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Executive Summary
The Information and Communications Technology Council examined the knowledge and
skills gap of employers and youth needed for an innovative economy. To understand the
needs of employers, ICTC undertook a survey with industry to better understand their
skills challenges and needs. In depth surveys were also conducted with students and
recent graduates, as well as corporate leaders, from Ontario on their perceptions of the
labour market for skills as well their plans for meeting market demands. Evidence points
to a skills gap among youth exiting university and college, as well as a disconnect
between the education sector and the in-demand skills employers seek. Failing to
integrate these skills into education and training can hamper innovation activities within
companies and prevent companies without innovation capacity from increasing their
technology use or developing innovative new products and services.
Our research confirmed that employers were seeking graduates, first and foremost, with
technology skills, however they also indicated that it was challenging to find soft skills,
such as communications, entrepreneurship and interpersonal relations, important skills
for innovation. Employers reported it being harder and taking longer to find employees
with the right skills. Research also suggested that students graduating without technical
skills faced greater challenges to employment, although many were not necessarily aware
of or accepting of it. During the research, ICTC also noticed that there were very few
practical education and training programs that focused on business innovation, to help
youth learn how to apply innovation in the workplace.
During the study, a general pattern also emerged among employers/companies lacking
innovation: Employers who lacked recruitment strategies, workforce diversity plans, and
viewed technology as a cost barrier, were also not placing innovation as part of their
overall growth strategy. This is troubling information for companies that rely on traditional
markets as global competition increases, markets get disrupted and trade barriers
decline. As such, ensuring that today’s and tomorrow’s youth can establish innovation
skills to support the workforce will be evermore critical in the future.
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ICTC believes that there is a path forward for both these groups to be prosperous and
productive in our economy and society. Students need to gain added or new skills, while
employers need added support to move in the right direction. That is the basis for ICTC’s
Innovation Agent Initiative: A new pilot program to provide under/unemployed youth with
added understanding and skills related to innovation (management, creativity, technology
and soft skills). Students emerging from training would assess and evaluate successful
innovators from Ontario, where employers have tackled the barriers to innovation to grow
their company and support companies with innovation practices. Developing a catalogue
of success throughout Ontario would allow these successes to highlight a way forward to
employers that face that critical barrier – knowledge of innovation.
This feasibility study shows that there is an under-utilized workforce seeking to use their
skills to be more prosperous. And employers, describing themselves as innovative, need
added support to innovate and grow their companies. By helping these two groups
develop skills and knowledge, all of Ontario wins.
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"Innovation is an economic and social process, a means by which productivity is
improved and better ways of organizing and operating are achieved as a society."
Right Honourable David Johnston, PhD
Governor General of Canada

Introduction
The Ontario government, through its Innovation Agenda, identified the need for more innovation
to occur in businesses across the economy in order for the province to compete and succeed in
a global marketplace, especially small to medium size enterprises (SMEs).
SMEs are the backbone of Ontario’s economy. Their success is heavily reliant on their ability to
adopt new technologies and to innovate at a low cost in order for them to compete in a global
marketplace. But, most critical to their success is the need for talent with the right skills to drive
innovation.
At the same time, Canada and Ontario are experiencing high levels of youth (15 to 24 years)
unemployment. These are challenging times for Canada’s youth. Graduates are leaving university
and college with substantial student loan debt and a job market with a Canadian youth
unemployment rate of 13% (Statistics Canada, October 2016) – with Ontario at 13.3%.
Interventions are required to ensure that they avoid a cycle of “skills rust-out” where they are
unable to enter the labour market without substantial retraining. This issue is serious and will have
lasting social and economic impacts. This proposed Innovation Agent project feasibility study will
determine the requirements to address both the needs of Ontario SMEs and recent graduates
with regards to driving innovation.

Study Objective
The Information and Communications Technology Council (ICTC) believes that there is an
opportunity to bring together youth and SMEs and has undertaken a feasibility study to build a
concept for a project that would both provide employability skills and work experience to recent
college and university graduates, and provide Ontario-based SMEs with enthusiastic and
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knowledgeable talent to implement innovation within those companies. ICTC is calling this
proposed initiative the Innovation Agent project.
Recent post-secondary graduates face the difficult challenge of transitioning from education to
employment if they do not have the relevant work experience that employers require. The
Innovation Agent feasibility study aims to develop a concept that will support youth employment
for recent university/college graduates to enhance their economic wellbeing and help them
become and stay employed by determining what short-term, bridge training is required for
graduates (from disciplines such as innovation, education, or communications) in order for them
to be able to assist a company and “be agents of change” in the development and implementation
of workplace innovation. It is envisioned that the graduates would enter a work placement, thereby
providing the student with work experience and the company with new innovative business
practices.
This feasibility study looks at economic and labour trends and addresses the skill requirements
that companies need to innovate and the skill attainment of graduates and identifies any gaps or
skills mismatches as well as the critical partners that could make a future project successful.

Methodology
To start our investigation, ICTC reviewed past research within the organization related to
education, skills, innovation, technology development, and adoption. Reviewing these key
findings and trends, we sought outside reports from Canadian and international organizations and
leaders related innovation, technology skills, student education and employment. Leveraging
these trends indicated by recently published work, ICTC evaluated potential gaps in the research
to reach conclusions on student skills and expectations, employer capacity and investment, and
marketplace demands.
ICTC engaged a national survey of 800 companies (300 in Ontario) to provide a broad overview
of demand in today’s market, shared across technology and non-technology firms. We conducted
more detailed surveys of students and recent graduates related to their skills, their job
expectations, added training or schooling, and flexibility on wages, industries and location of work.
Likewise, we conducted deeper surveys of companies in Ontario related to hiring intention, skills
sought, strategies for talent attraction and indicators of being innovation oriented. Finally, we
conducted interviews with academic and private sector trainers to find contradictions or
7
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confirmation of our surveys to date versus the observations of those working with industry on
training.

Setting the Stage
Innovation is critical to a modern economy and to all organizations, driven by the innovation skills
of workers and the vision of leaders. Delivering inventions to the market generates opportunities,
growth and competitiveness, and is closely associated with the use of new technologies, but
encompasses the many skills and activities that make us more effective and productive. The
Organization for Economic Cooperation and Development has classified innovation as providing
new or significantly improved goods through new product, process, marketing/organization
innovation, and production.

Core innovation amongst these groups is defined as design,

placement, or practices that lead to productivity improvements through the “generation,
exploitation and diffusion of knowledge”. The underlying common goal is to spur economic growth,
social development and a shared increase in societal well-being. 1 In sum, new ideas or inventions
come to life and enter our worlds through innovations that leverage these ideas into new products
or services. But it is the bringing of ideas into our society that makes it innovation, whether through
use of new technologies or new use of old ideas.
The acceleration of new technologies has made managing how to bring new ideas to life, the
innovation process, more critical to organizational success. The ability to take new processes,
products or systems and integrate them effectively within an organization or society plays a larger
role in the overall success and competitiveness of governments, people, non-profits, and
corporations. And the realization of these benefits translates throughout society with growth and
profits for innovative employers, higher wages for skilled workers, and better service delivery. This
has driven a heightened awareness of innovation in society by governments across Canada, who
are turning more policies and resources towards innovation for economic growth in the knowledge
economy.
Ontario is Canada’s leader in innovation as a highly-diversified, technology-driven province. It has
been the industrial and economic driver of Canada and continues to dominate important
knowledge-driven sectors like ICT (information and communications technology), biotechnology
and pharmaceuticals, finance, and manufacturing. To continue to innovate, Ontario needs talent.
1

Organization for Economic Co-operation and Development (2005), “Oslo Manual: Guidelines for
Collecting and Interpreting Innovation Data”
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As technological convergence crosses sectors, and employers adopt technology, there will be an
accelerated need for all sectors to attract, train and retain ICT and digital talent. Ontario already
competes globally for this talent of workers to deliver the most competitive products and drive
growth. This will only increase over time and as such we also need to ensure that today’s and
tomorrow’s youth are innovation-ready.

