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Highlights
The National Outlook
• For many ICT employers, serious recruitment problems
are already a reality. Given the current supply side trends
summarized below, we conclude that these problems will
grow worse. A strategic shift in human resource planning
is needed to ensure a sufficient supply of ICT workers with
the skills required by employers.
• Notwithstanding a moderate slowdown in growth, this
2008 Outlook estimates that Canadian employers will
need to fill between 126,400 and 178,800 ICT jobs over
the period 2008–2015. On an annual basis, employers
will need between 15,795 and 22,345 ICT workers.1
Based on recent trends, roughly half of these workers
will require university training, while 30% or more will
require college training.
• Historically, three supply channels have met employers’
needs for ICT workers. These channels, and the important
trends affecting each of them, are as follows:

Supply Channel
1. G
 raduates from the
post-secondary system

2. Immigration

3. E
 xperience-only workers
(career transition), i.e.,
workers who do not
have post-secondary
qualifications.

1

• These trends set the stage for two major human
resource challenges:
1. There will be skills shortages in most ICT occupations, where applicants for jobs will have the required
educational qualifications but not the “package”
of specific technology skills, industry experience, and
satisfactory communications and other business skills
that employers need. In addition, we note that large
organizations will find it increasingly difficult to recruit
the skills needed to support their legacy applications.
2. In most regions, ICT does not face the prospect
of across-the-board labour shortages. However,
there will be labour shortages in three important
ICT occupations:
• computer and information systems managers;
• information systems analysts and consultants; and
• software engineers and designers.
These three occupations will account for 37% of projected
hiring requirements. We note, however, that for software
engineers, the labour shortage will be moderate, not acute.

Trends
Demographic factors will
make it challenging to increase
enrolments and graduations
in ICT fields. In 2009, the age
15-19 cohort will begin to
decline. In some regions, this
decline has already started.
Internationally educated professionals account for 14% of
ICT employment. In recent
years, the number of immigrant
professionals qualified for ICT
jobs has been declining. This
decline is expected to continue.
The scope for employing
workers with no post-secondary
qualifications is narrowing.

The Regional Outlooks
• At the regional level, there are important divergences from
the national story:
— In the Atlantic region, the main growth driver is service
operations that provide ICT support to customers and
clients in other regions of Canada or in the U.S.
— In Quebec, there are specific niche areas in which skills
shortages will be particularly challenging: electronic
gaming, animation, Web 2.0, and security applications.
— In Ontario, internationally educated professionals
account for around 19% of workers employed in ICT
occupations. Integration of these professionals is
therefore a key issue in the province.
— In Manitoba and Saskatchewan, the labour shortage
challenge will apply to all ICT occupations that require
university level training. Compared to other regions,
the challenge of supporting legacy applications will
emerge earlier and more acutely.

ICTC’s 2006 Outlook projected annual hiring needs of 22,250 persons between 2007 and 2010. The 2008 Outlook projects hiring requirements of 15,795 to
22,345 jobs per year. The differences between the high and low end of the revised estimates are based on different assumptions for economic growth, productivity,
and offshoring.
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— In Alberta, labour shortages are pervasive and affect
virtually all ICT occupations. These labour shortages
exacerbate skills shortages.
—	In British Columbia, ICT workers are strongly concentrated in the ICT sector, which accounts for 65% of
all ICT employment.2 Consequently the need for
advanced and specialized skills is even more
pronounced. As well, integration of internationally
educated professionals is a major challenge.

The Need for a Strategic Shift
• To address these challenges, human resource planning for
ICT occupations in Canada need to implement a strategic
shift. The elements of that shift should be:
1. Increased emphasis on integrating internationally
educated professionals (IEPs) who are already in
Canada, but who lack the package of skills needed
by employers.
2. A new focus on strengthening the skills profile of
ICT professionals whose skills no longer meet
employers’ needs.
3. Increased support for integrating recent graduates
into ICT employment.
4. Strengthening the practicum component of college
and especially undergraduate ICT programs, and
integrating these programs with other fields of study.
5. When these elements are in place, investments in
career promotion and targeted immigration.
• With respect to the fifth element of this strategy, we note
that adverse demographic trends will result in increased
competition for the career interest of young people.
Stakeholders may need to undertake a career awareness
campaign simply to maintain, let alone increase, the
number of students choosing ICT studies.
• ICT skills shortages are exacerbated by its highly skewed
gender profile: in 2006, fewer than one-quarter of workers
in ICT occupations were female. Strategies to address these
skills shortages will yield less than optimal results if they do
not seek to alter the gender profile.

2

2

See Section 14 below for the distinction between the ICT sector, which produces ICT goods and services, and ICT user industries, which use those goods and
services. When “ICT” is used alone in this report, it refers to both the ICT sector and ICT user industries.
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Readers’ Guide
Before perusing the 2008 Outlook, readers should consult
the Table of Contents. This is a road map through a lengthy
document. Some readers will not need to visit all the stops
along the way.

Sections 27 to 33 discuss the implications of the Outlook.
These sections will be of interest primarily to those concerned
about policy initiatives or other interventions to deal with the
adverse trends identified in the Outlook.

Readers who want to get the ‘bottom line’ of the 2008
Outlook, without working through all the economic and
demographic data, should read:

Readers who wish to inform themselves on the methodology
behind the 2008 Outlook should consult Appendix C.

Section 1: The Outlook in Brief
Section 3: The Need for a Strategic Shift
Section 4: Skill Shortages and Labour Shortages
Section 2 compares the 2008 Outlook to the 2006 Outlook.
Sections 22 to 26 discuss the 2008 Outlook in more detail.
Detailed discussions are found in the Appendices. Appendix A
discusses the outlook for each ICT Occupation. Appendix B
discusses the outlook for each region.

’Trends on the Supply Side’ consists of nine sections that set out
in detail what is happening in terms of demographic trends,
enrolments and graduations, and immigration. The discussion
in Section 5 on ’Demographic Realities and Post-Secondary
Enrolments’ should be read by anyone concerned with the
outlook for enrolments and graduations in ICT-related fields.
’Trends on the Demand Side’ consists of eight sections that
deal with factors that drive the demand for ICT workers.

Section 4 – Skill Shortages and Labour Shortages – sets out
the distinction between a labour shortage and a skills shortage. Recognizing this distinction is important to understanding
the real challenges faced in ICT and the types of strategies
that will address those challenges.

*Note: Some columns do not sum to the total due to rounding
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1. The Outlook in Brief
The National Outlook:
• Over the period 2008–2015, Canadian employers will
need to fill between 126,400 and 178,800 ICT jobs. On
an annual basis, employers will need between 15,800
and 22,350 workers, as detailed in the table below.

— computer and information systems managers;

Annual Average
Job Growth

• In three ICT occupations, labour shortages will compound
and exacerbate the skills shortage. That is to say, in these
occupations, increments to supply from the post-secondary
system and from immigration are likely to fall short of net
hiring requirements. The three labour-shortage occupations
are:
— information systems analysts and consultants; and

Retirements

Total

Low

5,735

10,060

15,795

High

12,285

10,060

22,345

To put these figures in perspective, in 2007 there were
597,600 persons employed in ICT occupations.
• In percentage terms, this forecast implies annual job
growth between 1% and 2%. The need to replace workers
who leave for reasons of health or retirement will add a
further 1.3% to hiring requirements. Total hiring requirements, therefore, will range between 2.3% and 3.3% of
the ICT workforce.
• Based on the 2006 Census, roughly half of these workers
will require university training and 30% or more will require
college training.
• Skills shortages will continue to hamper recruiting in most
occupations. By a skills shortage, we mean widespread
employer difficulty in recruiting individuals with the right
mix of:
— core technical skills;
— specific technology and industry experience; and
— satisfactory communications and other business skills.
• These skills shortages will be widespread notwithstanding
that, for many occupations, increments to supply from
post-secondary graduations and from immigration will
equal or exceed projected hiring requirements. In other
words, there will continue to be a significant gap between
the skills that employers need and the skills profile of
many recent graduates and recent immigrant professionals. In the absence of measures to address this skills gap,
in many occupations a skills shortage will co-exist with
an apparently sufficient supply from the post-secondary
system and immigration.

— software engineers and designers.
• The labour-shortage occupations will account for approximately 37% of hiring requirements. The fact that both a
labour shortage and a skills shortage will affect 37% of
the ICT labour force will colour general perceptions of
labour market conditions. It is important to bear in mind,
therefore, that the labour-shortage challenge is a focused
challenge, not an across-the-board challenge. As well,
our estimates suggest that for software engineers, the
labour shortage will be moderate, not acute.
• Increments to supply from the post-secondary system are
projected to be stable. Evidence from consultations across
Canada suggests that in most regions the decline in enrolments has levelled off. There has been some growth in
enrolments, notably in new programs that combine ICT
studies with other fields. However, demographic factors
and other barriers will make it challenging to significantly
increase enrolments and graduations in ICT fields. After
2009, the age 15–19 cohort will begin to decline. In
some regions, this decline has already started.
• Increments to supply from immigration will continue to
be important. In recent years, a large number of immigrant professionals have had significant difficulty in
securing employment commensurate with their educational qualifications. (In 2006, 27% of internationally
educated professionals doing help-desk work had
graduate degrees in an ICT field.) The result has been
a decline in the number of immigrant professionals with
ICT qualifications. This decline is expected to continue.

The Regional Outlooks:
• At the regional level, some features of the national
outlook will carry over, while others will be modified:
— In all regions, there will be an insufficient supply of
the three labour-shortage occupations.
— In all regions, skills shortages, as defined above,
will hamper recruiting by employers and job search
efforts by recent graduates and recent immigrant
professionals.

4
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— In all regions, it will be increasingly difficult for large
organizations to recruit workers with the skills needed
to support legacy applications. Although some legacy
applications are being replaced, in general, the supply
of workers with these skills is declining more rapidly
than the demand for them.
— In the Atlantic region, demographic pressures are
already evident. The Atlantic region also attracts only a
small share of internationally educated ICT professionals. The occupations that will experience the greatest
growth are those occupations that are tied to service
operations that provide ICT support to customers and
clients in other regions or in the U.S. Skill requirements
will reflect this distinctive pattern to the structure of ICT
employment in the Atlantic region.
— In Quebec, the national story is the regional story.
However, there are also specific niche areas in which
skills shortages will be particularly challenging: electronic gaming, animation, Web 2.0, and security
applications.

— In Alberta, there will be labour shortages in all, or
virtually all ICT occupations. These labour shortages
exacerbate skills shortages. Alberta’s intake of internationally educated professionals has increased, but still
falls significantly below its requirements. While enrolments in ICT fields have declined in Alberta, the decline
has not been as severe as in other regions.
— In British Columbia, ICT workers are strongly concentrated in the ICT sector, which accounts for 65% of
all ICT employment, compared to 59% on a national
basis. The need for advanced and specialized skills is
more evident in B.C.’s ICT sector than on a national
basis because of its focus on R&D and on proprietary
technologies. The skills shortage (as distinct from labour
shortages) will be pervasive in B.C., and may be more
challenging in this region than elsewhere. B.C. is second
only to Ontario in its intake of immigrant professionals,
and integration of these professionals will continue to
be a major challenge.

— In Ontario, as in Quebec, the national picture largely
describes the regional outlook. Ontario accounts for
almost half (47%) of all ICT employment. The distinctive
feature of the ICT labour market in Ontario is the significantly greater role played by immigration. In 2006,
internationally educated professionals accounted for
around 20% of Ontario workers employed in ICT
occupations, compared to 10% in the rest of Canada.
— In Manitoba and Saskatchewan, the labour shortage
challenge will include electronics engineers and computer engineers. Labour supply in all ICT occupations
requiring university training is constrained by both low
enrolment and graduation rates and an exceptionally
low intake of IEPs. Compared to other regions, the
challenge of supporting legacy applications will
emerge earlier and more acutely in Manitoba and
Saskatchewan.
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2. C omparing the 2008 Outlook
to the 2006 Outlook
ICTC’s last forecast was released in the fall of 2006. The 2006
Outlook projected that, between 2007 and 2010, job growth
would generate approximately 58,000 hiring requirements,
and that replacement demand, arising from retirements,
would generate a further 31,000 job openings, for a total of
89,000 jobs. On an annual basis, this was 14,500 new jobs
arising from growth and 7,750 jobs arising from retirements.

3. To improve estimation accuracy, a detailed age-specific
demographics model was constructed. This replaces the
earlier model and yields higher replacement requirements
than were previously anticipated.

At the present time, we do not have the data to accurately
measure actual retirement demand. However, we can track
employment growth. In 2007, the economy added approximately 16,800 ICT jobs, which was moderately ahead of the
forecast of 14,500. In the first half of 2008, the economy
added a further 4,200 ICT jobs. Clearly, employment growth
in ICT has been slowing down, along with overall employment
growth. Recent layoffs in the high-tech sector are consistent
with this more conservative view.

5. The 2008 Outlook drills down to consider the different
demand trends across ICT occupations. These occupational
differences are sometimes quite striking.

The 2008 Outlook projects net hiring requirements (net job
growth plus demographic replacements) of 15,795 to 22,345
jobs per year. This compares with the earlier forecast of 22,250
jobs per year. The lower estimate in the forecast range is attributable chiefly to scaling down the overall economic growth
assumptions and increasing the offshoring assumption. The
higher estimate in the forecast range is predicated on Canada
experiencing, at worst, a short and mild recession, together
with an increase in ICT investment to deal with the competitive
pressures of a high dollar. The underlying scenarios are
described in more detail in Appendix C. Figure No. 1 compares the 2006 Outlook and the 2008 Outlook.
The current forecast re-calibrates the earlier forecast in a
number of ways:
1. The forecast takes account of changes in the economic
environment. Overall growth in 2008 Outlook is slower
than in the previous forecast.
2. The 2008 Outlook uses a tighter definition of ICT
employment. This is based on the 2006 Census, for
which occupational data only became available earlier
this year. The employment base on which the new
forecast rests is about 3–5% smaller than the base
used in the previous forecast.

4. The 2008 Outlook provides regional forecasts and industrylevel forecasts in tandem with the national forecast.
The 2006 Outlook offered only a national perspective.

