

18%

16%

16%

Employee Wellness

20%

21%

21%

23%

35%

16%

22%

19%

Formal Team-Building

12%

7%

11%

23%

18%

15%

9%

10%

Compensation-Based
Incentives

34%

38%

47%

31%

18%

31%

40%

33%

Support for Training/
Education

44%

48%

64%

38%

35%

44%

42%

49%

Day Care

2%

7%

1%

1%

3%

2%

4%

1%

Sabbaticals

2%

3%

1%

3%

3%

2%

2%

1%

Job Sharing

5%

3%

9%

5%

2%

5%

6%

2%

Extended Maternity
Benefits

6%

10%

10%

10%

6%

9%

2%

4%

Fitness Programs

6%

14%

2%

5%

4%

9%

4%

4%

Other

1%

<1%

2%

<1%

<1%

2%

<1%

<1%
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TABLE 30: WORKPLACE PROGRAMS BY ANNUAL SALES
(Percent of Companies)
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CANADA

LESS
THAN $10
MILLION

$10
MILLION
TO $50
MILLION

$50
MILLION
TO $200
MILLION

OVER
$200
MILLION

Flexible Work
Schedules

48%

59%

31%

36%

34%

Compressed Work
Weeks

26%

28%

24%

28%

15%

Telecommuting

16%

17%

12%

15%

15%

Flexibility for Child
Related Issues

28%

30%

22%

31%

22%

Short-Term Leave for
Personal Issues

44%

45%

40%

56%

33%

Additional Overtime
Pay

60%

52%

75%

72%

44%

Time Off for Extra
Hours Worked

47%

41%

51%

62%

44%

Voluntary Reduced
Worktime

16%

18%

9%

21%

15%

Employee Wellness

20%

11%

22%

38%

41%

Formal Team-Building

12%

7%

12%

31%

19%

Compensation-Based
Incentives

34%

34%

32%

33%

44%

Support for Training/
Education

44%

35%

49%

67%

48%

Day Care

2%

1%

1%

3%

11%

Sabbaticals

2%

2%

1%

3%

7%

Job Sharing

5%

5%

3%

8%

7%

Extended Maternity
Benefits

6%

4%

3%

13%

15%

Fitness Programs

6%

3%

6%

13%

19%

Other

1%

2%

1%

<1%

<1%
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TABLE 31: WORKPLACE PROGRAMS BY NUMBER OF EMPLOYEES
(Percent of Companies)
CANADA

1 TO 10

11 TO 50

51 TO
200

201 TO
500

OVER
500

Flexible Work
Schedules

48%

67%

47%

39%

35%

34%

Compressed Work
Weeks

26%

23%

24%

30%

26%

21%

Telecommuting

16%

28%

12%

10%

18%

10%

Flexibility for Child
Related Issues

28%

26%

30%

27%

24%

24%

Short-Term Leave
for Personal Issues

44%

30%

50%

48%

44%

41%

Additional Overtime
Pay

60%

30%

60%

79%

65%

55%

Time Off for Extra
Hours Worked

47%

26%

44%

56%

71%

38%

Voluntary Reduced
Worktime

16%

13%

19%

12%

24%

14%

Employee Wellness

20%

3%

15%

22%

41%

41%

Formal TeamBuilding

12%

2%

12%

9%

26%

28%

CompensationBased Incentives

34%

26%

29%

42%

41%

34%

Support for Training/
Education

44%

20%

43%

52%

59%

52%

Day Care

2%

<1%

1%

1%

3%

7%

Sabbaticals

2%

2%

2%

1%

6%

4%

Job Sharing

5%

5%

6%

3%

6%

10%

Extended Maternity
Benefits

6%

<1%

6%

5%

9%

17%

Fitness Programs

6%

2%

6%

6%

3%

21%

Other

1%

2%

1%

3%

<1%

<1%
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Appendix
Location of 20/20
Meetings with Manufacturers

Location of 20/20
Community Roundtables

British Columbia

Ontario

British Columbia

Ontario

Kelowna (2)
Vancouver (2)
Victoria
Terrace

Barrie
Brockville
Cambridge
Clinton
Fort Erie
Hamilton (2)
Kitchener
London
Markham
Mississauga (3)
Northern Ontario
Oakville
Orangeville
Ottawa
Owen Sound
Peterborough
Seaforth
Toronto (4)
Windsor
Whitby

Kelowna
Vancouver
Victoria

Barrie
Brampton
Hamilton
Kingston
Kitchener
London
Markham
Oakville
Oshawa
Peterborough
St. Catharines
Sudbury
Toronto
Windsor

Alberta
Calgary
Edmonton
Lethbridge
Red Deer

Saskatchewan
Regina
Saskatoon

Manitoba
Brandon
Gimli
Winnipeg (4)
Winkler

New Brunswick
Fredericton
Miramichi

Prince Edward
Island
Charlottetown

Nova Scotia
Labrador
Amherst
Halifax
Yarmouth

Calgary
Edmonton

Saskatchewan
Regina
Saskatoon

Manitoba
Winnipeg

New Brunswick
Fredericton

Québec

Nova Scotia

Alma
Chicoutimi
Drummondville
Laurier-Station
Montréal (2)
Québec
Rouyn
Sherbrooke
Trois-Rivières
Victoriaville

Halifax

Newfoundland
& Labrador
St. John’s

Newfoundland
& Labrador
Cornerbrook
St. John’s
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Alberta

www.cme-mec.ca
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Québec
Alma
Chicoutimi
Drummondville
Laurier-Station
Montréal
Québec
Rouyn
Sherbrooke
Trois-Rivières
Victoriaville
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