Market for Innovation in Ontario and Canada
As a country with the most highly-educated citizens in the world 2 and a leading G7 economy,
outside observers might expect Canada to perform as well or better than international competitors
in innovation. Contrarily, international organizations rank Canada behind many of its peer
countries. In 2016, the Global Innovation Index ranked Canada 15th internationally even though it
has the tenth largest economy. 3,4 The World Economic Forum ranked Canada 22nd in 2015 on
technology readiness and innovation. 5
The Conference Board of Canada’s annual Report Card ranked Canada 9th out of 15 peer
countries, a “C” score for the country. 6 In these same rankings, Ontario is Canada’s leader and
ranks competitively with innovative economies like the US and Switzerland (score a “B” and
ranking 5th on its own). Ontario’s strong performance is attributed to strong public research and
development, better connectivity, stronger venture capital scores, high enterprise entry rate and
ICT investments compared to other Provinces. 7
The international and national consensus indicates Canada has potential to improve its economy
and opportunities, and that Ontario needs to lead this charge to realize these benefits. Ontario
has a significant capacity in knowledge-economy jobs in sectors such as finance, technology, and
life sciences, who are important contributors towards this higher performance. Ontario naturally
attracts and supports more innovation, invention and skills-enabled workers as a result. And
through the presence of more innovation-driven organizations – from leaders and managers

2

OECD, “Education at a Glance (2015)”, Canada Country Note (web: http://www.oecd.org/edu/CanadaEAG2014-Country-Note.pdf)
3
Global Innovation Index (2016), pg. 197
4
World Bank (Oct 2016), GDP Ranking http://data.worldbank.org/data-catalog/GDP-ranking-table
5
World Economic Forum, Global Competitiveness Report (2016)
6
Conference Board of Canada, Innovation Report Cards webpage:
http://www.conferenceboard.ca/hcp/provincial/innovation.aspx
7
ibid
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through to researchers and technology workers, to business development and customer relations
functions – Ontario holds a higher innovation capacity relative to all other provinces.
Skills for Innovation
Ontario’s innovation capacity is driven by the capacity of the collective skills to deliver new ideas
from concept into the market. While technological capacity and skills are a frequent factor,
innovation requires more than just technical skills. It requires a combination of technology,
managerial, creative and entrepreneurship skills and soft skills to implement innovative practices
to create economic growth within organizations.
•

Technology skills: Realizing the benefits of technology requires understanding how it
works, and how to modify or implement it to realize the benefits.

•

Management skills: Organizations that use innovative products or systems need to plan
and manage changes such as training, adjusting processes, costs and systems to reflect
a new operational or organizational system. Understanding the technology will help
organizations deliver a competitive advantage or realize better costs or services.

•

Creativity and entrepreneurship skills: Innovation can also be the use of existing products
or services in a new or unique way. Creative thinking or “thinking outside the box”, allows
innovation to grow and be used or applied in new fields or purposes.

•

Soft Skills: A number of interpersonal skills are needed for implementing and managing
change required in innovation. Whether it’s communicating new benefits to clients,
expanding markets through new sales/customers, or addressing employee awareness
and training through clear communications, “soft skills” are important in realizing the end
benefits of a new innovation.

Talent for Innovation
ICTC’s survey of corporations nationally seems to support the conclusion that companies could
grow through innovation as 88% of companies reported that meeting their technical and business
skill requirements would boost growth by an estimated 5-20%. Addressing these gaps would
mean shifting more workers with the necessary skills into in-demand jobs.

10
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Jobs requiring innovation skills are often found under many different roles and responsibilities,
and are consequentially challenging to quantify. For example, a business development role at
one company may include a need for innovation skills, while the same role in another company
could be completely separated from any form of innovation. Yet, more often than not, employers
are increasingly looking for a talent base to support innovation with workers who, as noted above,
are

creative,

technology

literate,

with

management experience and interpersonal
skills. A combination of these skills to varying

National Digital Talent Strategy:
Road to 2020 and Beyond

degrees in most workers would enable a
strong innovation company and economy.
In an evaluation of these skill categories, the
first and most notable deficiency for Ontario
was technology skills and finding ICT
workers. ICTC has tracked the trends on
skills development and identified a significant
skills

gap

in

forecasts

for

Canada’s

technology sector. In ICTC’s national digital
talent strategy, Road to 2020 and Beyond,
developed in partnership with Microsoft
Canada, ICTC highlighted a need for 182,000
ICT workers by 2019, of which Ontario will
need more than 76,000. In the national digital
talent strategy, ICTC provided 7 recommendations to address current and future ICT and digital
shortages for Canada, among them workforce upskilling, global talent and diverse talent
attraction, and nurturing a youth ICT talent pipeline. These recommendations support short and
long term goals. However, not all employers are able to benefit from the current strategies and
recommendations to meet their demand, particularly because not all potential workers are willing
to relocate, and attracting new global talent can in some cases be a considerable undertaking for
some employers.
Additionally, ICTC’s research into the supply of highly-skilled workers in Canada’s post-secondary
system shows that ICT graduation rates are not sufficient to meet projected demand, in particular
when taking into account that many job openings are at mid-to-high experience levels. Demand
for talent could grow if economic conditions improve, generating an added challenge as
11
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graduation rates are relatively locked in over a three to five-year period. Analysis must also take
into account brain drain (loss of top graduates to other countries like the US) and workers who
choose to continue education or pursue a different field. 8
In addition to the challenges noted above, the technology sector has been expanding more rapidly
than most other sectors, resulting in the creation of jobs at a rate of four-to-one over the overall
market, with demand for specialized and general technology talent becoming a national and
international challenge. 9 A national survey of Canadian companies in all sectors by ICTC into the
short-term forecast reveals positive opportunities for workers with technological skills now and in
the future: 84% of organizations report that technical competencies are essential for corporate
operations. This is in line with international figures for Canada, with the OCED reporting that 83%
of jobs in Canada requires daily use of a computer. 10
Employers are reporting that finding people is not getting easier: 60% of companies report that it
is harder to find the skills they need, and 57% of companies indicate that new technologies have
had an impact on their skill requirements. With the deficit of talent expected to grow, organizational
growth could be further hampered by a skills mismatch. Of those reporting a greater challenge,
more than half (35-40%) report a delay in finding the workers with the right skills match to their
job needs. Finding workers in-demand by employers is getting harder and taking longer and now
with the increasing need for companies to innovate to grow, we are entering into an impending
crisis.
With these statistics suggesting these in-demand skills and ICT workers are essential and harder
to find, ICTC looked for corresponding responses from employers that reflected the demand for
skilled workers. Expecting to see importance placed on retaining workers and strategies and
policies to attract new talent, we found generally the opposite. Most employers reported a lack of
or an inadequate strategy for finding skilled workers: Only 25% reported having a policy to recruit
more women (a significantly under-represented group) and only 33% have a plan to recruit young
professionals.