6. The 2008 Outlook uses three scenarios. This provides a
projection range based on different assumptions about
how the economy, and ICT employment in particular, will
adjust to changes in the economic environment.
7. The technology assumptions in the 2008 Outlook are
more rigorously focused on the labour market implications
of technology trends. In particular, this has highlighted
the challenges of providing continuing human resources
support for legacy applications. This challenge was not
addressed in the 2006 Outlook.
8. The 2008 Outlook sets out a detailed discussion of trends
in demographics, immigration, and graduation trends
and their implications for ICT.
9. The 2008 Outlook develops projections for seven years
(compared to four years in the 2006 Outlook), although
ICTC will revisit these projections every two years.
In the 2006 Outlook, ICTC concluded that “initial entry
into the IT labour market, therefore, will continue to be a
significant challenge for many new graduates and recent
immigrants. Addressing these issues will be an important
challenge for the sector.” Nothing in the 2008 Outlook
detracts from that conclusion. Indeed, a key conclusion
of the 2008 Outlook is that dealing with these challenges
continues to be central to any strategy for tackling the
skills shortages.

Figure No. 1: Comparison of 2006 Outlook and 2008 Outlook
Annual Average

6

Timeframe

Job Growth

Retirements

Total

2006 Outlook

2007-2010 (4 years)

14,500

7,750

22,250

2008 Outlook

2008–2015 (8 years)
Low

5,735

10,060

15,795

High

12,285

10,060

22,345

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

Prism Economics and Analysis
Centre for Spatial Economics

3. The Need for a Strategic Shift
Historically, three channels have met employers’ needs for
ICT workers:
1. graduates from the post-secondary system;
2. immigration; and
3. experience-only workers, i.e., workers who do not have
post-secondary qualifications.3
The 2006 Census tells us that the post-secondary channel
supplied 65% of employers’ needs, that immigration’s
contribution was 14%, and that 21% of ICT workers had
no formal post-secondary qualifications.
Where are we headed?
• Long-run demographic trends are problematic. Growth
in the age 15–19 population, from which most full-time
post-secondary enrolments are drawn, will reach its peak
in 2009. Thereafter, the number in this age group will
decline.4
• Post-secondary enrolments in ICT declined sharply after
2001. Using enrolment in mathematics and computer and
information sciences as an indicator, university enrolments
declined by at least 33% from their peak in 2001–2002.
In many programs, the declines were greater.
• The flow of internationally educated professionals (IEPs)
with ICT qualifications, though still significant, has
dropped off from 8,790 in 2005 to 6,693 in 2007,
and may continue to decline.
• The scope to fill ICT jobs with individuals who have no
formal post-secondary qualifications has narrowed and
will continue to narrow.
• Employers’ skill needs are increasing in complexity.

account the demographic realities and also fails to appreciate
how labour market conditions for recent graduates, as well
as more established ICT workers, shape future enrolment
patterns. The second strategy—“opening the immigration
tap”—disregards the mounting evidence that Canada lacks
effective strategies for integrating immigrants with ICT qualifications into the labour market. The “integration shortfall”
explains much of the decline in immigrants with ICT qualifications. Finally, both strategies fail to deal with a critical aspect
of the skills problem. The challenge facing most employers
is that they cannot find ICT employees who have the right
mix of skills and experience, along with essential business
and soft skills.
Consider the numbers from the period 2001 to 2007:
• Between 2001 and 2007, ICT hiring requirements were
around 19,000 persons annually. This combines both job
growth and estimated replacement of retiring ICT workers.
• Based on the 2006 Census, about half of these jobs
required a university degree. Requirements for university
graduates in ICT, therefore, were around 9,500 persons
annually.
• The average annual increments to supply were:
University graduates in mathematics,
computer and information science

7,700

University graduates in computer, software,
and electronics engineering

2,300

University-educated immigrants
seeking ICT jobs

6,500
16,500

For many employers, serious recruitment problems
are already a reality. Notwithstanding, a moderate
slowdown in growth, given current supply side trends,
recruitment problems will worsen.

• These estimates are conservative. They do not include
graduates from other programs that employers might
deem suitable, or persons with graduate degrees who
entered the labour market.

The two leading strategies to deal with shortages are “crank
up ICT enrolments” and “open the immigration tap.” Both
of these strategies have some merit. However, neither strategy,
on its own, will deliver the results that ICT needs. The first
strategy—“cranking up ICT enrolments”—fails to take into

• Each year there were at least 16,500, and probably
more, university-qualified job-seekers for the 9,500 ICT
jobs that required a university degree. Each year, therefore,
the pool of frustrated job-seekers, increased by at least
7,000 persons.

3

This group includes individuals who took jobs before completing their formal education, tradespersons who moved into ICT jobs, and individuals who are
self-taught. About 37% of those without post-secondary qualifications are in user support, network support, and Web design. The others bre spread across the
spectrum of ICT jobs.

4

Statistics Canada, CANIM, Table 052-0004, Medium Growth Scenario. Statistics Canada has developed three population growth scenarios, based on different
immigration assumptions. With respect to the Age 15–19 cohort, the timing of “the turn” is not affected by the scenario.
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• This imbalance was the direct cause of the downturn in
immigration and the downturn in enrolments that we are
now witnessing.
• The significant imbalance between hiring requirements,
on the one hand, and the supply of new graduates and
educationally qualified immigrants, on the other, occurred
at the same time that employers experienced increased
difficulty in meeting their skill requirements.
Based on this evidence, it is clear that simply “cranking
up ICT enrolments” or “opening the immigration tap” will
not solve the skills problem. To deal with the skills shortage,
industry needs strategies that will accelerate the transition of recent
graduates and those immigrant professionals who have the requisite education qualifications in ICT, but who lack the package of
skills and experience that employers need. Without such focused
strategies, supply-side measures will produce disappointing results,
as they did in the past. The skills shortage will continue and may
even worsen.
To address its skills challenges, ICT in Canada needs a
strategic shift in human resource planning. The elements
of that shift are:
1. Increased emphasis on integrating internationally educated
professionals (IEPs) who are already in Canada, but who lack
the “package” of skills needed by employers.
2. A new focus on strengthening the skills profile of ICT professionals whose skills no longer meet employers’ needs.
3. Increased support for integrating recent graduates into ICT
employment.
4. Strengthening the practicum component of college and
especially undergraduate ICT programs, and integrating
these programs with other fields of study.
5. When these elements are in place, investments in career
promotion and targeted immigration.

As will be discussed later in this report, and as is widely known,
enrolments in computer science studies at the university and
college level have declined significantly from their peak, which
was achieved around 2001. In engineering studies related to
ICT, the trends have been quite different. Enrolments in computer
engineering and in electrical and electronics engineering have
declined, but not to the same degree as computer science enrolments. Enrolments in software engineering, which is a relatively
new engineering field, have increased. Declining enrolments in
computer science need to be viewed in the context of demographic
trends. The decline in the age 15–19 cohort, which will begin after
2009, means that even if computer science studies maintain its
share of first year enrolments, the number of students enrolled will
decline. Every industry and every field will experience the effects of
the demographic change. As a result, competition for the career
interest of young people will increase. ICT may need to undertake a career awareness campaign, simply to maintain
its share of student enrolments, let alone increase its
share or increase the actual number of students choosing
ICT studies.

4. Skills Shortages and Labour Shortages
In professional labour markets, there are two dimensions to
shortages. Recognizing these two dimensions is fundamental
to dealing with them.
A shortage can arise from a labour shortage per se. This
can happen when, relative to demand, there is an absolute
insufficiency in the number of people with the formal educational qualifications to fill employers’ hiring requirements.
The signature of a labour shortage is the widespread inability
of employers to attract applications from individuals with the
educational qualifications that are the norm for the jobs that
employers are attempting to fill.
A shortage can also arise from a skills shortage. A skills
shortage exists when the applicants for jobs typically have
the required educational qualifications but do not have the
package of specific skills and experience that employers
need. The package of skills is a mix of core technical skills,
experience with specific applications or platforms, experience
with the specific business processes to which ICT is a technical
solution, and essential communications and team-working
skills. Over the past decade, one of the clearest trends has
been a significant increase in the proportion of ICT jobs that
require the skills package, rather than just core technical skills.
A labour shortage is an absolute insufficiency in the number of
people with the formal educational qualifications to fill employers’
hiring requirements.

A labour shortage always exacerbates a skills shortage.
However, a skills shortage can exist independently of
a labour shortage. When this happens, there is significant
under-employment or unemployment among individuals with
the required formal education, but without the package of
specific technical skills and experience that employers need.
An ill-focused response to a skills shortage yields disappointing
results. The reason for this lies in the paradoxical nature of a
skills shortage. The other side of a skills shortage is the pool of
individuals who have the necessary educational qualifications,
but who lack the package of skills that employers are seeking.
Their discouraging experience depresses both enrolment trends
and immigration. For confirmation of this, one need look
no further than recent trends in enrolment and immigration.
They fell because too many recent graduates and too many
immigrant professionals were unable to find jobs in ICT, notwithstanding the skills shortage. A skills shortage, unlike
a labour shortage requires strategies to assist recent
graduates and immigrant professionals to close the
gap between their technical skills and the package
of skills and experience that employers need. In the
absence of such strategies, other supply-side measures—
whether they focus on enrolments or on immigration—will
yield disappointing results.

A skills shortage is a widespread inability of employers to recruit
ICT professionals who have the right “package” of specific skills and
experience.
The “package” is the specific mix of skills sought by a particular
employer. The package includes:
•

core technical skills;

•

experience with specific applications or platforms;

• experience with the specific business processes to which
ICT is a technical solution; and
•

essential communications and team-working skills.

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

Prism Economics and Analysis
Centre for Spatial Economics

9

Trends on the Supply Side
5. D
 emographic Realities and
Post-Secondary Enrolments
Figure No. 2 shows that the age 15–19 cohort will peak
in 2009. Thereafter, the size of the cohort will decline.
This is the cohort that supplies the majority of new, full-time
enrolments in both colleges and universities. The implication
of the demographic trend is that, in the absence of an
increase in participation rates in post-secondary
education, the number of new full-time entrants into
colleges and universities will decline. This has implications for all occupational fields, including ICT. Competition
for graduates will increase. In any field, including ICT, the
scope for increasing the absolute number of graduates solely through career-awareness programs will
be limited by basic demographic realities.

Figure No. 3
Participation Rate (Full-Time and Part-Time) in All Types of
Post-Secondary Education, Age Group 20–24, Canada Statistics
Canada, CANSIM Table 282-0005 (Labour Force Survey)
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Figure No. 2
Project Population, Age Group 15–19
Statistics Canada—Medium Population Growth Scenario
Figure No. 4 summarizes participation rates in post-secondary
education for the age group 20–24, as tabulated by the
OECD.
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Differences in education systems make international comparisons imperfect.5 However, certain trends are evident. First,
Canada compares favourably with our major competitor, the
United States. Second, Canada is marginally below the OECD
average and more significantly below the EU average. The
inference that may be drawn is that there is potential for
Canada to improve participation rates—and perhaps
further widen our lead on the United States—but
radical increases would be difficult to achieve.

Age 15-19

Figure No. 3 shows participation rates of the age group
20–24 in post-secondary education. As can be seen, the
participation rate has improved. It now stands at 40.0%
compared to 27.9% in 1990.

5

10

An important source of comparison difficulties is the prevalence in some OECD countries of work-study programs, often modelled on apprenticeships or long-term
internships. In Germany, 14.1% of participation is in work-study programs. Another source of comparison difficulties is different social norms in regard to whether
young people proceed directly into post-secondary education and study on a full-time basis, or whether they “stop out” for periods of time and pursue some or
all of their studies on a part-time basis. The age group 20–24 includes those who have completed their post-secondary education. A country that has a high
proportion of young people who complete their post-secondary education by age 21 may have a lower overall participation rate for the whole age group.
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Figure No. 4
Participation Rate (Full-Time and Part-Time)
in All Types of Post-Secondary Education,
Age Group 20–24—International (2004)
OECD, Education at a Glance, Statistical Tables, 2006

Figure No. 5
University Enrolment and Degrees Granted
in Mathematics, Computer and Information Science
1992–93 to 2005–06
Statistics Canada, CANSIM
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6. P
 ost-Secondary Trends
in Computer Science
The mismatch between demand and supply over the period
2001 to 2007 was discussed earlier. The result of that
mismatch was a decline in post-secondary enrolments in
computer science and related fields. Figure No. 5 shows the
national trends for mathematics, computer and information
science.6 University enrolments in computer science and
related fields reached a peak in 2001. Since then, enrolments in these fields have declined by approximately
33%. Graduations peaked in 2005 and have declined since.
Other studies, which do not rely on Statistics Canada data,
have found sharper declines. For example, a survey of
University Deans reported that enrolments in IT programs
have declined by 46.4% since 2002.

6
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Enrolments

Degrees Granted

Trends in graduate degrees lag behind trends in undergraduate degrees. As well, the visa student proportion of graduate
students is higher. In recent years, the number of graduate
degrees awarded has been around 2,400. Given recent trends
at the undergraduate level, this number will drift downwards
between 2008 and 2015 to 1,200–1,300. The effects will be
felt most acutely by the ICT sector, which is the major private
sector employer of persons with graduate skills in ICT.
It is widely believed by industry that many university
programs in computer science lack a practical component and that this deficiency does employers a
disservice, fails to maximize the employability of
recent graduates, and, as a result, discourages enrolments. From industry’s perspective, an important aspect of
the enrolment problem is that computer science is an applied
science, but in too few programs do students get practical
experience in how ICT is applied to actual business processes.
The “missing link” is understanding business processes and
broader business issues, and how ICT should be used to
improve business performance. From industry’s point of view,
those graduates of computer science programs that do not
have business curricula and practicum components often lack

Data for computer science students are available at the university level only to 2005. Mapping university programs into particular technical fields is not a clear-cut
exercise. At the University of Waterloo, for example, a computer science degree is actually a Bachelor of Mathematics degree. In the past few years, new programs
have emerged that combine ICT with other fields. There are no national data whatsoever on these programs, though they are undoubtedly important. We have selected
’mathematics, computer and information science’ as a measure or post-secondary enrolment trends, realizing that it is not a complete measure of those trends, but at
present, is an indicative measure. As programs that combine ICT with other fields become more common, we will need to devise a different statistical measure.
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the insight into business processes that ICT employers know
is absolutely essential. Not surprisingly, many employers are
reluctant to hire recent graduates for this reason. To address
this problem will require a partnership between industry and
universities that deals with the “missing link” in computer
science programs through co-op programs, internships,
and other types of industry-based experience programs.
Industry has also identified a need for more university programs
that link ICT with other fields. Where this has been done, the
results in terms of enrolments and graduate employability
have been encouraging. Business studies programs are obvious
candidates for being linked to ICT. Indeed, many students do
this now on an ad hoc basis. Other fields of study, in both the
physical and life sciences, may also provide opportunities for
linkage and leveraging.