8

ICTC (2016), “Digital Economy Supply: Canada’s Post-Secondary Education Stream”
ICTC (2016), “National Digital Talent Strategy: Road to 2020 and Beyond”
10
Organization for Economic Co-operation and Development, “Education at a Glance (2105)”, pg. 111
9
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So, what does this all mean? Ontario will need to look at creative ways to help employers find
innovation-ready talent, including training interventions that may bridge unemployed or
underemployed persons into high-demand sectors and opportunities so they can contribute
economically and socially to Ontario’s digital economy. And, unemployed or underemployed postsecondary graduates are well-positioned to fill some of this critical demand.

Skills Mismatch
Calculating and evaluating the gap and demand in skills has more than one layer. While labour
market research examines supply versus demand, companies are seeking employees with a
broad combination of skills. Even with exact technology skills matching, alignment of the corporate
culture - “fit”, soft skills, or experience levels may result in a mismatch between the supply of talent
and demand of the company. This mismatch is compounded by gaps between:
•
•
•

education and the workforce;
multidisciplinary skills that employers need and specific skills that applicants typically
have, and
skills needed for a highly-innovative economy and the available talent pool.

Post-secondary graduates are entering the workforce with a variety of developed skills, but are
often not aligned to the skills sought by employers. This gap is pronounced when examining data
of the number of graduates by subject matter compared to the market demand for entry-level
workers with those backgrounds. The significant job growth in technology with relatively low
enrollment in ICT education (6%) is a clear example of this education and training gap. This is a
likely catalyst for the higher levels of youth unemployment (13%) 11 and youth underemployment
(skilled workers filling lower-skill and likely lower-wage jobs).
In addition to the gap, Ontario also faces a skills mismatch of talent unavailable to fill vacancies
due to various factors. Examples of mismatches include:
•
•
•
•
•

11

students with in-demand skills who elect to change their work to a different field,
students who do not participate in co-op programs during school years,
a geographic mismatch where skills and employers are not co-located,
lack of experience or knowledge in specific industries, corporate cultures, and
levels of experience or particular technology or soft skills to meet employers’ demands.

Statistics Canada (June 2016), “Labour Force Survey, June 2016”
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External factors in the marketplace also impact the degree of “fit” for skills of the individual to the
demand of companies. ICTC has identified four factors that may increase the skills mismatch and
negatively impact employers, workers and our economy.12 These factors, relevant to the current
state of technology development, could grow exponentially as the use of advanced systems,
programming and computing increases and as emerging technologies enter and disrupt markets
and business practices.
The 4 levers that may further increase skills mismatches for employers are:
1. Rapid development of new technologies
The first factor, and the one most likely to have a long-term impact on how people obtain and
maintain work, is the rapid change in technologies. Dr. Klaus Schwab, CEO of the World
Economic Forum, noted the arrival of the Fourth Industrial Revolution that is by “scale, scope,
and complexity, [a] transformation… unlike anything humankind has experience before”. 13 The
Fourth Industrial Revolution is “characterized by a fusion of technologies that is blurring the lines
between the physical, digital, and biological spheres”. 14 With this rapid evolution and change has
come instability for workers in traditionally stable jobs that previously required no advanced
education, such as manufacturing. And recent reports suggest the mismatch is going to grow
significantly as new technologies increase in use. A recent report by the Brookfield Institute for
Innovation and Entrepreneurship, “The Talented Mr. Robot”, concluded that 42% of the Canadian
labour force is at high risk of being affected by automation in the next one to two decades since
technologies exist today to automate those roles. The top roles that were identified in the study
are retail sales, administration, food counters, cashiers and truck driver making up nearly 1.9
million jobs in Canada at high risk for automation by 2024. Many of the workers in these areas
have fewer transferable skills to a high-technology workplace.
Recent Ontario labour market information confirms that this trend is at least partially underway. 15
Between September 2015 and 2016, Ontarians with a university degree increased employment
by 158,100 while employment decreased for 69,500 Ontarians with lower or little education levels.

12

ICTC (2015), “Skills in the Digital Economy: Where Canada Stands and the Way Forward”
Schwab, Klaus “The Fourth Industrial Revolution”, Foreign Affairs Magazine (December 2015)
14
ibid
15
Ontario Ministry for Advanced Education and Skills Development, Ontario Labour Market Statistics for
September 2016 webpage:www.tcu.gov.on.ca/eng/labourmarket/currenttrends/docs/monthly/201609.html
13
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While jobs in the public sector and higher education areas like law increased, roles in sales,
transportation and trades all declined in employment.
Changing technologies are expected to have long-term impacts on the types of jobs available in
the future. Whereas many middle-income earners in the past could spend a career at a single
company, tomorrow’s workers expect to have at multiple career transitions. With the advent of
the Sharing Economy and its potential to move from sharing of cars and apartments, into the role
of sharing workforce and skills, some are predicting a significant increase in contract, freelance
and “gig” workers in the next decade. Work will be more closely associated with particular skills
than a physical location or company. 16 Under this scenario workers’ income would be directly
related back to their skills and ability to obtain contract work, in contrast to the majority of full-time
workers today being dedicated employees.
2. Education – Industry Gaps
The degree of connectivity between university and college programs to the demands of the job
market is an ongoing discussion topic amongst education leaders, government officials and
businesses. Major national organizations have engaged on this topic including partnerships
between Canadian post-secondary institutions and major business associations and businesses
themselves.
However, evidence suggests the issue begins earlier than post-secondary school, where
curriculum has fallen out of step with societal demand, in particular when considering the rapid
advancement of technology. In Ontario, reports estimate only half of students are taking math and
science through to the end of high school, eliminating up to 70% of future careers that will require
these disciplines. 17 Despite the significant demand for numeracy and technology literacy, the
requirements have not translated into any effective action by schools or parents. Only 28% of
parents engage their children on the importance of science and math, with one-third of parents
unaware that advanced science and math are not mandatory for high school graduation anywhere
in Canada. 18 High school students applying to university will not be eligible for technology or

16

Ontario Chamber of Commerce (2015), “Harnessing the Power of the Sharing Economy”
Lets’ Talk Science and Amgen Canada (2013), “Spotlight on Learning: The High Cost of Dropping
Science and Math”
18
Lets’ Talk Science and Amgen Canada (2015), “Spotlight on Learning: Exploring Parental Influences:
Shaping tends decisions regarding science education”.
17
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science studies without the background studies, reducing the potential to link enrollment of
programs with high employer demands and salaries.
This reduced awareness at the high school level appears to also have a disproportionate impact
on the number of women in technology. While Canada’s science, technology, engineer and math
(STEM) disciplines have increased participation of women to 39% in recent years, women make
up only 21% of graduates in technology fields. 19 For governments and business leaders seeking
strong labour pools, a lower rate of enrollment is significant as women now making up the majority
of graduates from post-secondary institutions in Canada (58%). 20 A significant number of women
with STEM backgrounds choose to enter health care and life sciences instead. This labour supply
challenge reduces the diversity and strength of the ultimate talent pool for employers.
At the post-secondary institutions, the alignment of education to in-demand jobs varies based on
the curriculum, work experience opportunities, and job market possibilities. Broadly speaking,
enrollment at Canada’s post-secondary system appears to be inverted to the market realities with
twice as many humanities graduates as technology graduates while the market is growing jobs at
a four-to-one rate in technology 21 , 22 . ICTC’s research into the post-secondary supply for
technology workers forecasts a growing mismatch where demand for workers is estimated to be
182,000 by 2019, or approximately 36,000 open ICT jobs per year (assuming relatively continuous
slow growth of the recent global economy). These forecasted roles are across Canada’s
technology sector as well as across all other sectors needing ICT workers, at all levels of
experience and ability, and across many platforms and specializations. In 2015, 29,145 students
graduated in ICT-related fields from universities and colleges who could potentially take on entrylevel positions in technology. 23 However, as international markets are equally challenged by
technology labour shortages, there is anecdotal evidence that many top graduates may be taking
high-paying jobs outside Canada such as in Silicon Valley in California. Estimates have suggested
up to 350,000 Canadians are living and working in Silicon Valley, a significant talent loss for
Canada. 24

19

ICTC (2016), “Digital Economy Supply: Canada’s Post-Secondary Education Stream”
Statistics Canada, “Gender difference in science, technology, engineering, mathematics an computer
science (STEM) programs at university”, Based on 2011 National Household Survey
21
Miner, Rick (2014), “The Great Canadian Skills Mismatch: People without jobs and jobs without people”
22
ICTC (2016), “National Digital Talent Strategy: Road to 2020 and Beyond” page 27
23
ICTC (2015), “Digital Economy Supply – Canada’s post-Secondary Education Stream”, Executive
Summary
24
Technvibes.com (2012), “There are 350,000 Canadians Living and Working in Silicon Valley Right now”
20
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These cumulative impacts of fewer high school students in technology education, lower
enrollment versus labour market demands, and brain drain suggest that Canada’s shortage of
ICT workers will persist in the near term. This challenge to find technology workers will hinder
innovation. The top skills for hire identified in ICTC’s small survey of Ontario firms were
overwhelmingly technology skills in the next 12 months. An enlightening moment was that the top
skills sought by employers, after technology skills, were soft skills: interpersonal skills and
communications. This conclusion was further reinforced by interviews with academic
organizations who work with students in job training and career transitions. Soft skill demands
were increasing in demand by employers in addition to technical skills.
3. A Mix of Soft and Hard Skills: The search for Technical, Interpersonal and Business
Skills
A broad range of skills are required for anyone to be successful in today’s workplace, with job
postings frequently attempting to convey a need for a broad group of skills in innovation,
entrepreneurship, communications, teamwork, business savviness, client relations, technology,
as well as knowledge of corporate culture. ICTC’s recent survey found that it is becoming harder
for most employers (59%) to attract technical skills, and that it is taking longer to fill the positions. 25
Currently, 34% of Canadian firms report difficulty finding skilled workers with the right mix of
business skills and technology capabilities, consistent with international reports that calculated
38% of firms globally had challenge finding business and technology skills. 26,27 Employers are not
only challenged with finding workers in technical areas like social media, programming and emarketing, but in finding technical workers with business aptitude to apply technology.
Job seekers lack the right mix of technical and business skills that employers are seeking.
Employers surveyed by ICTC agree that having employees with the right mix of these types of
skills would boost their productivity and growth. 28 As a result, larger Canadian employers report
examining technology skills for entry-level workers, as well as an emphasis on relationship
building (48%), teamwork (67%), and communications (59%). Emerging areas and areas of
growth for Canada’s technology sector typically seek both skill sets to support new hirers. 29

25

ICTC National Survey (2016), Data unpublished
ICTC (2015), “Skills in the Digital Economy: Where Canada Stands and the Way Forward”
27
ManpowerGroup (2015), “2015 Talent Shortage Survey”
28
ICTC (2105), “Skills in the Digital Economy: Where Canada Stands and the Way Forward”, p. 40
29
Aon Canada and the Business Council of Canada (2015), “Developing Canada’s future Workforce”
26
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Post-secondary graduates will have developed many skills in their chosen field but may lack
interpersonal skills and common workplace practices that may need experience or on the job
training. Experiential work (such as internships, co-op placements, part-time work, and industryacademic partnerships) can be instrumental in the development of interpersonal and business
skills that are critical for all jobs. The need for the multi-skilled workers has driven partnerships
from Canada’s top universities and business leaders creating the Business-Higher Education
Roundtable seeking for all post-secondary students to have experiential learning built into their
education. Among their recommendations was an increase in data collection as no
comprehensive data set exists for students’ work experience in universities and colleges across
Canada. 30 ICTC’s has found five skill types are needed for technology workers:

30

Business-Higher Education Roundtable (2016), “Taking the Pulse of Work-Integrated Learning in
Canada”
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Some solutions or bridge programs exist to meet this the mixed skills challenge but more are
needed to provide short-duration bridge-to-work training and work integrated learning
opportunities.
4. Intergenerational Differences
Baby boomers, Gen Xers, and Millennials are currently all in the workforce together. However,
the differences among them are vast. Younger workers are typically digital natives or people who
have been connected to the internet, technology and information for their entire lives. Whereas
past generations have had to learn how to use technology effectively and build their digital
savviness over time. For certain businesses, where innovation and technology are at the heart of
their operations, older generations as a result may struggle with the fast pace of technological
change in the workplace while the younger generations could struggle with the lack of
soft/interpersonal and business skills needed to propel the organization, both prompting skills
mismatches.

Innovation Trends
With the increasing demand for technical skills mixed with soft and business skills proving a
challenge across sectors, examining how society is adapting or reacting is important to
understand where to go. Private sector adaptation to the growing demand of skills is important,
as is the government response to training and education, to realize Ontario’s full economic
potential. This entails looking into existing practices and/or actions in private and public sector to
boost training, education and skills.
Private Sector Actions
1) Training
Different private sector reports create conflicting metrics on the rate of training in the private sector
in response to the need for technology and innovation skills. The Conference Board of Canada
has reported that spending on employee training has dropped and is less than 60% of its peak in
1993, suggesting that companies in Canada will continue to have a low level of skills and
productivity and impact their long-term competitiveness. 31 Formalize training varies in use by
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Hall, Colin (2014), “Learning and Development outlook 2014: Strong Learning Organizations, Strong
Leadership” Conference Board of Canada.
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employers and can have a variety of impacts including innovation or technology, but also soft
skills, management and creativity. In contrast to the Conference Board of Canada, a survey
conducted by the Canadian Federation of Independent Business drawing from almost 7,000
respondents, suggested Canadian small businesses were planning nearly $14 billion in total costs
for training in one year, with a significant portion being informal training – training not provided
through accredited organizations. 32 Data pertaining to informal training is not recorded as
reportable data that the Conference Board could use to tabulate their information. A challenge
with informal training that likely encompasses everything from mentoring and employee-toemployee training, to on-boarding training of new employees and use of equipment. It is unclear
to what extent this might be related to or support innovation.
The Business-Higher Education Roundtable report “Developing Canada’s Future Workforce”
focused on larger companies. Based on its surveys, most large employers were spending more
than $1,000 per year per employee on training, learning, and development activities. Additionally,
86% reported that they would maintain or increase training spending over the next two years.
These higher figures for larger employers versus smaller is not surprising. Where smaller
employers likely do not necessarily have dedicated human resources and training programs and
standards, larger employers are most likely to have capacity and metrics to evaluate and address
these issues as they arise.
From these studies, the investment level of