7. Post-Secondary Trends in Engineering
The trends in engineering enrolments are quite different
from those in computer science. Except for computer
engineering, engineering enrolments have not
shown a significant decline. In fact, there has been
a marked increase in the number students enrolled
in software engineering. The following table summarizes
data published by Engineers Canada.

8. Colleges and CEGEPs
The college/CEGEP system makes an important contribution
to meeting ICT skills needs. In 2006, 28.8% of workers in
ICT occupations had a two-year or three-year college or
CEGEP qualification.
On a national basis, the contribution of the colleges cannot
be adequately captured by statistical measures. Although
most provinces have detailed data on college enrolment
and graduation trends, at the national level we do not have
an up-to-date time series. In part, this reflects differences in
certification standards and in the design of programs. For
example, programs that are three years in some provinces
are two years in others. While this flexibility reflects different
regional needs, it makes it difficult to construct consistent
statistical measures on a national basis. Moreover, focusing
on graduation trends misses a large part of the college
system’s contribution.
In many colleges, the number of students enrolled in part-time
studies in ICT far exceeds the number of full-time students.
Often these individuals already have a university degree and
have no need for a further qualification. Their objective is
to obtain training in a particular area by taking one or a
few college courses, but not the number of courses that would
be required for certification as a technician or technologist.
Focusing on graduation rates misses entirely the role of the
college system as one of the key vehicles for upgrading and
updating ICT skills.

Figure No. 6
University Enrolments and Graduations in ICT-Related Engineering Fields
Engineers Canada
Enrolments
Computer Engineering
Electrical and Electronics Engineering
Estimated Electronics share of E&E Engineering
Software Engineering

2001

2002

2003

2004

2005

6,501

8,127

7,432

6,057

4,741

10,717

10,260

10,875

10,607

10,285

3,215

3,078

3,263

3,182

3,086

486

1,001

1,141

1,473

1,464

10,202

12,206

11,836

10,712

9,291

Computer Engineering

1,083

1,182

1,701

1,863

1,578

Electrical and Electronics Engineering

2,043

2,276

2,179

2,267

2,371

613

683

654

680

711

Total (with only Electronics share of E&E Engineering)

Undergraduate Degrees Awarded

Estimated Electronics share of E&E Engineering
Software Engineering
Total (with only Electronics share of E&E Engineering)
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9. D
 emographic Trends
and Retirements in ICT
The aging workforce is a problem for ICT, but not
as acute a problem as in other fields. In 2006 the
median age of individuals in ICT occupations was 37.6.7
This compares with a median age of 41.2 for the labour
force as a whole. Only 7.6% of individuals in ICT occupations
were over age 55 in 2006. This compares with 15.3% for
the labour force overall. Many large organizations, however,
have a different age profile. Their workforce is older and
retirements pose a much more serious challenge.
Over the forecast period, it is estimated that there will be
around 10,060 retirements in the ICT labour force each year.
Replacing workers who retire will account for 45–64% of overall hiring requirements, depending on the growth scenario.
The highest projected retirement rates will be for electronics
engineers and for electronics technologists and technicians.
Web designers, along with software engineers, will have the
lowest retirement rate.

• In 2006, 42.4% of IEPs held a graduate degree. This
compares with 9.6% for non-IEPs. Despite having higher
post-secondary qualifications than non-IEPs, it is clear
that many IEPs have considerable difficulty integrating into the Canadian labour market. Figure
No. 7 compares the educational qualifications of IEPs and
non-IEPs in two ICT occupations—computer programmers
and user support technicians. As can be seen, half (50.3%)
IEPs who are employed as computer programmers have a
graduate degree, compared to 9.7% of non-IEPs. It seems
likely that a large proportion of these IEPs are technically
over-qualified for their jobs and have been forced to “trade
down” in order to secure employment. This is even more
evident when we look at user support technicians, where
three-quarters (76.2%) of IEPs have a university degree,
compared to only 19.6% of non-IEPs.
Figure No. 7
Educational Qualifications of IEPs and Non-IEPs
in Select ICT Occupations
Statistics Canada, 2006 Census Special Tabulation
Computer Programmers

10. Immigration

IEPs

Immigration plays a role in the supply equation in ICT:
• In 2006, internationally educated professionals (IEPs)
accounted for 14.4% of employed workers in ICT
occupations. This proportion ranged from a low of
5.5% in telecommunications carriers managers to a
high of 23.9% for electrical and electronics engineers.

No Post-Secondary
Qualification
College
BA
Graduate Degree
Total

• Compared to non-IEPs, IEPs were somewhat more likely
to be employed in ICT jobs that usually or often require
a university degree:
— 54.5% of IEPs were employed in ICT jobs that usually
or often require a university degree, compared to
49% of non-IEPs.
— 39% of IEPs were employed in ICT jobs that usually
or often require college/CEGEP level training. This is
the same proportion for non-IEPs.
— 6.5% of IEPs were employed as user support technicians, compared to 12% of non-IEPs.

7

0.0%

Non-IEPs
20.7%

4.9%

30.6%

44.8%

39.0%

50.3%

9.7%

100.0%

100.0%

User Support Technicians
IEPs
No Post-Secondary
Qualification

7.2%

Non-IEPs
40.4%

College

16.5%

40.0%

BA

49.1%

16.4%

Graduate Degree
Total

27.1%

3.2%

100.0%

100.0%

The median age divides the labour force between two equal sized groups, i.e., those above the median age and those below the median age.
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• In round terms, over the next several years, IEPs will
account for approximately 40–45% of the annual
increase in the supply of university graduates with
ICT-related degrees while domestic graduates will
account for 55–60%.
• The settlement patterns of IEPs did not conform to where the
jobs were. Between 2005 and 2007, Alberta attracted only
6.2% of IEPs, even though its share of Canada’s population
was 10.5% and its share of employment creation was
22.0%. Current settlement patterns are contributing
to over-supply in some regions, while not sufficiently responding to demand in other regions.

Share of ICT Occupation
Immigration
2005–2007
0.0%

Nova Scotia

0.7%

New Brunswick

<0.1%

Quebec

24.9%

Ontario

52.4%

Manitoba

0.2%

Saskatchewan

0.1%
6.2%
15.6%
100.0%

• IEP immigration is now declining. The decline in IEP
immigration, which will likely continue, is a direct result
of the pervasive difficulties that many IEPs experienced in
meeting employers’ requirements for the “package” of skills
and experience. Underemployment was as pervasive as
unemployment. In 2006, 27% of IEPs who were employed
as user support technicians (i.e., help-desk workers) had a
graduate degree. Figure No. 9 shows that the widespread
unemployment and underemployment among IEPs led to
a reversal in immigration trends.
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11. O
 pportunities to Renew Human
Capital through Training
The age profile of the ICT labour force is relevant to assessing
the likely willingness of ICT workers to acquire further skills.
Statistics Canada’s Adult Education and Training Survey found
that 55% of university-educated individuals (regardless of
occupation or field) in the age group 25 to 54 participated in
formal work-related training, with little difference within the
entire age group. After age 55, the propensity to take workrelated training declines to 37%.8
In ICT occupations, 47.4% of workers have a university degree
and 28.8% have a college qualification. Moreover, 84.1% of
ICT workers fall within the 25–54 age group that Statistics
Canada identified as having a 37% propensity to take workrelated training. Figure No. 10 shows how different the ICT
workers’ profile is from the labour force as a whole.

Statistics Canada, “Adult Learning in Canada: Characteristics of Learners,” Education Matters, vol. 5, no. 1 (April 2008) Cat. No. 81-004-XIE
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Figure No. 8
Share of IEP Immigration, 2005–2007
(CIC—Special Tabulation)
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Figure No. 9
Skilled Immigrants whose Intended Occupation
was an ICT Occupation 2003–2007
(CIC—Special Tabulation)
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Figure No. 10
Age Profile and Education Profile
ICT Workers Compared to Labour Force
Statistics Canada, CANSIM Table 282-00045
(Labour Force Survey)
Statistics Canada, Census 2006 (special tabulation)
ICT Work
Force
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In round terms, a conclusion to be drawn from the survey
data and from ICT’s demographic profile is that ICT
workers are roughly two-and-half times more likely to take
work-related training than the labour force as a whole.
This suggests that there are significant opportunities
to renew the ICT workforce through re-training and
continuing professional development. Especially in
light of demographic trends, it is important that this
opportunity be fully exploited as a central element
in a comprehensive strategy to meet skill needs.
Renewing human capital cannot be the only element in a
strategy to meet skill needs. However, ICT’s demographic
profile and survey data provide strong evidence
that renewing human capital can make a greater
contribution to meeting ICT skill needs than in
many (perhaps most) other fields. It would be a
serious error to discount the importance of this, especially
in light of the limitations that demographic trends impose
on other strategies.

12. Opportunities in the Gender Profile
In 2006, fewer than one quarter (23.4%) of workers in ICT
occupations were female.
Although there are programs to encourage more women to
enter ICT, our consultations with leaders in industry and in the
post-secondary system do not suggest any reason to anticipate

a significant change in gender proportions over the forecast
period. This assumption should not be interpreted as satisfaction with the current gender profile. On the contrary: ICT’s
skills shortages are exacerbated by its highly skewed
gender profile and strategies to address those skills
shortages will yield less than optimal results if they
do not seek to alter the gender profile.
Women represent 56.4% of university enrolment and 52.5%
of college enrolment. ICT, in common with engineering and
technology, gets only a small share of female enrolment in
post-secondary programs. In 2005 (the most recent year for
which there is published data), women accounted for only
14.4% of undergraduate degrees in computer engineering
and 15.1% in software engineering.9 In engineering, there
are a number of programs to encourage women to enter
engineering and to support them through their engineering
studies.10 There are few such programs in ICT. This is a
gap that needs to be addressed.

13. Opportunities

in the
Diversity Profile
In 2006, members of visible minorities (male and female)
accounted for 25.7% of workers in ICT occupations. This
compared to 15.4% in the labour force as a whole. The
Census term, “visible minorities,” is an amalgamation of
several ethnic backgrounds and depends on voluntary
self-identification. Within the broader population of visible
minorities, some groups may be under-represented, notwithstanding the higher overall proportion of visible minorities
in the ICT workforce.
The share of Aboriginal Canadians in ICT occupations was
1.0% compared to 3.0% in the labour force as a whole. In
some regions, strategies to attract Aboriginal Canadians into
ICT may hold promise. Several universities have programs
to support Aboriginal Canadian in engineering studies.11 We
are unaware of similar programs in ICT.
The ICT share of persons with disabilities was 2.3% compared
to 2.7% in the employed labour force as a whole.

7

Engineers Canada, Canadian Engineers for Tomorrow: Trends in Engineering Enrolment and Degrees Awarded, 2001 to 2005.

10

Examples include Discover Engineering at Ryerson University, and Women in Scholarship, Engineering, Science & Technology (WISEST) at the University of Alberta

11

Examples include the Engineering Access Program at the University of Manitoba, and the Native Access to Engineering Programme at Concordia University.
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Trends on the Demand Side
14. A
 n Important Distinction: The ICT
Sector and ICT User Industries
In a forecast of human resources requirements, it is important
to distinguish between the ICT sector, which produces ICT
goods and services, and ICT user industries, which use those
goods and services. The factors that shape demand are different, as are many of the skill requirements,

Figure No. 11
Distribution of Workers in ICT Occupations
between User Industries and ICT Sector
Statistics Canada, Census 2006 (special tabulation)

The ICT Sector (the “Suppliers”)
The ICT sector comprises those industries whose central activity
is supplying ICT products or services. The principal groups of
industries in the ICT sector are:
• manufacturers of ICT products;

User Industries
248,330
41%
ICT Sector
357,230
59%

• software developers;
• telecom service suppliers;
• data processors, hosting services, ISPs; and
• ICT consulting and professional services
In 2006, the ICT sector employed 854,260 persons, of whom
42.6% were in ICT occupations. Appendix C lists the industries
that are included in the definition of the ICT sector.

ICT User Industries
ICT user industries comprise companies, organizations,
and public sector bodies that use ICT in their operations—in
other words, all industries, other than those companies and
organizations in the ICT sector. In 2006, ICT user industries
employed 226,318 persons, or 38.3% of all employees in ICT
occupations. This is an important measure to keep in mind.
Many discussions focus only on the ICT sector. The skill needs
of user industries often differ significantly from the ICT industry.
In particular, the need to support legacy applications is an
important skill need in user industries, especially in large
organizations.

15. The Economic Environment
Most ICT products and services are used as inputs for producing other products and services.12 Consequently, output trends
across industries are an important determinant of the demand
for ICT products and services, and by implication, a driver in
the demand for ICT workers. There is considerable variation
in the ICT share of employment across user industries. The

12

16

financial sector is at the high end, with 5.8% of its total
employment in ICT, followed closely by governments with
5.2%. In Canada, the ICT share of manufacturing employment
is 3.0%. In oil and gas, it is 2.8%. At the bottom of the ICT
intensity scale are health care (0.7%), construction (0.5%),
and accommodation and food (0.2%).
One of the reasons projected growth in ICT employment has been scaled down from the 2006 Outlook
is that overall growth in Canada will be stronger in
those industries that have low ICT intensity.
Appendix C sets out the key macroeconomic variables that
underlie the forecast and describes the three scenarios that
define the forecast range.
Five important factors currently shape the broader economic
outlook:
• high commodity prices, especially oil prices;
• the Canadian dollar;
• the auto sector;
• the slowdown in the U.S.; and
• the crisis in the U.S. financial sector.