Indicators for employers that value innovation:
• Values a diversified workforce
• Invests to retain key skills
• Invests in youth renewal through work
integrated learning program to find
potential employees

employers varies in part due to the size of the
organization. Larger companies have the
advantage of capacities of scale, and are
most likely to engage in partnerships with
universities and colleges, and have the
capacity to manage added administration of
government programs that small businesses

may deem too onerous. Small businesses are favouring in-house training most likely related to
existing technologies, rather than training on newer technologies that can realize benefits like a
more productive workforce, lower costs or better products for growth.
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Private Sector Trainers
ICTC’s engagement with select, private training organizations indicated that an industry-focused
approach to training that provided short term training towards immediate job needs and tackled
actual industry challenges in the classroom was the most promising practice. Organizations that
provided specific training over a short period, such as coding camps, could provide skills that are
in-demand by employers. These organizations tend to be smaller, with higher tuition costs and
are selective about the students that enter the programs. These organizations deliver success
rates with 80-90% of students gaining employment, and deliver high rates of entrepreneurship.
This is partially attributed to the types of people entering the program – more motivated individuals
typically with some work experience and formal education. Employers were eager to hire these
students because of the proven skills of graduates and the ability for graduates to continue
learning in the workplace.
2) Public Sector Actions
Post-Secondary Educators
With Ontario enjoying high levels of education and strong education facilities that are ranked at
times some of the top in the world, businesses seeking new, skilled workers would look at
graduates from universities and colleges for innovation and technology skills. Recent declarations
by business groups have suggested more industry-focused education is needed, and skills need
to be more relevant to the workplace.
The Government of Canada seems to agree with these positions, announcing a $73 million
program for Work Integrated Learning program through industry-education partnerships, part of
the Innovation Agenda. 33 The Post-Secondary Industry Partnership and Co-Operative Placement
Initiative is intended to focus on high-demand fields like technology by building stronger
partnerships between employers and academia to align education and provide real-world
experience to students.
Interviews with academic organizations on skills development and career transitions identified two
categories of students – those working to advance in their current career and those seeking a
new career. They noted the latter typically needed more technical skills in order to gain
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employment, building on a previous foundation of work experience and soft skills. Those students
focused on advancing in the same career generally needed increased emphasis placed on soft
skills learning. Employers working with educators noted similar challenges, specifically that many
employers could find the technical skills they needed but the new employees lacked the soft skills
to operate effectively in the team and with clients. A noted challenge for these institutions was a
lack of funding for training of soft skills. With employers seeking both skill sets for new employees,
institutions were frequently seeking ways to supplement technical training to ensure graduates
were job-ready.
Public Program Funding
Numerous programs are delivered by the Province of Ontario and the Government of Canada for
companies based in Ontario or with operations and employees in the province. In fact, so many
innovation-related programs exist that private sector organizations like the Funders Portal are
able to operate a consultancy for private sector employers seeking to navigate funding options.
The National Research Council, a federal industrial research support agency, operates a free
database and referral system to match employers with federal and provincial programs.
Programs for innovation can generalize into the following categories based on the intended
outcomes:
•

Cost mitigation: Reduce the cost of innovation or technology adoption;

•

Development Support: Reduce costs or risks of development of Canadian technologies or
attract global investment to conduct research in Ontario; and

•

Start-up/Growth: Help entrepreneurs and new technology firms get off the ground with
ideas and prototypes prior to achieving investors.

The objectives of these programs and the metrics used to determine investment are primarily
oriented around these positive outcomes. 34 Each of these economic outcomes has a positive
social impact as workers are more productive and creative, and employers are more stable and
competitive. The review of programming identified specific examples that align to the objective of
boosting competitiveness and growth through the understanding of innovation. However, no

These categories were constructed by the researcher to define the available funding and activities that they
support. The nature of the program intent is provided publicly by governments and the authors assumed there are
no undisclosed intents or purposes of the programs. These generalized categories are not necessarily the views of
the governments, users or institutions that provide or use the programs.

34
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programs were identified to provide “innovation skills” to link unemployed or underemployed youth
or persons through training and work experience to jobs that can grow companies.
Provincial Programs
ICTC investigated provincial programs that could be linked to skills development, technology
adoption or development, innovation or training. Programs were evaluated on assistance to
under/unemployed youth, support companies developing innovation skills, and growing employer
innovation capacity. We identified numerous youth-oriented programs targeted to specific
audiences (such as defined age groups, facing a barrier to success), as well as programs for
specific industries, and those support specific outcomes. For example, the Strategic Community
Entrepreneurship Projects targets development and support for young entrepreneurs (specific
skills and industry); the Focus on Youth targets high school students (specific demographic); and
the Ontario Internship Program is a recruitment and development tool for the provincial public
service (specific sector).
The program closest to delivering youth training and work experience in innovation, while boosting
small business competitiveness, is the TalentEdge Internship Program. It provides wage
subsidies and support for either students in their final year or recent graduates to work on
industrially-relevant projects for between four to twenty months. This program provides many of
the core attributes sought by companies including reducing costs of labour, a link for companies
to obtain specific trained skills sets like technology, and mentoring from professors. The program
is likely very advantageous for employers, however its targeted students are typically in areas of
high demand from industry already (technology and engineering, for example). The target
companies which have “an innovative product, program or service and/or have a revenuegenerating component in cases where the placement is in a non-STEM discipline” are already
heading towards that realization. 35 Companies with innovative products and solutions are more
likely to have dedicated technology officers or managers 36, and the ability to provide mentoring
and support to new graduates and senior students. While TalentEdge provides support to
innovative firms in Ontario, it is less likely to be a boon to those facing innovation barriers.
The Ontario Trillium Foundation provides support to third-parties to support youth opportunities
that can lead to long-term employment, such as the Youth Opportunities Fund – Strategic
http://www.oce-ontario.org/programs/industry-academic-collaboration/talentedge/talentedge-internshipprogram
36
See Research Results, OTF Feasibility Study.
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Collaborations Stream targeted to youth facing multiple barriers. 37 This program is specifically
targeted towards those youth with barriers, which may well make up a significant portion of the
underemployed or unemployed youth, but does not necessarily include youth with developed
skills that may lack in-demand training to make them more employable, and this proposed
initiative could be a step in the right direction.
Canada-Ontario Job Grant is a joint federal and provincial program administered by the Province
of Ontario to provide training for employees and is relatively unique in that it provides an
opportunity for companies to access customized training that will up-skill workers to new
challenges and technological changes. The program is not targeted towards youth nor does it
help employees move to new opportunities (and potential higher wages). The program is intended
to help workers retain current employment and deliver very specific, short-term training that is
aligned to their job – regardless of innovation.
The Second Career program is targeted to workers in transition from a previous job to in-demand
jobs. By providing displaced workers with added support, workers are able to gain education and
training in high-demand jobs and transition towards more stable employment. The program is able
to provide greater likelihood of employment since workers are being trained in areas with
significant demand and worker shortage, rather than developing skills where jobs may not be
readily available. However, as the program targets people who have been displaced (laid off), it
eliminates recent graduates and underemployed youth who are challenged in reaching that first
opportunity. Interviews also indicated that while the program is very helpful for those needing
extensive education in changing professions, it is not well suited to augmenting existing skills to
open up new opportunities. A motivated and educated recent graduate may be better suited to a
shorter training program that leverages their current skills with new training, instead of another
two years.
Federal Government
One of the more popular programs in Canada to support technology development and adoption
is the Industrial Research Assistance Program (IRAP), one of two programs identified in a national
review of federal innovation funding as well known by industry. 38 IRAP works directly with
companies on their technology or innovation challenge to develop and support a solution. The
http://www.otf.ca/what-we-fund/investment-streams/youth-opportunities-fund/strategic-collaborations
Jenkins et al (2012), “Innovation Canada: A Call to Action”, Review of Federal Support to Research and
Development, page E-8
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program is favoured by industry because it has a relatively-quick decision making system
(approximately 30 days) when compared to programs that provide funding quarterly, bi-annually
or annually. It provides grants for industry to develop, adopt, implement or change technologies
towards growing Canada’s level of research and development investment. In addition to
innovation and technology funding for companies, IRAP administers a significant portion of the
federal youth internship programs under the Youth Employment Strategy, providing STEM-related
placements for students and recent graduates in industry.
The IRAP Youth Employment Program provides an ideal length for internships according to
industry executives who recommend at least of 6 months for innovation-related projects as a
minimum. The program provides the opportunity for youth to work on innovative and technologyfocused projects and does not require a technology background. However, it leverages the
existing learning provided by academic institutions and relies on any additional training coming
from the grant recipient (but is not a condition of the program). This benefits student skills but may
leave the underemployed without opportunities to fill a skills gap.
The Youth Employment Strategy is a cross-department, federal program for students and young
graduates delivered by 11 departments with a variety of industrial focuses and experiences. The
Strategy has three categories of programs including the Canada Summer Jobs program (for
students), Career Focus to provide work experience in companies for youth, and Skills Link that
aims to help youth facing barriers to obtaining jobs to gain training and education to enter the
labour market. The Career Focus program provides many elements to help youth to bridge into
the workforce in innovative areas. The program provides companies with lower cost wages for
entry-level workers, and provides entry-level workers with experience. The program requires
mentoring and coaching capacity, within the company, meaning employers should already be
innovation or technology focused.
Third Party Training: The Mitacs Model
Mitacs, a national not-for-profit organization, was an example of a program aligned to meeting
three key objectives: boosting innovation, research and development within companies;
supporting the development of innovation skills of students; and bridging highly-skilled students
and graduates into the private sector. Mitacs mirrors the Industrial Research Assistance
Program’s model of engaging directly with companies on their challenges and helps identify their
needs. By working with the company to understand the nature of the challenge, they are in a
stronger position to find the right skills to address the issues and barriers that a new technology,
25
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development or innovation challenge presents. Mitacs then works with academic partners across
the country to identify graduate students who have the needed experience and understanding to
develop answers and solutions to the company’s challenges.
Mitacs has received significant investments from federal and provincial governments as a result
of its alignment to innovation public policy objectives. It focuses on graduate students at the
Masters, PhD and Post-Doctoral Fellowship levels, with very few undergraduate grants. While
this may offer little hope to many recent arts and humanities graduates seeking work, it presents
a strong model that identifies the challenges related to innovation, finds the individuals with the
requisite skills, and supports a mutually beneficial partnership. Companies gain new innovation
capacity from working with innovative researchers and students, helping to eliminate a major
challenge of understanding the importance of innovation.