In a study for ICTC, IDC Canada estimates that business and public sector purchases of ICT products and services accounted for 89.7% of the market in 2007.
Canadian Information Technology Spending Forecast, Summary 2006-2010, prepared for the Information and Communications Technology Council by IDC
Canada. Table 5, p 16.
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The Canadian dollar is projected to average around $US 0.95
through to 2012 and then to decline to around $US 0.90.
The auto sector is experiencing both a cyclical downturn and
structural challenges to its competitiveness. These structural
challenges go beyond the pressures of a high exchange rate
and the current slowdown in the U.S. We anticipate that these
challenges will be a drag on Ontario’s economy for two and
possibly three years.
The slowdown in the U.S. economy is expected to last for
approximately one year. However, if the U.S. fails to deal with
its financial crisis in a satisfactory manner, the slowdown could
be more severe and much more protracted. In the worst-case
scenario, the trajectory of the U.S. economy could look like a
hockey stick turned on its side—a sharp downturn that runs
for about a year, followed by a few years when the economy
is essentially flat. This is essentially what happened in Japan
in the 1990s. Our forecast is not based on this pessimistic
scenario, although we do not discount it as a serious risk.
Rather, we expect that the U.S. will adopt a stabilization
program, as it did when its savings and loan industry experienced a meltdown in the late 1980s. We further expect that
it will take nine months to a year for the financial sector to
restructure its balance sheets and resume lending at levels
consistent with recovery and growth. This implies that the U.S.
economy’s trajectory will be U-shaped—a decline for six to
nine months, a period of stabilization that runs for another
three to six months, and then recovery. For those regions
of Canada that are highly dependent on exports to the U.S.
economy, this implies a moderate (but not a severe) contraction in 2008, followed by slow growth in 2009, and stronger
growth in 2010 and thereafter.
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16. T rends in Investment
Spending on ICT
In recent years, approximately 82% of investment spending
on ICT has originated in the business sector. Governments
accounted for the remainder.
Figure No. 12 shows recent trends in investment spending
on ICT in current dollars.13

Figure No. 12
Investment in ICT ($ Millions—Current Prices)
(Statistics Canada, CANSIM)
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Throughout the forecast period, oil prices are expected to
be above US$90 per barrel. The major capital investments
in oil and gas that are currently planned for western Canada
are expected to proceed. However, as these projects come on
stream, the amount of new investment in major extraction and
processing projects will decline. Consequently, while growth is
projected to remain strong in western Canada, and especially
Alberta, it will decline somewhat from the current levels.
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Two trends are important:
1. The software share increased from 41.7% in 1997 to
51.3% in 2007. The shares of both categories of hardware
declined. For ICT this implies significant growth in the need
for information systems analysts who work with clients to
determine the best ICT solutions for their business needs.
Demand for these skills is strongly dependent on business
spending on software applications. The decline in the
hardware share implies slower growth for those occupations that support hardware systems.

Data in Figure No. 12 are presented in current prices, not “chained 2002 dollars.” There are significant methodological challenges in generating estimates of real
spending on ICT products owing to frequent, and often important, changes in the underlying quality of ICT products, which makes comparisons over time difficult.
These challenges are discussed in Statistics Canada, Information and Communications Technology Price Indices: Concepts and Methods (Catalogue No. 62-014-XIE)
and Jack Triplett, Handbook on Hedonic Indexes and Quality Adjustments in Price Indexes: Special Application to Information Technology Products, OECD, 2006.
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A canvass of various private research firms’ projections of ICT spending suggests current dollar growth
rates of 3–7% over the next five years, depending on
market segment.14 This is broadly consistent with the overall
outlook for business investment in fixed assets. In May 2007,
in a study for ICTC, IDC Canada projected that spending on
hardware would grow by 2.7% over the period 2008 to 2010
and that spending on software would grow by 4.4%.15
In real terms, spending on ICT by businesses will
increase by about 1.5%. This will support moderate,
but not rapid, employment growth.
Two studies by the Centre for the Study of Living Standards
have documented an unfavourable gap in business spending
on ICT in Canada compared to the United States.16 In
both the slow-growth scenario and the moderate-growth
scenario described in Appendix C, we assume that this gap
is unchanged. In the high-growth scenario, we assume that
businesses step up their investment in ICT as part of their
strategy to deal with competitiveness pressures and labour
shortages.

17. T rends in R&D Spending
by the ICT Sector

None of our industry consultations provided any
indication of a pending surge in R&D spending by
the business sector or in R&D employment. The rate
of growth of R&D employment in the ICT sector may equal
overall employment growth for ICT. Certainly, there is no
reason to expect the growth rate to be higher. Indeed, it may
be somewhat lower. From the perspective of employers,
the availability of specific types of skills will be a more
important determinant of supply conditions than the
overall availability of persons with advanced degrees
in ICT.

18. The Import and Export of ICT Services
(“Offshoring” and “Near-shoring”)
Canada is a net exporter of computer and information services.20 Figure No. 13 illustrates recent trends.
Figure No. 13
International Transactions in Computer and Information Services
Statistics Canada, CANSIM Table 376-0035
$1,400
$1,200
$1,000
$ Millions

2. ICT is now out of both the spending boom of the late
1990s and the meltdown in 2001. Investment spending
on ICT largely mirrors overall trends in business spending
on fixed assets. Projections that do not recognize the
importance of this linkage are unrealistic.

The ICT sector accounts for around 35% of R&D spending
in Canada.17 Industry Canada estimates that in 2007, R&D
spending by ICT suppliers increased by 2.5%.18 This is less
than the annual increase in labour costs.19 In real terms,
therefore, recent R&D spending by ICT suppliers
has been flat and may have declined marginally.
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Private forecasters that regularly track the Canadian market include: IDC Canada, Gartner, Forrester, Datamonitor, and Doyletech.

15

Canadian Information Technology Spending Forecast, Summary 2006-2010, prepared for the Information and Communications Technology Council by IDC
Canada. Calculations for 2007-2010 are based on Table 3, p 12.

16

Centre for the Study of Living Standards, What Explains the Canada-US ICT Investment Intensity Gap?, CSLS Research Report 2005-06, (December 12, 2005)
and The Canada-US ICT Investment Gap: An Update, CLSL Research Report No. 2008-01 (February, 2008).

17

Statistics Canada, Industrial Research and Development Intentions, 2007, Cat. 88-202-X

18

See Canadian ICT Statistical Overview: www.ic.gc.ca/epic/site/ict-tic.nsf/en/h_it06155e.html

19

Statistics Canada, Informatics Professional Services Price Index CANSIM Table 329-0014

20

Statistics Canada’s Survey of International Transactions in Commercial Services defines Computer Services as follows: “covers the design, engineering and management of computer systems exclusive of the value of hardware. Covers the development and production of original software (including operating software and internal
software), but excludes the export/import of pre-packaged software units for general commercial or personal use. Computer processing services as well as equipment
maintenance and repair should be reported here. This category also includes consulting and specific training related to the above.” Information Services “covers
on-line information retrieval services, including database systems and the development of subject matter through to storage and dissemination and computer assisted
document searches and retrievals. Includes operations of Internet service providers and other services, which directly enable or support the provision of Internet
services. Also covers new agency services…” Computer services account for close to 90% of this classification.
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Two types of services dominate our exports. The first is call
centre-based help-desk services. The second is application
support for user industries in the U.S. The Canadian suppliers
of these services are highly competitive. The slowdown in the
U.S. economy and the higher Canadian dollar have caused
only a moderate decline in these exports. In the first quarter
of 2007, the dollar was at $0.85. Since then, the dollar has
appreciated to approximately $0.95 or higher, but exports
have declined by only 6.7%.
We expect exports of computer and information services to further decline throughout 2008. Towards the
end of 2009, recovery in the U.S. should buoy up our
near-shore ICT service exporters. They will be further
aided by the decline in the exchange rate to around
$.90, which is expected later in the forecast period.
Figure No. 13 also shows that there has been no increase in
external payments for computer and information services. In
other words, the data do not support claims that there
has been a significant movement of Canadian ICT
jobs offshore. Offshoring is usually seen as posing the
greatest risk to three occupations:
• user support technicians,
• database analysts and administrators; and
• computer programmers.
Between 2001 and 2006, the number of user support technicians increased by 32.3%. This was substantially more than the
8.0% increase for ICT occupations as a whole, and suggests
that Canada was a net gainer in this type of work. However,
the number of database analysts and administrators declined
by 2.7%, while the number of computer programmers
increased by only 0.2%. This suggests that Canada was
a net loser in this type of intermediate work.
In Canada, offshoring is largely undertaken by outsourcers,
though some large companies in the ICT sector have also
moved work to offshore subsidiaries. Most outsourcers now
offer their clients an offshore option. There are anecdotal
reports of outsourcers moving a greater proportion of ICT
work to offshore facilities. The data, however, do not
support the view that offshoring is a factor of broad
importance for the ICT labour market. Nor did our
industry consultations lead us to anticipate a dramatic increase (or reduction) in offshoring over the
forecast period.

21

Based on our industry consultations, we have
concluded that, over the forecast period, the focus
of outsourcers and offshore suppliers will be on
business process outsourcing, rather than on ICT per
se. We were advised in our industry consultations that the ICT
component of business process outsourcing is comparatively
low—usually estimated at around 5% of a contract’s value.
Within ICT, the types of functions at the greatest risk of being
offshored are support for legacy applications, coding, data
migration, e-commerce, and help-desk work.
On balance, we anticipate some growth in the
amount of ICT work that is offshored. However, we
do not expect an appreciable increase in the share
of ICT work that is offshored. That share is modest
and will remain so over the forecast period. The
trends we have seen thus far on the occupational
composition of ICT in Canada are likely to continue.

19. Technology
Technology is the principal determinant of the skills that are
needed in ICT occupations. Innovations in ICT technology
will doubtless occur during the forecast period. These cannot
be predicted. However, for a medium-term forecast, the
most important technology factor is trends in the adoption
of technologies that are already commercially available.
The updating of the forecast every two years will provide an
opportunity to identify innovations that are having an earlier
impact on the labour market than was anticipated.
Our industry consultations identified six technology trends that
will affect skill requirements and occupational demand trends
over the forecast period:
Legacy Applications:21
Virtually all large companies and organizations have
substantial investments in legacy applications. In many
large companies and public sector institutions,
more than half of operating budgets support
legacy applications. The ICT professionals who support
these applications are significantly older than the ICT
labour force as a whole. Although replacement of legacy
applications will be important, many organizations will
continue to rely on their legacy applications. This will
imply a continuing need for skills to support
those applications.

Doyletech, Legacy Applications Trend Report, prepared for ICTC (2008). Legacy applications are typically custom-developed proprietary applications that often
operate on dated hardware systems, use dated programming languages, and require line-by-line code analysis.
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Service-Oriented Architecture (SOA):
Service-Oriented Architecture (SOA) constructs complex
systems from interconnected building blocks, called
“services.” These “services” perform their tasks without
foreknowledge of the application which calls on the
“services” and without the calling application needing
knowledge of how the “service” performs its tasks. SOA
significantly increases the functionality, adaptability, and
interoperability of complex ICT operations. The trend
towards SOA has skill implications, in particular
for senior ICT managers, information systems
analysts, and high-level programmers, and
system designers.
Web 2.0:
Web 2.0 describes the trend to use Web technology to
enable users to do more than merely access information.
Web 2.0 sites allow a browser to run software applications
that can create and manipulate information in a variety
of formats. Web 2.0 sites also include various types of
collaboration and networking, such as wikis, hosted services, Web-based communities, etc. The emergence
of Web 2.0 technologies significantly alters the
skill requirements and demand trajectory for
Web designers, and related programmers and
system designers.
Security:
Security technologies control access to data and applications. The field also includes data encryption technologies
that secure data when it is in transmission. Statutory
requirements and increased concerns over liability have
led to increased investment in security technologies and
the articulation of technical standards (e.g., ISO/IEC
17799 and the standards developed by the Trusted
Computing Group consortium). Over the forecast
period, there will be a significant ramping up
of security requirements. This will primarily affect
information systems analysts, and high-level programmers
and system designers.
Remote Hosting/Virtualization:
Remote hosting provides access to resources, including
applications and data storage, in a manner that makes
them function as if they were local. Remote hosting and
virtualization have potentially significant implications for the spatial location of certain types of

20
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support functions. As with Web 2.0 technologies, the
growth of remote hosting and virtualization technologies
is supported by underlying improvements in hardware
and compression technologies that allow ever increasing
quantities of data to be transmitted. Remote hosting and
virtualization permit certain support functions and technical
functions to be physically relocated to regions where labour
costs are lower.
Wireless Technologies:
Adoption of wireless technology and the migration of
different types of information transmission to wireless
networks are significant technology trends that are
affecting skill requirements in both R&D and in
support functions.
The implications of “cloud computing” have not been explicitly
factored into the 2008 Outlook. Our industry consultations led
us to conclude that “cloud computing” is still an early-stage
technology development. If “cloud computing” takes off, it will
certainly have implications for both the location of ICT jobs
and skill requirements. However, it is too early to judge the
viability of the “cloud computing” model and to gauge its
applicability across user industries. If “cloud computing” has
a significant impact on the labour market, that impact will
emerge towards the end of the forecast period. This reading
of “cloud computing” will be re-assessed in two years, along
with all other technology assumptions.

20. Outsourcing
Outsourcing is the use of third parties to provide ICT services
on a long-term, contractual basis. The outsourcing industry
has captured a significant share of the market for ICT services.
In some instances, these are ICT functions that have been
transferred from an in-house IT department to outsourcers.
In other cases, especially in small and medium enterprises,
the services have always been provided by outsourcers.
Outsourcers have five effects on the ICT labour market. They:
1. alter the regional distribution of ICT employment by
relocating work to regions in Canada where labour
costs are low;
2. reduce overall labour requirements by utilizing labour
more efficiently, often across more than one client;
3. break down ICT functions into discrete skill-sets and, by
doing so, conserve on the requirement for advanced or
specialized skills;
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4. are the principal vehicle for offshoring Canadian ICT work;
and
5. are important vehicles for exporting ICT services.
IDC Canada estimates that the dollar value of the Canadian
outsourcing market will increase by approximately 4.3% annually.22 This is moderately greater than their 3.4% estimate for
overall increases in ICT spending. For this forecast, we assume
that the outsourcing share of ICT will increase, but
only modestly, and that this will be associated with a
moderate shift of employment in certain occupations
to Quebec and to the Atlantic region.

21. E mployer Responses
to Skills Shortages
Hiring a new employee with the requisite skills is not the only
option open to an employer. Organizations can also adapt to
skills shortages by:

• Changing the technology so as to reduce reliance on
particular skill requirements. An example of this would be a
company that scraps an otherwise viable legacy application
because the company anticipates serious difficulty in recruiting persons who have the skills to support the application.
• Deferring projects that require skills which are in short supply.
• Accepting reduced service levels, longer R&D times, longer
implementation times, etc.
From a social or economic perspective, some of these adaptive strategies clearly have negative implications. It is important
to foster skill supply conditions that do not force companies to
turn to those options.
When interpreting a forecast, it is important to bear
in mind that changes in how organizations respond
to shortages can result in different outcomes from
those set out in the forecast.

• Increasing overtime for the current workforce.23
• Widening the geographic scope of search efforts. This
often entails additional costs, since it is common for
employers to pay the travel costs of candidates whom
they interview. As well, many employers also subsidize
relocation costs,
• Increasing the use of search firms, with the additional
costs that this entails.
• Outsourcing the work. This transfers the risk of skills
shortages to an outsourcing firm.
• Relocating the work to a region where labour supply
conditions are more favourable.
• Offshoring the work.
• Training an existing employee.
• Hiring a person who lacks some of the necessary skills
and accepting the cost and time loss required to train
that person.

22

IDC Canada, Canadian Information Systems Outsourcing/Network and Desktop Outsourcing Services (March 2007) prepared for ICTC, Tables 1 and 2, page 8.

23

Data on overtime at the occupational level is available from Statistics Canada’s Labour Force Survey. However, owing to sample size issues, these data are published only at an aggregated level. Data are available for “applied and natural science occupations,” which includes ICT occupations, as well as other unrelated
engineering and technology occupations. These data show a significant increase in the proportion of workers who worked overtime between 2001 and 2006. The
proportion rose from roughly 26% to between 30% and 32%. In 2007, the proportion dropped to around 29%. Statistics Canada, CANSIM, Table 282-0081
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The Outlook
22. What is Being Projected?
There are two dimensions to skill requirements—quantitative
and qualitative. This forecast endeavours to integrate the two.
It is important, therefore, to re-emphasize the distinction
between a labour shortage and a skills shortage.
A labour shortage is an absolute insufficiency in the number of
people with the formal educational qualifications to fill employers’
hiring requirements.
A skills shortage is a widespread inability of employers to recruit
ICT professionals who have the right “package” of specific skills
and experience.
The “package” is the specific mix of skills sought by a particular
employer. The package includes:
•

core technical skills;

•

experience with specific applications or platforms;

•

experience with the specific business processes to which ICT
is a technical solution; and

•

essential communications and team-working skills.

Quantitative methods provide insight into whether there will
be a labour shortage, and which occupations and regions
will be most (or least) affected by the shortage However,
quantitative methods do not provide any substantial insight
into skills shortage issues. The “package” of skills that individual employers require is too specific and too complex to
be captured by most quantitative methods. In other
words, quantitative methods provide important
insight into labour shortage issues, but not into
skills shortage issues.
Although limited in what they can interpret, quantitative
methods are still important. It will be recalled from the
discussion in Section 4 that supply-side measures to
deal with a labour shortage are often not appropriate
to dealing with a skills shortage.

22
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The principal methods used to gauge skills shortages for the
2008 Outlook were executive interviews and focus groups. The
quantitative methodology used to estimate the risk of labour
shortages is described in Appendix C.
The principal indicator of potential labour shortages
is projected net hiring requirements on an annual
basis relative to projected increments in supply from
the post-secondary system and from immigration.
Net Hiring Requirements
Net Hiring Requirements = (1) the projected net increase or
decrease in employment in an
occupation (growth demand);
plus
(2) the projected number of persons
who will leave the labour force
for retirement or health reasons
(replacement demand);
plus
(3) the projected net increase or
decrease of near-shoring jobs;
minus
(4) the projected net increase or
decrease in jobs that will be
lost to offshoring.

It would be an error to assume that if the increment
to supply equals or exceeds net hiring requirements,
there is no labour shortage. There is always a shortfall
between the number of professional immigrants who are qualified to work in ICT and the number who have the language
and other skills necessary to be employed in these jobs. As
well, some ICT jobs cannot be filled by newly-minted ICT
graduates.
As discussed in Section 4, a skills shortage does not
require a labour shortage. The historical evidence, as well
as input from executive interviews and focus groups is that, in
many regions, and for many occupations, this is precisely the
situation. What must be stressed is that the strategy to deal
with a skills shortage differs, depending on whether
or not there is also a concurrent labour shortage.
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23. T urnover and Net
Hiring Requirements

Figure No. 14 shows the 2006 distribution of ICT occupations
between the two groups and between user industries and the
ICT sector.

Turnover increases whenever employees perceive better opportunities elsewhere and resign their jobs to pursue those
opportunities. In general, turnover rates will increase when net
hiring requirements increase, and will often fall when net hiring requirements decline. Consequently in those regions
and occupations that will see high rates of growth in
net hiring requirements, employers should expect
increased turnover if they do not implement policies
to counter that trend.

Figure No. 14
Distribution of ICT Occupational Employment
by ICT Sector and User Industries, 2006
(Statistics Canada, 2006 Census, Special Tabulation)
Core ICT
Occupations

ICT-Related
Occupations

Total
Employment

Employed in 2006:
ICT Sector

311,370

45,855

357,225

24. C ore ICT Occupations and
ICT-Related Occupations

User
Industries

226,318

n/a

226,318

Total

537,688

45,855

583,543

There are two groups of ICT occupations:

Share of Total Employed:

ICT Occupations
Core ICT occupations:

occupations whose primary focus is producing or supporting an ICT product, service,
system or application and for which a
minimum of one year of formal training
in ICT, and usually significantly more, is
required. Computer programmers and
user support technicians are examples of
these occupations.

ICT Sector

53.4%

7.8%

61.2%

User
Industries

38.8%

n/a

38.8%

Total

92.2%

7.8%

100.0%

ICT-related occupations: individuals who are employed in the ICT
sector and who need formal training or
substantial experience in an ICT environment to perform their job, but whose
occupations are not considered to be
ICT occupations when they are found
outside the ICT sector. The largest of
these occupations is persons engaged
in technical sales for companies in the
ICT industry.
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Figure No. 15 lists the ICT Occupations and their employment
in 2006, as estimated by the 2006 Census.
Figure No. 15
Distribution of ICT Occupational Employment, 2006
(Statistics Canada, 2006 Census, Special Tabulation)
Core ICT Occupations
(Employed in Any Industry)

ICT-Related Occupations
(Employed in ICT Industry)

A122 Computer and information systems managers

44,100

A311 Telecommunication carriers managers

10,070

C033 Electrical and electronics engineers24

9,883

C047 Computer engineers (except software engineers)
C071 Information systems analysts and consultants

25,010
138,375

A016 Senior managers

3,265

A121 Engineering managers

2,755

A123 Architecture and science managers

220

A391 Manufacturing managers

4,520

B021 Specialists in human resources

2,025

C072 Database analysts and data administrators

13,205

C011 Physicists and astronomers

345

C073 Software engineers and designers

29,975

C021 Biologists and related scientists

C074 Computer programmers and interactive
media developers

96,785

C032 Mechanical engineers

2,085

C075 Web designers and developers

19,570

C041 Industrial and manufacturing engineers

2,155

C141 Electrical and electronics engineering
technologists and technicians

31,380

C046 Aerospace engineers

595

C181 Computer network technicians

46,960

C048 Other professional engineers, not elsewhere classified

130

C182 User support technicians

62,195

145

C061 Mathematicians, statisticians and actuaries

260

C183 Systems testing technicians

7,540

C132 Mechanical engineering technologists and technicians

670

F124 Broadcast technicians

2,640

C133 Industrial engineering & manufacturing technologists
and technicians

1,910

C143 Industrial instrument technicians and mechanics

795

C161 Non-destructive testers and inspectors

100

F021 Authors and writers

2,665

F141 Graphic designers and illustrators
Total

537,688

3,665

G121 Technical sales specialists, wholesale trade

17,550

Total

45,855

Individuals who use an ICT application as part of their job,
but who are not primarily engaged in supporting an ICT
product, service, system or application, are not considered
to be working in an ICT occupation—for example, nurses
who use a diagnostic software application.

24

24

The occupation category “electrical and electronics engineers” includes both engineers with an ICT focus and engineers whose primary focus is electrical
systems, including construction. Based on the 2006 Census, we estimate that 31% of electrical and electronics have an ICT focus. This is based on the 25%
who are employed in the ICT Sector, excluding consulting, and a further 6% who are employed in consulting. This would imply that of those electrical and
electronics engineers employed in consulting, 15% have an ICT focus.
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25. T he Outlook for ICT Occupations
on a National Basis
In three ICT occupations, labour shortages will
compound and exacerbate skills shortages:
• computer and information systems managers;
• information systems analysts and consultants; and
• software engineers and designers.
Measures to increase the supply of individuals in these
three labour-shortage occupations will be needed to avoid
serious supply-side constraints on ICT employers. The labour
shortages in these occupations will have broader implications
for ICT, which makes addressing these shortages even more
important.
Three Labour-Shortage Occupations
•

Computer and Information Systems Managers

•

Information Systems Analysts and Consultants

•

essential communications and team-working skills.

A shortage of computer and information system
managers will weaken the capacity of organizations
to carry out their ICT operations on an in-house
basis and will encourage the outsourcing of current
or planned ICT functions.
A shortage of information systems analysts and
consultants will be a bottleneck on investment in
new systems and applications. This, in turn, will have adverse
implications for those occupations that depend on a continuing flow of investment in new systems and applications.

A shortage of software engineers will imperil other
jobs in the ICT sector that depend on software engineers
to design the basic architecture of applications, in particular
computer programmers and systems testing technicians,
The three labour-shortage occupations account for
approximately 37% of employment in ICT occupations.
The experience of a labour shortage and a concurrent skills
shortage that will affect 37% of the ICT labour force will colour
general perceptions of labour market conditions. It is important to bear in mind, therefore, that, in most regions (though
not all) the labour-shortage challenge is a focused challenge,
not an across-the-board challenge.
For most ICT occupations, the main challenge facing
employers will continue to be a skills shortage, rather
than a labour shortage per se. That is to say, in these
occupations, annual increments to supply from graduations
and immigration will exceed projected net hiring requirements.
An example is computer engineers. Net hiring requirements
are estimated at 688 to 893 persons per year. The annual
net increment to supply from immigration will be around
400 persons. Graduations will supply an additional 750.
The challenges employers face, and will continue to face,
in recruiting computer engineers do not arise from a labour
shortage, but from a skills shortage. Blunt supply-side measures
(increasing immigration and post-secondary graduations) will
not remedy the skills shortage. To deal with the skills shortages,
industry needs new strategies that will close the gap between
the package of skills and experience that employers require,
and the skills profile of recent graduates and immigrant
professionals.
Figure No. 16 summarizes in graphic format the labour
shortage and skills shortage outlook for each of the fourteen
core ICT occupations. This is a national outlook. As will be
discussed in the next section, there are important divergences
from this outlook across regions.
A detailed discussion of the outlook for each occupation can
be found in Appendix A.
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Figure No. 16
Distribution of ICT Occupational Employment, 2006
(Statistics Canada, 2006 Census, Special Tabulation)
Labour Shortage

Skills Shortage

Acute
Shortage
A122 Computer and information systems managers

Significant
Surplus

•
•

•

C033 Electronics engineers (subset of C033)

•

C047 Computer engineers (except software engineers)

•

C071 Information systems analysts and consultants

•
•
•

C073 Software engineers and designers

•
•

C075 Web designers and developers

•

C141 Electronics engineering technologists and technicians

•

C181 Computer network technicians

•

C182 User support technicians

•

C183 Systems testing technicians

•
•

C074 Computer programmers and interactive media developers

•

F124 Broadcast technicians

•
•
•
•
•
•

•

Labour Shortage Indicators

•

Skills Shortage Indicators

• An intermediate ranking means that, on a national basis, increments to
supply from immigration and post-secondary graduations are moderately
greater than net hiring requirements. In most regions, employers will receive
multiple applications for vacant positions from persons with the requisite
educational qualifications. This does not imply that those applicants will
have the right ’package’ of technical skills, experience, and soft skills.
Similarly, and for the same reason, an intermediate ranking does not
imply that job-seekers with the requisite educational qualifications will
generally find employment commensurate with those qualifications.
• A
 shortage ranking means that, on a national basis, increments to supply
from immigration and post-secondary graduations are barely equal to, or
will fall short of, net hiring requirements. In most regions, employers will
have difficulty attracting applicants with the requisite educational qualifications.
• A
 surplus ranking means that, on a national basis, increments to supply
from immigration and post-secondary graduations significantly exceed net
hiring requirements. In most regions, employers will receive a high volume
of applications from persons with the requisite educational qualifications.
These persons may or may not have the right package of technical skills,
experience, and soft skills. Many individuals with educational qualifications
for these occupations will be unemployed or under-employed.
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•

•

C072 Database analysts and data administrators

October 2008

Not
Significant

•

A311 Telecommunication carriers managers
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Acute
Problem

• An intermediate ranking means that, on a national basis,
most employers are generally able to recruit persons who
meet their requirements by incurring the normal expenditures
on search costs that are associated with this type of job.
• A shortage ranking means that, on a national basis, to
recruit individuals with the right skills and experience,
employers experience significantly longer search periods
than normal, must incur unplanned search costs, and offer
higher than expected salaries. Depending on the nature
and the degree of the skills shortage, employers may defer
projects, outsource work, or hire applicants who do not
meet the required skills and experience profile.
• A surplus ranking means that, on a national basis, most
employers are can readily and without difficulty recruit
persons who meet their requirements, often from among
a number candidates who would be satisfactory.
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26. The Regional Outlook
More detailed discussions of each region can be found in
Appendix B.
Figure No. 17 summarizes the distribution of ICT employment
between user industries and the ICT sector across regions.

Figure No. 17
Distribution of ICT Employment between
User Industries and the ICT Sector, 2006
Statistics Canada, 2006 Census, special tabulation
ICT Sector

User Industries

Canada

59.0%

41.0%

Atlantic Region

48.7%

51.3%

Quebec

59.0%

41.0%

Ontario

59.6%

40.4%

Manitoba-Saskatchewan

44.8%

55.2%

Alberta

59.5%

40.5%

British Columbia

65.1%

34.9%

Figure No. 18
Summary of Regional Outlook
Labour Shortages

Skills Shortages
Divergences from
National Story

Special Conditions

Atlantic

• Computer and information
systems managers
• Information systems analysts
and consultants
• Software engineers and designers

Skills linked to occupations that
are tied to ICT service suppliers:
• Legacy application
maintenance skills
• Net programming skills
• ava programming skills
• Database administration skills

• Major employment driver: cost
attractiveness for providing
labour-intensive ICT services
to out-of-region clients and users.
• Demographic trends are already
exerting a downward influence
on post-secondary enrolments.
• Very low intake of IEPs.
• Unsustainable dependence on
youth labour force to fill a large
proportion of the semi-skilled helpdesk jobs that play an important part
in the region’s ICT service exports.

Quebec

• Computer and information
systems managers
• Information systems analysts
and consultants
• Software engineers and designers

• Electronic gaming
• Animation
• Web 2.0 applications
• Security applications

• Demographic trends will exert a downward influence on post-secondary
enrolments starting in 2009-2010.
• Supply of legacy applications
skills appears to be falling faster
than demand for those skills.