Innovation Readiness
Students
To determine student perceptions of their job readiness, ICTC undertook a survey of Ontario
students and recent graduates to determine how ready they believe they are for the marketplace.
From previous labour market research, ICTC has shown that 6% of students in Canada are
enrolled in technology (ICT) disciplines, the majority of students enrolled in Ontario (52% of
students in 2015) 39. Overall, technology enrollment and graduation rates are growing, but not at
the rate of growth of the demand for technology and highly-skilled workforce are seeking. 40

39
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ICTC (2016), “Digital Economy Supply: Canada’s Post-Secondary Education Stream”
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ICTC’s student survey indicated that a large portion of students expect to readily find a job within
six months of graduation. The vast majority of students (90%) recognized that technology skills
are somewhat or very important, felt their education was well suited to getting a job (64%), and
most (78%) felt prepared for using technology in the workplace. Of those students who indicated
they had adequate technology skills, 45% said their readiness was based entirely or partially on
personal learning.
Overall, these results would seem to suggest that students understand they need technological
skills to be productive. However, when asked about their experience and technical skills, most
students did not align to what employers were seeking. Students said they were ready to use
office software (85%), social media (76%) and mobile devices (70%) in the workplace, however
far fewer were ready to work with website development, online marketing, or e-commerce.
Results of the student survey align with expected results of a higher youth under/unemployment:
Nearly half of students (49%) have no work experience in their field, half (51%) do not expect or
are unsure of finding work readily after graduation, and 48% would rather take a lower income job
than go back to school.
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Employers
In depth survey of companies in Ontario was conducted with some revealing trends. Employers
almost always regarded themselves as innovative (90%), with 87% planning some or significant
technology adoption in the next year. Most companies had taken technology-related training
(68%), had people dedicated to investigating new technologies, and saw technical skills as their
top recruitment area for the next year (85%). Of these companies, 91% said they always or
sometimes have challenges finding the right skills match for their job openings.
Employers saw students as advantageous new hires for their energy, fit with the organizations
and cost effectiveness. Employers said that potential for growth was the top consideration for
hiring, while current skills and work experience were also highly ranked. Employers tended to
prefer university graduates for new hires over the previous 12 months and in their forecasted
demands in the next 12. Students with degrees and “the right skills” were favoured slightly over
those with work experience.
Where student and employer contrasted significantly was technical readiness and expectations.
The top reported opportunity identified by employers surveyed was programming, with 78% of
companies saying they could benefit from these skills. However, only 19% of students reported
workplace readiness in this area. Social media, in contrast, was an identified opportunity with 50%
of employers identifying a need and 75% of students reporting a readiness to use these skills in
the workplace. After technical skills, the second and third most popular categories would be soft
skills – communications and interpersonal relationship management. Surprisingly, despite
significant media coverage and increased cyber security attacks across Canada against small
and medium businesses, very few employers reported a need to invest in new cyber defence.

Cybersecurity as a case study for innovation
ICTC’s research into cyber security revealed that 90% of firms were attacked in 2015,
however 48% were not tracking their cyber systems enough to know if they were under
attack more or less year-over-year. While nearly 60% indicated an intent to increase
spending in their security, only 31% had active planning in cyber security. Canada has
identified a significant gap in skills in cybersecurity where 1 in 4 ICT professionals need
cybersecurity training and skills. Canada is forecasted to need 20% more cybersecurity
experts in the next three years to meet demand. A global shortage of 1.5 million
cybersecurity experts is forecasted globally by 2020.
28
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ICTC’s national survey indicated that there is significant readiness for employers planning to hire
technology graduates in the next 12 months, with 56% of technology firms expecting to hire 1130 people each (a range of between 836 to 1340 new positions), and 32% non-technology firms
expecting to hire between 1 and 30 people (a range of 294 to 600 new positions). This number
tracks approximately the 36,000 or more new positions estimated annually by ICTC under current
market conditions. 41
Employers across Canada and in Ontario identified technology skills as a top hiring criteria.
However, they frequently noted as a close second interpersonal and communications skills. Our
survey seems to indicate that the more innovative a firm is, the more likely they are to value
communications and customer relations in order to attenuate their product to market.
Almost all the firms surveyed were supportive of wage subsidies, with 97% reporting support –
30% of which would hire more students with subsidies. In line with the challenge in finding the
right skills match, nearly all companies reported support for organizations that could match
employers with potential candidates, even though most firms were not willing to spend money on
external firms to find candidates.