Ontario

• Computer and information
systems managers
• Information systems analysts
and consultants
• Software engineers and designers
• Downturn in manufacturing and
general economic slowdown will
lessen the impact of these shortages
for the next 12-18 months.

• Skills shortage challenges generally
mirror the national story.
• Challenges pertaining to integration
of IEPs are more acute, owing to
their significantly greater role in
the Ontario labour market.

• Demographic trends will
exert a downward influence on
post-secondary enrolments starting
around 2012-2013.
• High intake of IEPs: 19.3% of
ICT workers.
• Large installed base of legacy
applications in government
and financial industry.
(continued on next page)
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Figure No. 18
Summary of Regional Outlook (continued)
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Labour Shortages

Skills Shortages
Divergences from
National Story

Special Conditions

ManitobaSaskatchewan

• Computer and information
systems managers
• Information systems analysts
and consultants
• Software engineers and designers
• Electronics engineers
• Computer engineers

• Skills shortage challenges generally
mirror the national story, except they
are more acute for occupations that
require university-level training.
• Challenges in supporting legacy
applications will reach a crisis point
in Manitoba and Saskatchewan
earlier than in other regions owing
to low levels of IEP intake.

• Demographic trends are already
exerting downward influence on
post-secondary enrolments.
• Very low intake of IEPs.

Alberta

• All occupations, with the
possible exception of user
support technicians

• Skills shortage challenges generally
mirror the national story, but are
significantly exacerbated by pervasive
labour shortages

• Demographic trends are difficult
to project owing to significant
inter-regional migration, which
is re-shaping the age profile of
population.
• Intake of IEPs is increasing but
is still below requirements.
• Large installed base of legacy applications in the oil and gas industry.

British
Columbia

• Computer and information
systems managers
• Information systems analysts
and consultants
• Software engineers and designers

• Skills shortage challenges are more
acute than the national story owing
to the much larger role of the ICT
sector which requires advanced and
specialized skills.
• Challenges pertaining to integration
of IEPs are more acute, owing to
their significant role in the B.C.
labour market.

• Demographic trends will exert
a downward influence on
post-secondary enrolments
starting around 2012–2013.
• High intake of IEPs.
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Implications
27. A
 Focused Strategy to Address
Labour Shortages
An effective strategy to address ICT’s human resource challenges must include a focus on the three labour-shortage
occupations described above.
Computer and information systems managers require
formal ICT training, management training, understanding of
business issues, and also progressive experience in managing
ICT functions. There is no short-term fix. In the long run, new
university programs that combine ICT studies and business
studies will alleviate supply shortages. In the medium term the
only option open to organizations is succession planning. This
may require some organizations to support ICT professionals
in acquiring managerial training. Companies and organizations that have succession plans in place will be able to cope
with the supply shortage. Companies that do not have these
plans in place will experience significant difficulty in meeting
their hiring needs.
Information systems analysts and consultants are the
largest and fastest-growing ICT occupation. The right package
of skills is at the heart of professional competence in this
occupation. Core technical skills are not sufficient to be an
information systems analyst and consultant. Specific experience
with business processes, a particular industry, and particular
types of applications is essential. As well, information systems
analysts and consultants must have well-developed analytical
and communications skills. Large companies and organizations
have the option of recruiting recent graduates as junior analysts and developing the skills of these individuals. Small and
medium-sized organizations often do not have this option and
must depend on the labour market to meet their requirements.
What is missing in all regions are institutional mechanisms to
transition those ICT professionals with appropriate technical
skills and aptitudes into this field. As well, in most regions there
are too few post-secondary programs that prepare graduates
for this type of multi-disciplinary career. If ICT continues to rely
on the ad hoc accumulation of experience, the skills shortage
and the labour shortage in this occupation will grow more
serious and pose significant recruitment difficulties. As noted
earlier, a bottleneck in the supply of competent information
systems analysts and consultants will constrain investment in
ICT solutions and this will have negative downstream effects
for other ICT occupations.

Industry’s requirement for more software engineers can not
be met simply through increased post-secondary graduations
or increased immigration. Software engineers are employed
in the high-level design (architecture) of software applications
and operating systems. Employers’ skill needs are highly
specific. These specific needs will only be met through an
increase in industry-based internships. In the absence of
more industry-based internships, many of the potential
benefits from increased post-secondary graduations or
increased immigration will be lost.

28. A
 Focused Strategy to Address
Skills Shortages
A skills shortage currently applies to most occupations and
will continue to apply to most occupations over the forecast
period. For the most part, recent graduates and
recent immigrant professionals have the generic
technical skills that employers need. What they
often lack is experience with specific technologies,
experience applying those technologies to particular
business needs and processes, and other business
skills, including communications skills, project management skills, knowledge of Canadian business
culture, etc. Dealing with these skill gaps requires a focused
and sophisticated strategy.
There are at least three components to a strategy to deal with
skills shortages:
1. Expand post-secondary offerings in programs that combine
ICT with other fields, and concurrently increase the role of
co-op and internship placements in these and other ICT
programs. Post- secondary institutions will also need to
communicate these new program options and the careers
to which they lead.
The skills gap problem cannot be addressed by either
industry or the post-secondary system, acting on their
own. Many colleges have already instituted a practicum
component to their programs. Progress has been slower
in the university system. Many universities and colleges
have introduced programs that combine ICT with other
fields. ICTC administers the Information Technology
Professional Program, which is an internship program
for recent graduates. These steps are encouraging and
need to be strengthened and expanded.
ICTC should work with industry and the postsecondary system to explore opportunities to
expand programs that combine ICT with other
fields, and concurrently increase the role of
co-op and internship placements.
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2. Expand programs to integrate internationally educated
professionals.
The engineering and technology professional associations
have instituted and supported some notable pilot projects
that focus on strengthening occupation-specific language
skills, orienting immigrant professionals to Canadian
business norms, and providing a placement opportunity with
engineering and technology employers.25 In general, however, these initiatives are under-developed relative to the
scale of the challenge. In light of demographic trends that
limit the scope for increasing post-secondary graduations, it
is critically important to strengthen the mechanisms to integrate immigrant professionals into the ICT labour market.
The evidence from successful programs in the engineering
field is that, to be successful, these programs require a
four-cornered partnership involving industry, post-secondary
institutions, professional associations, and settlement
organizations.
ICTC should endeavour to build these partnerships
with a view to increasing the number of integration programs in ICT.
3. Strengthen opportunities for continuing professional
development of ICT professionals.
Continuing professional development should not be confused with the evening courses offered by universities and
colleges. These evening programs typically offer the same
curriculum that is provided to full-time students during the
day. Most evening courses conform to the standards for
credit courses, in terms of course content, evaluation, and
classroom hours. Continuing professional development
programs are different. These programs are designed for
professionals. As such, the programs assume a professional
level of competence and prior professional experience.
Many continuing professional development programs are
more intensive, more focused, and more practical than
standard post-secondary courses.
In ICT, continuing professional development is a mix of
credit-based evening courses offered by colleges and
universities, courses that lead to proprietary certifications,
various non-credit courses offered by private training
centres, and programs offered by technical associations.

30

This unstructured mix of offerings contrasts with other
professional fields where continuing professional development is delivered within a more articulated and coherent
structure. An example that may be germane to ICT is
the programs that are available to professional engineers.
Among the largest providers of such programs is the
Professional Development Centre at the University of
Toronto, which is affiliated with the Faculty of Applied
Science and Engineering.26
ICTC could usefully work with industry and ICT
professionals to develop a coherent vision of
continuing professional development. That vision
might include regional centres of excellence for designing
and delivering continuing professional development
programs, or other models that could be more suitable.

29. Career Awareness
Given the declining age 15–19 cohort, career awareness
programs will be necessary to ensure that ICT attracts the
enrolments that are required for long-term stability in the
supply of skills.
It would be an error, however, to move directly to a career
awareness strategy, skipping over the need for focused
strategies that deal with the specific labour shortage issues
and the skills gap that underlies the skills shortage. Students
must believe that the skills gap which holds back many ICT
graduates (no experience and the wrong skill mix) is being
addressed and that graduates can anticipate a successful
career in ICT. Career awareness should be part of an
integrated strategy. It is not a strategy on its own.

30. IEP Settlement Patterns
There are serious imbalances between the settlement
pattern of IEPs and where the jobs are. This is most
apparent in the under-representation of IEPs in the prairie
provinces, and especially in Alberta. While some steps have
been taken, and there is evidence of progress, immigration
is still not making a sufficient contribution to meeting labour
supply requirements in the three prairie provinces.

25

Examples of these programs are:
• Internationally Educated Engineering Qualifications (IEEQ) which is a joint initiative of the University of Manitoba and Association of Professional Engineers and
Geoscientists of Manitoba
• Engineers and Technologists Integrations Program (ETIP) which is a joint initiative of Edmonton Mennonite Centre for Newcomers, the Association of Professional
Engineers, Geologists, and Geophysicists of Alberta (APEGGA) and the Association of Science and Engineering Technology Professionals of Alberta (ASET). The
program is delivered in conjunction with the Northern Alberta Institute of Technology (NAIT)

26

www.pdc.utoronto.ca/home.htm
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At present there is limited labour market information provided
to ICT professionals who are planning to immigrate to
Canada. ICTC could make a useful contribution by helping to
fill this gap.

32. The Certification Gap

Other measures may also be needed to alter settlement patterns,
including possibly settlement assistance grants or subsidies.

User support technicians are one of the largest ICT occupations. Over a third (37.7%) of individuals in this occupation
do not have any post-secondary qualifications. Some of
these individuals may be university or college students
working part-time or “stopping out” for a year. However,
this would not reduce the estimate much below 30%.

31. Legacy Applications
For large public and private sector organizations,
ensuring the availability of ICT professionals to
support legacy applications is likely to be one of
their leading human resource challenges.
The pool of workers with the skills to support legacy systems is
skewed to the 45-and-over age group. Over the period 2008
to 2015, many of these workers will retire. However, the skills
that are required to support legacy applications are not being
renewed.
There are no accurate measures of the proportion of ICT
budgets that is taken up in supporting legacy applications.
However, in some organizations, legacy applications account
for half, or more, of operating budgets. Many of these applications continue to be efficient. The technical and financial case
for replacing them is unpersuasive. In the future, however, these
applications may become unsustainable if large organizations
are unable to recruit persons with the skills needed.
Skills shortages will encourage outsourcing (including offshoring). Skills shortages may also force large organizations to
bring forward the major investments needed to replace legacy
applications.
Recent graduates offer only limited potential for addressing
the challenge of supporting legacy applications. Immigration
offers more potential, though younger immigrants, like recent
graduates, are unlikely to have the skills to support legacy
applications or to be interested in acquiring those skills.
Targeted immigration may be industry’s only solution.
ICTC could provide large ICT users with valuable
contextual information by canvassing the size of the
installed base of legacy applications and analyzing
the demographics of the ICT professionals who support those applications.
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Industry and governments need to address the certification
gap, especially in regard to User Support Technicians.

The current recruitment approach relies too heavily on the
youth labour market and the higher rates of unemployment
that have historically prevailed in the youth labour market.
Any reading of demographic trends will confirm that this is
an unsustainable recruitment strategy. It will be undone by
high rates of turnover and growing recruitment difficulties.
Given the large number of individuals in this occupation
(62,195 in the 2006 Census) and the potential growth
of employment in this occupation (estimated at 70,277 to
86,812 by 2015), an important question facing the industry
is how to upgrade this occupation through the application
of occupational standards. Ontario has recently introduced
apprenticeships in this occupation. This, or other models,
may be a way to upgrade the occupation and better ensure
an ongoing supply of suitably trained individuals. ICTC
should explore with industry, governments and
professional associations strategies for tackling
the certification gap.

33. Better Supply Side Data
Data on immigration by intended occupation and by qualifications are current and are available for all ICT occupations.
At the national level, data on enrolment and graduation
trends is much weaker and is neither sufficiently current nor
comprehensive enough to enable supply trends to be properly
monitored. In part this reflects the greater complexity of postsecondary data, especially at the college and CEGEP level,
where program titles and program durations often differ.
At both the university and college level, it may be difficult to
capture emerging programs that combine ICT with other fields.
Given the importance of current and comprehensive supply
side data, steps should be taken to improve current data.
ICTC should explore with the post-secondary system
how data on enrolments and graduations could
be made more current, more comprehensive, and
more comparable.
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Appendices
Appendix A: O
 utlook for Specific
ICT Occupations

Computer and Information Systems
Managers (A122):

Overview of Occupational Trends
Our projections suggest that there will be differences in the
employment growth rates of the various core ICT occupations.
The following table classifies the core ICT occupations by their
anticipated growth rate over the forecast period:
Above-Average Growth Rate
• Computer and information systems managers
• Information systems analysts and consultants
• User support technicians
Approximately Average Growth Rate
•
•
•
•
•

Telecommunication carriers managers
Computer engineers (except software engineers)
Software engineers and designers
Electrical and electronics engineering technologists and technicians
Systems testing technicians

Below-Average Growth Rate
•
•
•
•
•
•

Electronics engineers
Database analysts and data administrators
Computer programmers and interactive media developers
Web designers and developers
Computer network technicians
Broadcast technicians

Broadly, the anticipated trend is that the share of highly skilled
ICT occupations will remain approximately stable. The share
of medium skilled occupations will decline somewhat, while
the share of lower skilled occupations will increase. The following table summarizes these changes.
Projected Changes in the Occupational Composition
of ICT Employment
2007
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Slow
Moderate High
Growth Growth Growth

Highly Skilled
Occupations

47.9%

48.7%

48.1%

47.8%

Medium Skilled
Occupations

40.5%

39.5%

38.8%

38.3%

Lower Skilled
Occupations

11.6%

11.8%

13.1%

13.9%
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Estimated Employment, 2008

45,822

Estimated Employment, 2015 (Slow Growth)

49,756

Estimated Employment, 2015 (Moderate Growth)

50,734

Estimated Employment, 2015 (High Growth)

51,011

Computer and information systems managers occupy middle
and senior managerial roles in IT departments. The majority
(57%) are employed by ICT user companies and organizations.
Approximately 16% are employed in the public sector, where
our industry consultations suggest that demographic replacement requirements will arise earlier than in the private sector.
Owing to the combination of demographic trends and the
complex, experienced-based nature of the skills profile in
this occupation, labour shortages are anticipated over the
forecast period.
Between 2008 and 2015, Canadian employers will need
to recruit an average of 1,410 to 1,862 computer and
information systems managers annually. Employers’ total
requirements over the period, 2008 to 2015, will range
from 11,841 to 14,899 persons. These jobs are largely
tied to head offices. Approximately half of all jobs for computer and information systems managers are in Ontario.
No changes are anticipated in the regional distribution
of employment.
Retirement factors are more important than employment growth
in determining overall hiring requirements. Consequently, hiring
requirements could be brought forward, if the retirement rate
before age 65 increases above projections. The nature of these
jobs is that they require both technical knowledge and managerial experience. For the most part, newly minted graduates are
not a substitute for retiring managers. Similarly, knowledge of
Canadian business norms is important. This precludes many
(though not all) recent immigrant professionals, even though
many may have had managerial experience outside Canada.
Companies and organizations that do not have succession plans
will experience serious challenges in attracting replacements for
these positions.
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Low Growth

Moderate Growth

High Growth

Estimated Annual Hiring Requirements

1,480

1,602

1,862

Estimated Total Hiring Requirements, 2008–2015

11,841

12,819

14,899

Hiring Requirements Attributable to Changes in Employment

39.0%

43.6%

51.5%

Hiring Requirements Attributable to Demographic Replacement

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status

61.0%

56.4%

48.5%

College/CEGEP

Bachelor’s

Graduate

26.5%

33.1%

17.1%

2005

2006

2007

264

273

300

Likely Immigrant Share of Hiring Requirements

5%

Telecommunication Carriers Managers (A311):
Telecommunication Carriers Managers (A311):

10,433

Estimated Employment, 2015 (Slow Growth)

11,271

Estimated Employment, 2015 (Moderate Growth)

11,482

Estimated Employment, 2015 (High Growth)

11,952

Telecommunication carriers managers occupy middle and
senior managerial roles in the telecommunications industry.
Between 2008 and 2015, Canadian employers in the telecommunications industry will need to recruit an average of
347 to 432 telecommunications carriers managers annually.