Potential Economy Impact of Skills Matching
Overall, strong talent pools are beneficial to all parts of an economy. A strong pool of talent can
attract investment and new companies, such as the significant investments made by Google in
Waterloo that have made it one of Google’s major global hubs. For workers with in-demand skills
it means more opportunities and higher wages. For employers, strong labour pools provide a
more productive company that can grow and bring new products to market. All these benefits add
revenues to governments who are able to provide better social programs and provide stronger
education and training support.
In Canada, ICTC has calculated that filling all of the open technology jobs in Canada would boost
the national GDP by an estimated $27.3 billion per year in the form of higher productivity. 42 This
calculation is theoretical to achieve perfect employment (improbable in large economy where
workers are free to choose their careers, companies, locations and fields of work), it demonstrates
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that Canada could grow significantly by realizing the untapped potential of technology and its
implementation by skilled talent through innovation.
The economic benefits to Ontario in realizing productivity enhancements and skills matching is
significant. The Conference Board of Canada reported that all skill shortages across Ontario
amounted to a $24.3 billion in foregone GDP. The Conference Board attributes this in part to an
increase in the skill needs of workers, with 73% of companies reporting an increase in skill
requirements over the last 10 years and 76% of companies expecting skill requirements to
increase more over the next 10 years. In short, as the demand for digital skills increases, the
quality of workers and their needed skills continue to change rapidly. Economies that lack the
skills to meet these demands lag behind competitors as well as lag in realizing the economic
benefits and growth.
For workers who are able to realize training or skills development for today’s and tomorrow’s
workforce, skill is directly related to their economic potential and stability. Educated workers
(university and college graduates) have significantly higher employment rates, with the
Organization for Economic Cooperation and Development (OECD) calculating that postsecondary graduates in Canada have a 25-30% higher employment level than those with high
school education or less. Educated and trained workers are less likely to leave the workforce at
just 11%. Workers with vocational training, such as trades are twice as likely to leave the labour
force (22%) as educated workers, and those with no formal training (high school graduates) are
three times as likely to be resigned to social assistance. The same review by the OCED showed
that workers directly employed in STEM and related fields achieve an above average wage while
those without technology backgrounds (arts and humanities graduates for instance) earn 15%
below the average wage, despite being highly educated and capable.
Canadian research has also proven this point. Research by Ross Finnie at the Education Policy
Research Initiative linked student degrees with tax earnings held by Statistics Canada to
demonstrate that there is a substantive difference in earnings by degree and long-term earning
potentials. Fine Arts and Humanities students earned close to half that of engineers, math and
computer science graduates over the eight years, despite having in-demand skills directly related
to innovation like creativity. 43

http://static1.squarespace.com/static/5557eaf0e4b0384b6c9b0172/t/57917fa6be65948c9a6bbcab/1469153191
606/Bachelor_Infograph_Final_2016_07_21_DIGITAL.pdf
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In 2014, Ontario’s Budget highlighted the close ties of productivity of employees and employers
to overall growth and wealth of a society and individual citizens. 44 Ontario’s labour productivity
has plateaued according to the Department of Finance, lagging behind growth of major
competitors in jurisdictions like the United States, Germany, and Japan in output per worker.
Growth in the productivity per worker would provide economic growth, realize wage growth, and
enhance worker opportunity. While the lack of growth in productivity per worker is attributed to a
number of factors including shifting workforce into lower-productivity jobs (such as mining), and
out of higher-productivity jobs (such as manufacturing), a lower investment rate by Canadian and
Ontario companies into technology (ICT) is also identified as a critical issue.

Why Aren’t Companies Investing to Grow?
Generally, ICTC’s research over the last decade has noted numerous issues related to innovation
capacity ranging from very technology-specific issues to corporate culture to competitive
pressures. Issues can be broken into several broad categories: lack of knowledge and
understanding of innovation; lack of available resources and capital; and weaker competitive
pressures and culture. Generally speaking, companies that are in competitive markets (in
particular, global markets) are more likely to value and invest in skills and innovation. As well,
companies that are knowledge-based are more likely to invest in technology and innovation.
Lack of Knowledge
Beyond external pressures like the loss of market to competitors, an issue for many business
owners is a lack of knowledge and skills in innovation. Business managers who lack
understanding of technology, systems or processes are more apprehensive to implement change
because they cannot see the monetary and business benefits or forecast the challenges. Most
small businesses are continually balancing various cost pressures to make a profit while
managing the expectations of customers (for better services or lower prices) and those of longterm employees (who may want increased salary or benefits). ICTC’s surveyed corporate leaders
on their company’s innovation, finding that while 90% of companies describe themselves as
innovative. When asked to assume they had the necessary people and skills, the majority
identified their next barrier as project costs to implement a new technology or innovation. Cost
was a higher priority than realizing benefits, training or product quality, which our researchers
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expected to be more important for leaders that view innovation as an investment rather than a
cost. Of the factors asked, 63% said the quality of the product was important, 55% employee
qualification and 52% realizing the full benefits of the technology.
Lack of Capital and Resources
Many executives have described the challenge of obtaining capital or borrowing funds from their
bank in order to implement a new innovative process, project or product. 45 They note a lack of
risk capital being available, in particular if there are not significant assets to back the loan such
as personal assets. An ongoing debate continues on this issue over the causality: innovators and
entrepreneurs note a lack of understanding of innovation and opportunities, risk aversion by
investors and credit organizations. Investors cite a lack of business skills or planning by
entrepreneurs. However, a clear trend noted by federal and provincial governments is the
continuous stream of innovative, highly-productive firms leaving Canada for the US and other
areas due to an inability to obtain risk capital to move forward or they are being acquired by foreign
owners for significant amounts. The departure of such innovative firms (and their related jobs)
has likely had an impact on the productivity metrics as well as the culture.
Lack of Culture and Competition
Canada’s corporate culture has been attacked by leaders of the community, government heads,
commentators from academia, and journalists. Canada, as a smaller market relative to the US
and the EU, faces less competitive pressures in local markets that can lead to lower overall
demand for change. A clear example that was examined deeply in Canada was the presence of
a small number of mobile telecommunications providers, only 2-3 providers in each part of
Canada, and often offering very similar pricing. Numerous reports into the telecommunications
sector have called for reduced regulatory interference into foreign ownership, increasing the
available infrastructure for new companies and forcing existing companies to allow competition
where their market share is significant enough to hamper competition.
We would expect corporate leaders that see the value in technology and innovation, seek to
develop a strong innovation culture. To compete and remain a top competitor, we would anticipate
a strong emphasis on having the right skills and capacity within the organization to deliver on
these challenges. However, a national survey with over 300 response from Ontario’s corporate
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sector noted that while most employers report greater challenge hiring technology and innovation
position (55%) and employers believe their productivity would increase with hiring the right people
(84%), only 20% are willing to offer incentives to retain employees who receive increases from
other companies. Even with a significant demand for technology talent, most firms do not have
any policy or strategy to attract or train workers to meet their needs.
As noted earlier, the level of commitment to aspects of a company like training initiatives are
varied with larger firms tending to invest more than small firms with lower capacity to manage
more work or internal processes.

Proposed Framework
With all the above noted challenges and opportunities, Ontario is well-positioned to build a new
chapter for unemployed and underemployed youth - to build innovation-ready youth and SMEs
and an innovation-ready province.
Why? Ontario’s Innovation Talent!
•

Technical skills are the top demand reported and forecasted, with 182,000 positions for
technology workers by 2019.