Employers’ total requirement over the period 2008 to 2015
will be 2,773 to 3,455 persons. No changes are anticipated
in the regional distribution of employment. Three-quarters of
these jobs are based in Ontario and Quebec. Hiring requirements could be brought forward if the retirement rate before
age 65 increases above projections.
In the absence of integration constraints, immigration would
potentially meet 9% of these hiring requirements. Constraints
on integration, such as language challenges, unrecognized
qualifications, or experience that is not recognized would
reduce this potential supply source.
Smaller companies that do not have succession planning may
experience difficulty in meeting their hiring needs. However,
recent lay-offs in the telecom sector suggest that no systemic
labour shortage should be expected.

Low Growth

Moderate Growth

High Growth

347

373

432

Estimated Total Hiring Requirements, 2008–2015

2,773

2,984

3,455

Hiring Requirements Attributable to Changes in Employment

35.8%

40.4%

48.5%

Hiring Requirements Attributable to Demographic Replacement

64.2%

59.6%

51.5%

College/CEGEP

Bachelor’s

Graduate

26.1%

24.8%

11.7%

2005

2006

2007

34

29

35

Estimated Annual Hiring Requirements

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

5–7% based on past trends
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The estimated annual flow of new graduates into the labour
market is approximately 550.

Electrical & Electronics Engineers
(ICT-Focused only) (C033):
Estimated Employment, 2008

10,168

Estimated Employment, 2015 (Slow Growth)

10,753

Estimated Employment, 2015 (Moderate Growth)

10,884

Estimated Employment, 2015 (High Growth)

11,330

Electrical and electronics engineers are university-trained
engineers. The practice of engineering is regulated in
all Canadian jurisdictions. In the ICT field, electrical and
electronics engineers are engaged in the design, development,
and operation of electronics products and systems. In 2006,
approximately 31% of electrical and electronics engineers are
employed in ICT work.
Census and immigration data combine electrical and electronic engineering. Based on Census data, it is estimated that
31% of electrical and electronics engineers are qualified in
ICT-related electronics. This factor is applied to immigration
and graduation data.

The number of immigrant professionals with qualifications
in ICT-related electronics engineering has been falling –
from 791 in 2005 to 398 in 2007. It is estimated that over
the forecast period, the annual inflow of immigrant professionals who are educationally qualified in ICT-related electronics
engineering will be around 300. Internationally educated
professionals accounted for 23.9% of workers in this occupation in the 2006 Census.
The increments to supply from graduations and immigration
exceed expected hiring requirements by a considerable
margin: 850 new entrants to the labour market compared
to hiring requirements ranging from 303 to 375. Based
on these data, the challenges focus on narrowing the gap
between the package of technical skills and experience sought
by employers and the skill profile of new entrants. There is
also an important regional dimension. Notwithstanding the
overall ratio of supply to hiring requirements, the prairie
provinces, and especially Alberta, will experience labour
shortages. By contrast, in Ontario there is likely to be a
moderate over-supply.

Low Growth

Moderate Growth

High Growth

Estimated Annual Hiring Requirements

303

320

375

Estimated Total Hiring Requirements, 2008–2015

2,426

2,557

3,003

Hiring Requirements Attributable to Changes in Employment

25.4%

29.2%

39.7%

Hiring Requirements Attributable to Demographic Replacement

Percent of 2006 Employees with Post-Secondary Qualifications*

No. of Skilled Immigrants Granted Permanent Resident Status

74.6%

70.8%

60.3%

College/CEGEP

Bachelor’s

Graduate

11.7%

54.1%

25.0%

2005

2006

2007

791

530

398

Likely Annual Immigration Supply over Forecast Period

300

*T
 hese data suggest a potentially significant discrepancy with regulatory requirements. Some individuals may have other post-secondary qualifications that are
professionally recognized. Other individuals may be incorrectly coded as engineers, while still others may be correctly coded, but occupy engineering jobs without
the educational qualifications that are usually expected or required by regulatory bodies.
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Computer Engineers (except Software
Engineers) (C047):
Estimated Employment, 2008

25,740

Estimated Employment, 2015 (Slow Growth)

27,732

Estimated Employment, 2015 (Moderate Growth)

28,209

Estimated Employment, 2015 (High Growth)

29,366

Computer engineers are university-trained engineers. As
noted above, the practice of engineering is regulated in all
Canadian jurisdictions. Computer engineers are engaged in
the design, development and operation of computer hardware, along with the integration of hardware and software
applications.
There is potential for overlap between computer engineers
and software engineers. Computer engineers focus on the
design of hardware and on systems integration, whereas
software engineers focus on the high-level design of software
applications. In practice, this distinction sometimes is blurred,
especially in the consulting sector. Hence, many qualified
computer engineers may be doing software engineering and
some software engineers may be doing computer engineering.
The estimated annual flow of new graduates into the labour
market is approximately 750.
The number of immigrant professionals with qualifications in
ICT-related electronics engineering has been falling—from

983 in 2005 to 590 in 2007. It is estimated that over the
forecast period, the annual inflow of immigrant professionals
who are educationally qualified as computer engineers will
be around 400–450. Internationally educated professionals
accounted for 20.4% of workers in this occupation in the
2006 Census.
The combined increment to supply from graduations and
immigration will be approximately 1,150–1,200. Estimate
hiring requirements will be 688 to 893 workers. These data
suggest that a labour shortage is unlikely. Rather, the challenges focus on narrowing the gap between the package of
technical skills and experience sought by employers and the
skill profile of new entrants. As well, there is also an important
regional dimension. Notwithstanding the overall ratio of supply to hiring requirements, the prairie provinces, and especially
Alberta, will experience labour shortages. By contrast, in
Ontario there may be a moderate over-supply.
Approximately 60% of computer engineers are employed in
the ICT Sector. Virtually all the remainder are employed in
the consulting industry.
Following the downturn in the ICT industry in 2001, there was
considerable excess supply. In 2002, estimated unemployment
in this occupation was 13.2%. The 2006 Census shows a
decline of 6.6% (1,760) in the number of computer engineers
employed compared to 2001.

Low Growth

Moderate Growth

High Growth

688

748

893

Estimated Total Hiring Requirements, 2008–2015

5,507

5,984

7,141

Hiring Requirements Attributable to Changes in Employment

40.9%

45.6%

54.4%

Estimated Annual Hiring Requirements

Hiring Requirements Attributable to Demographic Replacement

Percent of 2006 Employees with Post-Secondary Qualifications*

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Annual Immigration Supply over Forecast Period

59.1%

54.4%

45.6%

College/CEGEP

Bachelor’s

Graduate

20.2%

42.4%

23.8%

2005

2006

2007

983

702

590

400–450

*T
 hese data suggest a potentially significant discrepancy with regulatory requirements. Some individuals may have other post-secondary qualifications that are
professionally recognized. Other individuals may be incorrectly coded as engineers, while still others may be correctly coded, but occupy engineering jobs without
the educational qualifications that are usually expected or required by regulatory bodies.
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Information Systems Analysts & Consultants (C071):
Estimated Employment, 2008

144,686

Estimated Employment, 2015 (Slow Growth)

157,344

Estimated Employment, 2015 (Moderate Growth)

160,533

Estimated Employment, 2015 (High Growth)

167,115

Information systems analysts and consultants are employed
by companies and organizations to identify and develop ICT
solutions to their business process needs. This occupation is
both the largest ICT core occupation and also the fastest growing. According to the 2006 Census, 24.7% of all employed
workers in core ICT occupations are information systems analysts and consultants. Approximately 42.8% of workers in this
occupation are employed in the consulting industry. A further
47.4% are employed in the ICT sector (excluding consulting).
Many of these individuals provide high-level vendor support
to clients and customers. The remainder (9.8%) work directly
for companies and organizations—chiefly large companies
and governments—assisting in the design and modification
of their internal systems to meet evolving business process
requirements.
Between 2001 and 2006, the number of individuals in this
occupation increased by 34.2% (35,290 persons). This type of
analytical work is among the least at risk of being displaced
by offshore suppliers of ICT technical services.

Information systems analysts and consultants require a high
degree of technical skill along with a well developed understanding of how to analyze business needs and processes.
An analyst with experience in one industry may not be readily
deployable in another industry because the business processes
and regulatory requirements can be quite different. Similarly,
non-Canadian experience may be inapplicable if business
practices, regulatory requirements, and organizational models
are different.
The need for relevant experience poses a particular challenge
for recent immigrants to Canada seeking to work in this
occupation. Similarly, recent graduates often lack exposure
to business needs analysis and, of course, are unlikely to
have in-depth experience in a particular industry.
Individuals may enter this field with a computer science or
engineering background onto which they have grafted business analysis skills or, alternatively, with a business studies
background onto which they have grafted technical training in
ICT. The difficulty in acquiring the business analysis experience
necessary to work in this occupation means that labour shortages are inevitable, in the absence of a more systemic way to
develop experience-based skills.
Employers should anticipate considerable difficulty in meeting
their recruitment needs for information systems analysts and
consultants.

Information systems analysis is a varied field. Our industry
consultations emphasized the importance of industry-specific,
and in many cases application-specific, experience and skills.
In-depth knowledge of ERP applications and their specialized
modules is increasingly important in this field.

Low Growth

Moderate Growth

High Growth

Estimated Annual Hiring Requirements

4,484

4,882

5,705

Estimated Total Hiring Requirements, 2008–2015

35,870

39,059

45,641

Hiring Requirements Attributable to Changes in Employment

41.9%

46.7%

54.4%

Hiring Requirements Attributable to Demographic Replacement

58.1%

53.3%

45.6%

College/CEGEP

Bachelor’s

Graduate

27.4%

36.1%

14.9%

2005

2006

2007

949

851

887

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements
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Database Analysts & Data Administrators (C072):
Estimated Employment, 2008

13,725

Estimated Employment, 2015 (Slow Growth)

14,076

Estimated Employment, 2015 (Moderate Growth)

14,205

Estimated Employment, 2015 (High Growth)

14,787

Employment growth is mainly a function of three factors:
• net business formation, which drives the creation of
new databases and, hence increases in the demand
for database analysts and data administrators;
• new database technologies applicable to records that
are not currently in electronic format; and
• attracting international data management work to Canada.

Database analysts and data administrators design and
maintain database systems. They are employed primarily by
the public sector and by ICT user industries. Approximately
25.9% of individuals in this occupation are employed by the
consulting and business services industry.
Three trends have affected this occupation and reduced its
demand trajectory. The first is the trend in some companies to
outsource the maintenance of their database systems. Second,
and concurrent with this, has been the move to offshore some
database maintenance functions, especially those pertaining to
legacy applications. And third, the adoption of more sophisticated design principles has reduced the amount of technical
labour required to maintain database systems. Between 2001
and 2006, the impact of these trends reduced by 2.7% the
number of individuals employed as database analysts and
data administrators. Over the period 2008 to 2015, a modest
net growth is projected in this occupation. Roughly threequarters of hiring requirements will be in response to
demographic replacement needs.
Between 2008 and 2015, Canadian employers will need to
recruit annually an average of 319 to 408 database analysts
and data administrators. Employers’ total requirement over
the period, 2008 to 2015, will be 2,554 to 3,265 persons.