•

The number of technology graduates is increasing and Ontario is training half (52%)
through universities and colleges each year. However, the number produced is still below
the demand from industry.

•

Based on the survey responses of corporate leaders, small and innovation-challenged
companies lack in-depth awareness of their innovation deficit, exemplified by their
diametric answers of valuation of innovation versus actions and investments in adopting
and implementing it.

•

Addressing the skills gap in Ontario would result in billions of dollars in gross domestic
product growth through higher productivity.

•

The challenge of greater demand for innovation and technology literacy is likely to be
accelerated by the Fourth Industrial Revolution, which is “unlike anything humankind has
experienced before”.

•

42% of jobs are at risk for automation in Canada in the next 10 years, with most workers
at risk holding lower wage, lower skilled jobs. Employment is decreasing for low skilled
workers while high skills jobs are increasing.
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•

Employers, educators and governments have all called for more experiential learning for
students, even while employers are decreasing investments in skills.

•

Governments have created numerous innovation and skills development programs;
however, no program was specifically identified for under/unemployed recent graduates
to gain innovation and technology training to support growth in small-to-medium
employers.

Employers
•

Less than 20% of employers will increase salary to retain technology skills, even though
there is a significant challenge in finding the right skills in the market and a deficit of
technology workers.

•

Although 60% of companies report that it is harder to find the skills they need, and 57% of
companies indicate that new technologies have impacted their skill requirements,
investments in training have not substantively increased (down to 60% of peak levels in
1993).

•

Employers say they are innovative, but view innovation and technology as a cost more
than an investment in growth. In areas of well-documented need and importance, such as
cyber security, we saw a relatively underwhelming interest in innovation.

•

While almost all employers said they would use government wage subsidies and valued
job-to-candidate matching services, 67% would not hire more with wage subsidies and
few (18%) would pay for private sector recruitment.

•

Employers report that they would see a 5-20% boost in growth by filling all their vacancies
with highly skilled employees.

•

Employers reported the need for technical skills as their top demand now and in the future,
with most planning some innovation and technology investment and hiring in the next 12
months. Employers placed soft skills as the next top priority.

Students and Employees
•

Survey of students found that many students felt prepared for the workplace but lacked
in-demand skills employers were seeking. More than half of those who reported skills
related to technology said they were entirely or partially developed outside their education.

34

INNOVATION AGENT PROJECT (SEED)

•

Half of students reported that they felt unprepared for the marketplace: 51% were
uncertain of finding work, 49% had no relevant experience and 48% reported they would
take a lower paying job over returning for more education (where cost potentially involved).

•

Higher youth under/unemployment is likely correlated to high number of arts and
humanities graduates without technology skills. This pool of highly skilled, educated
people are likely under-utilized.

•

To enable innovation, employees need four foundational skills: Technology skills,
Management skills, Creativity and Soft skills.

•

Some students seeking long-term employment turn to private training facilities that provide
short-term, intensive technology training. These programs have strong outcomes due to
close linkages to in-demand skills and industry-specific challenges as part of the
curriculum.

The evidence indicates that Ontario and Canada have a talent gap that slows down new
innovations, most prominent of which is a gap in the supply of highly-skilled technology workers.
This gap is compounded by inaction of some employers to tackle innovation and technology
needs to deliver greater productivity and prosperity. A comprehensive action plan that includes
tackling more technology and innovation training in grade and high schools, boosting enrollment
and women graduates in technology-related degrees, and providing more post-secondary
technology training as part of non-technology degrees would boost our economy and help
employers meet skill demands.
Youth with arts and humanities degrees appear more likely to be under-utilized in our economy
even though they likely have skills that are valued by employers. Due to a lack of technical and
innovation skills, they could face lower overall incomes and high job uncertainty.
Employers report a desire to “raise the bar” on innovation, but do not appear to be taking the
necessary steps to mobilize technologies and implement innovations to grow their companies.
This is apparent in smaller firms and less likely in innovation and technology-based companies
that have an inherent pressure to be innovative with internal capacity and knowledge to manage
these activities.
Heralding Change: Innovation Agents
Based on our research, ICTC believes that a comprehensive action is needed to address
Ontario’s skills shortages in technology and innovation overall. While many of these activities fall
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outside the scope of this survey, ICTC continues to examine how we can shine a light on
improving the overall innovation performance across Canada.
Innovation Agents as outlined below could meet two specific challenges. First, it could help recent
graduates that lack technology and innovation skills develop an understanding of what companies
need to do to be successful in implementing and developing new innovations. This program could
leverage their already proven skills that are sought by the marketplace in communications and
interpersonal skills.
Second, the program could help a specific target of Ontario-based employers that see a value
and growth potential in technology and innovation, but lack the internal knowledge to implement
it. These employers are identifiable by their opposed opinions of valuing innovation and inaction
on implementing new technology, attracting and retaining talent, or implementing changes to
realize growth.
Innovation Agents would provide digital/innovation savvy students to businesses to train on
innovation basics and how to create an innovation culture that supports the digital economy. This
is the practical side of how businesses can foster a culture of innovation. We will identify a suite
a tools that can be introduced and taught – things like the Innovation Canvas from TrendWatchers,
and Innovation Days – the ‘’how to’s of running an innovation day in your company”.
Project scoping
Establish and initiate program plans (including communications, project plans, training,
recruitment, application process, tracking/monitoring, evaluation/feedback, sustainability).
Step 1: Students
ICTC would propose seeking out recent graduates (out of school less than 2 years) who are
seeking employment and currently unemployed or underemployed. Students would need to be
committed to training, work placements and learning.
Step 2: Companies
Small businesses, start-ups and mid-sized companies lacking innovation will be engaged to
participate and receive participating students to assess, support and enable innovation plans and
actions.
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Step 3: Training
Students would undergo various training sessions to develop understanding and knowledge of
business planning, business innovation-readiness and assessment, technology use and
development, training and change management (in addition to other skills identified as a
requirement). To ensure a successful training experience, ICTC recommends a minimum training
of 10-12 weeks integrated with at least 4 weeks on site at a participating company to support
innovation process/plan.
Step 4: Innovation Assessment & Documentation
Student would spend time in one or more innovation or technology-based firms to document and
support a successful innovation development or implementation, such as bringing a new
technology to market or adopting a new internal system or operations or a process improvement.
Step 5: Innovation Agents Implementation
Students would be sent in groups to investigate smaller companies identified by innovation
surveys as lacking in innovation support or systems. Student would bring their knowledge and
understanding of documented innovations to the new firm to demonstrate and build potential
innovation plans, for example: adopting new technologies, developing innovation processes,
establishing new markets.
These Innovation Agents are a guide to reducing the barriers to the questions “why is innovation
so important”. By providing the evidence of how innovation has boosted a company, innovation
agents can help foster change through knowledge sharing.
These Agents would be gaining valuable work experience, a better understanding of businesses,
and a detailed knowledge of how innovation works. Fostering the evaluation of innovation as a
tool for growth and development is ultimately a goal of the provincial government, the federal
government and of ICTC.
At the end of the day, governments and societies are the ultimate beneficiaries of innovation.
Through innovation, employers are able to create jobs and grow the economy. Employees are
able to increase salaries and hold more stable, secure employment. Government are able to
support strong social programs, education systems and training.
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Bridging the divide of underemployed youth with innovation skills that can provide valuable work
experience and training, which can be used to support employers to prepare for change through
innovation and grow our economy.
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