Offsetting these sources of new demand are:
• technologies that reduce labour requirements in the
database field;
• offshoring; and
• outsourcing, which uses labour more efficiently and thereby
conserves on labour requirements.
Taking all of these factors into account, we judge the slowgrowth or moderate-growth scenarios to be the most realistic.
Outsourcers are expected to moderately increase their share of
database work and to move some of the related employment
to Atlantic Canada, as well as offshore. As a result, although
overall occupational growth is slower than in many ICT occupations, there will be a more significant increase in hiring
requirements in Atlantic Canada.
Legacy applications are particularly important in the database
field. The skills required to maintain these applications are not
being renewed. Nor is it reasonable to expect the post-secondary system to devote resources to applications that are dated
and declining in use. Student interest in dated technologies is
minimal. Retirements, therefore, pose continuity challenges.
Outsourcing shifts the burden of recruiting legacy application
skills. Many outsourcing firms have well-developed recruitment

Low Growth

Moderate Growth

High Growth

319

335

408

Estimated Total Hiring Requirements, 2008–2015

2,554

2,682

3,265

Hiring Requirements Attributable to Changes in Employment

23.8%

27.4%

40.4%

Estimated Annual Hiring Requirements

Hiring Requirements Attributable to Demographic Replacement

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

76.2%

72.6%

59.6%

College/CEGEP

Bachelor’s

Graduate

24.3%

35.3%

18.1%

2005

2006

2007

214

242

250

15–20% based on past trends

* Average of 2005–2007 immigration as percent of estimated annual hiring requirements.
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channels and are efficient in recruiting persons with legacy
application skills. There may also be a need to supplement
the declining domestic skill base in legacy application skills
with targeted immigration, notably from Eastern Europe,
where comparable legacy applications are still current.
Software Engineers and Designers (C073):
Estimated Employment, 2008

30,869

Estimated Employment, 2015 (Slow Growth)

33,346

Estimated Employment, 2015 (Moderate Growth)

33,936

Estimated Employment, 2015 (High Growth)

35,328

Software engineers and designers undertake high-level and
complex design of software and operating applications.
Between 2001 and 2006, the number of individuals in this
occupation increased by 15.7% (4,060 persons). Growth in
demand over the period 2008 to 2015 is projected to be
lower (8.0% to 10.5%), owing to slower growth in the international economy and to the impact of the higher Canadian
dollar on Canada’s competitive position in attracting and
retaining this type of work.
Software design is highly internationalized. The geographic
location of design work is determined by a number of factors.
These include the cost of skilled labour, business ownership
and structure, and the availability of skills—especially advanced
and specialized skills. This occupation has the highest proportion of workers with graduate degrees (27.3%).
Some large developers maintain design centres in more than
one country. While a number of the largest software developers
have opened design centres in India and other low-wage
countries, this is not widespread, nor is it representative of
the offshoring phenomenon. The preponderance of software
design is still done in the OECD region, although India, and
possibly China, may play a more important role in high-level
design functions in the future. At least for the next several
years, Canada’s principal competitors are other OECD
countries, especially the United States.
Changes in technology have an immediate and significant
impact on software engineers and designers. Individuals
in this occupation are under the greatest pressure to have
leading-edge skills and to be adept at applying the most
current software design strategies.
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Between 2008 and 2015, we project that Canadian employers
will recruit annually an average of 686 to 934 software
engineers and designers. Employers’ total requirement over
the period, 2008 to 2015, will be 5,491 to 7,473 persons.
Institutional or cost-related improvements in Canada’s competitive position could increase these hiring requirements,
though the impact would be felt in the latter years of the
forecast period.
The regional distribution of software engineers and designers
differs from that of other ICT core occupations. In particular,
the regional shares of B.C. and Ontario are much larger in
this occupation, accounting for respectively 55.4% and 17.3%
of employment.
The estimated annual flow of new graduates into the labour
market from software engineering programs is approximately
300. However, it should be noted that many graduates of
computer science programs also work as software engineers.
The number of immigrant professionals with qualifications in
software engineering has been falling—from 1,091 in 2005
to 820 in 2007. It is estimated that over the forecast period,
the annual inflow of immigrant professionals who are educationally qualified as software engineers will be around 600.
Internationally educated professionals accounted for 22.3%
of workers in this occupation in the 2006 Census.
The increments to supply from graduations and immigration
will be around 900 persons. It is unrealistic to expect immigrant professionals to integrate quickly or completely into
the labour market, even if new programs are put in place.
As well, many recent graduates will lack the experience
needed to move immediately into software engineering jobs.
Annual hiring requirements will range from 686 to 934.
Based on supply and demand trends, we conclude that there
will be a moderate labour shortage for software engineers,
though this may not materialize in the slow-growth scenario. In
addition to moderate labour shortage challenges, employers
will face a more serious need to narrow the gap between the
package of technical skills and experience sought by employers and the skill profile of new entrants. There is also an
important regional dimension. Alberta, and B.C. to an even
greater degree, will experience significantly more serious
labour shortages as well as skills shortages.
One of the most significant challenges for software design in
Canada is the importance of scale factors in the labour market. Software design companies require a large labour pool
from which they can recruit the advanced and specialized skills
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Low Growth
Estimated Annual Hiring Requirements

Moderate Growth

High Growth

686

760

934

Estimated Total Hiring Requirements, 2008–2015

5,491

6,082

7,473

Hiring Requirements Attributable to Changes in Employment

50.7%

55.5%

63.8%

Hiring Requirements Attributable to Demographic Replacement

49.3%

44.5%

36.2%

College/CEGEP

Bachelor’s

Graduate

12.2%

50.2%

27.3%

2005

2006

2007

995

820

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Annual Immigration Supply over Forecast Period

1,091

600

they require. The United States offers employers these labour
market conditions in a number of regions, notably the San
Francisco Bay area, the Greater Boston area, and the Greater
Seattle area, among others. Outside of the Greater Toronto
Area and the Greater Montreal area, our industry consultations indicate that employers often encounter serious difficulties
recruiting individuals with specialized or advanced skills from
the local labour market and even greater difficulty in inducing
them to relocate.
Ensuring that software engineers and designers have access to
specialized training and continuing professional development
will be important both in maintaining Canadian competitiveness and, in small labour markets, attracting and retaining
qualified professionals.
Computer Programmers & Interactive
Media Developers (C074):
Estimated Employment, 2008

100,655

Estimated Employment, 2015 (Slow Growth)

103,966

Estimated Employment, 2015 (Moderate Growth)

104,947

Estimated Employment, 2015 (High Growth)

109,250

Computer programmers and interactive media developers
write, integrate and test computer code within an overall
design and architectural framework.
Between 2001 and 2006, there was virtually no increase in the
number of employed computer programmers and interactive
media developers. Employment grew over the five-year period
by only 170 persons (0.2%).
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This occupation was among the most severely affected by the
downturn in the ICT industry and by the subsequent growth
of both outsourcing and offshoring. Over the period 2008
to 2015, we expect increased demand related to interactive
media development to be offset, in part, by an increase in
outsourcing and offshoring. We also expect domestic outsourcers to relocate some of this work to Atlantic Canada.
Between 2008 and 2015, we estimate that Canadian employers will need to recruit annually an average of 1,757 to 2,418
computer programmers and interactive media developers.
Employers’ total requirement over the period 2008 to 2015
will be 14,056 to 19,340 persons.
A variety of post-secondary programs at both the university
and college/CEGEP level have the potential to supply the
required number of computer programmers. However,
graduates of these programs are also educationally qualified
for other ICT occupations. Consequently, there is not a simple
1:1 relationship between hiring requirements and graduation
trends. That being said, the estimate annual cohort of university graduates in computer science will be around 3,500
persons. College and CEGEP graduations will augment this
number.
Immigration also plays a key role in meeting employers’
hiring requirements for computer programmers. Immigrant
professionals account for 18.3% of persons in this occupation.
Immigration has declined moderately in this occupation, from
1,380 in 2005 to 1,111 in 2007. Over the forecast period,
we expect immigration levels in this occupation to be around
900–1,000, though they could decline from this level under
the slow-growth scenario.
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Low Growth

High Growth

Estimated Annual Hiring Requirements

1,757

1,880

2,418

Estimated Total Hiring Requirements, 2008–2015

14,056

15,037

19,340

Hiring Requirements Attributable to Changes in Employment

32.9%

37.3%

51.3%

Hiring Requirements Attributable to Demographic Replacement

67.1%

62.7%

48.7%

College/CEGEP

Bachelor’s

Graduate

26.2%

40.0%

16.7%

2005

2006

2007

1,178

1,111

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Annual Immigration Supply over Forecast Period

At current levels, immigration trends, coupled with graduation
trends (even at lower than current rates), suggest that in
some regions there will be an over-supply in the labour market with job-seekers experiencing significant difficulty in finding
employment commensurate with their education. Some of
these graduates may acquire the additional skills that will
enable them to move into other ICT fields, such as business
and systems needs analysis.
Industry consultations suggested skills shortages in the two
areas. The first of these is security and encryption programming, where requirements have increased and will continue
to increase. The second area pertains to support for legacy
applications. As noted earlier, the skills required to maintain
legacy applications are not being renewed.
Web Designers and Developers (C075):
Estimated Employment, 2008

20,493

Estimated Employment, 2015 (Slow Growth)

21,215

Estimated Employment, 2015 (Moderate Growth)

21,443

Estimated Employment, 2015 (High Growth)

22,322

October 2008

1,380

900–1,000

Even at current reduced graduation levels, there does not
appear to be a likelihood of a national labour shortage in
this occupation. In the prairie provinces, and especially Alberta,
the supply/demand position is different. Labour shortages are
certain to prevail in Alberta, and likely to prevail in Manitoba
and Saskatchewan.
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Web designers and developers develop and support Internet
and intranet sites.
Demand for Web design and maintenance will increase as
more companies and public sector organizations turn to the
Web to disseminate information. As well, there will be an
increase in the number of companies and organizations
that will upgrade their sites using Web 2.0 technologies. To
a significant degree, however, the demand for Web designers
and developers will be offset by programming technologies
that conserve on technical labour and by offshoring. The
maintenance of e-commerce sites, for example, is largely
undertaken offshore. Between 2001 and 2006, employment
in this occupation declined by 11.6%.
Over the period 2008 to 2015, in light of expected investments
by business and the public sector in more sophisticated Web
sites, we anticipate modest net employment growth of around
5.3% to 6.8% over the forecast period. We also expect some
of this work to relocate to Atlantic Canada or Quebec. This
outlook, however, could be adversely affected by a prolonged
economic slow-down. This would lead companies and organizations to defer major upgrades. As well, a change to the
offshoring assumption could cancel any expected job increases.
Between 2008 and 2015, we estimate that Canadian employers will need to recruit annually an average of 341 to 479 Web
designers and developers. Employers’ total requirement over
the period, 2008 to 2015, will be 2,724 to 3,831 persons.
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Low Growth
Estimated Annual Hiring Requirements

Moderate Growth

High Growth

341

369

479

Estimated Total Hiring Requirements, 2008–2015

2,724

2,952

3,831

Hiring Requirements Attributable to Changes in Employment

39.5%

44.1%

56.9%

Hiring Requirements Attributable to Demographic Replacement

73.4%

69.5%

43.7%

College/CEGEP

Bachelor’s

Graduate

30.2%

28.6%

10.3%

2005

2006

2007

141

158

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

115

5–10% based on past trends

30.9% of Web designers and developers do not have a
post-secondary qualification. Securing industry support for
occupational standards will be important in upgrading
the skills of this segment of the ICT workforce.
The pool of computer science graduates together with
projected immigration means that there is unlikely to be
a labour shortage in this occupation, although a regional
shortage is likely in Alberta.
Electrical & Electronics Engineering Technologists
and Technicians (C141):
Estimated Employment, 2008

32,098

Estimated Employment, 2015 (Slow Growth)

34,012

Estimated Employment, 2015 (Moderate Growth)

34,447

Estimated Employment, 2015 (High Growth)

35,860

Electrical and electronics engineering technologists and technicians require college training. However a significant number
of internationally trained engineering graduates also take jobs
in this occupation. This occupational grouping includes both
electrical system technologists/technicians and electronics technologists/technicians. It is the latter group which is considered
a core ICT occupation. Approximately 28% of electrical and
electronics engineering technologists and technicians are
employed in the ICT sector.
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Between 2001 and 2006, the number of electrical and electronics engineering technologists and technicians declined
by 15.3%. This reflected the adoption of labour-eliminating
technologies, as well as the movement of some manufacturing
facilities to lower-cost locations. Nevertheless, investment in
electronics technology and general investment and output
trends point to moderate employment growth in this occupation over the forecast period. Growth is projected at somewhat
less that 1% per year.
Between 2008 and 2015, Canadian employers will need
to recruit annually an average of 966 to 1,197 electrical
and electronics engineering technologists and technicians.
Employers’ total requirement over the period 2008 to 2015
will be 7,727 to 9,574 persons. Most of this demand will
arise from demographic pressures. If the downturn in the
manufacturing sector is more prolonged or deeper than
projected, these hiring requirements will decline.
Even though both college enrolments and immigration are
down, the expected growth of demand does not lead us to
anticipate any labour shortages in this occupation, though
some regions, such as Alberta, may experience shortages.
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Estimated Annual Hiring Requirements

Low Growth

Moderate Growth

High Growth

966

1,020

1,197

Estimated Total Hiring Requirements, 2008–2015

7,727

8,162

9,574

Hiring Requirements Attributable to Changes in Employment

26.6%

30.5%

40.7%

Hiring Requirements Attributable to Demographic Replacement

73.4%

69.5%

59.3%

College/CEGEP

Bachelor’s

Graduate

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status

56.9%

8.4%

2.8%

2005

2006

2007

517

522

706

Likely Immigrant Share of Hiring Requirements

10–15%

Computer Network Technicians (C181):
Estimated Employment, 2008

48,782

Estimated Employment, 2015 (Slow Growth)

50,383

Estimated Employment, 2015 (Moderate Growth)

50,876

Estimated Employment, 2015 (High Growth)

52,962

Computer network technicians install and support local
area networks (LANs) and wide area networks (WANs).
Approximately two-thirds (64.3%) of computer network
technicians are employed by user industries.

Between 2001 and 2006, the number of computer network
technicians increased by only 2.6%. There are two reasons for
this slow growth. First, LANs now cover all large organizations
and most medium-sized organizations. As a mature segment
of ICT, the scope for LAN growth is limited. Second, laboursaving technologies have reduced the amount of technical
labour required to maintain a network. In light of these
factors, growth over the period 2008 to 2015 is projected
at 0.6%–0.8% per year.
Between 2008 and 2015, Canadian employers will need
to recruit annually an average of 1,007 to 1,329 computer
network technicians. Employers’ total requirement over the
period 2008 to 2015 will be 8,055 to 10,634 persons.
In 2006, only 65.8% of computer network technicians had
post-secondary qualifications. Securing industry support for
occupational standards will be important in upgrading the
skills of this segment of the ICT workforce. No labour shortages are expected.
Low Growth

Moderate Growth

High Growth

Estimated Annual Hiring Requirements

1,007

1,069

1,329

Estimated Total Hiring Requirements, 2008–2015

8,055

8,548

10,634

Hiring Requirements Attributable to Changes in Employment

28.9%

33.0%

46.1%

Hiring Requirements Attributable to Demographic Replacement

48.8%

44.1%

53.9%

College/CEGEP

Bachelor’s

Graduate

40.1%

19.9%

5.8%

2005

2006

2007

408

464

526

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

42

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

10–15%

Prism Economics and Analysis
Centre for Spatial Economics

User Support Technicians (C182):
Estimated Employment, 2008

64,896

Estimated Employment, 2015 (Slow Growth)

70,277

Estimated Employment, 2015 (Moderate Growth)

80,428

Estimated Employment, 2015 (High Growth)

89,416

User support technicians provide help-desk support for
applications, operating systems, and devices. They are
employed predominantly in call centres, although some
large organizations maintain in-house user support services
and there has also been growth in services provided by
third parties that offer on-site support when required.
The period 2001 to 2006 saw a rapid growth in employment
in this occupation, from 47,000 in 2001 to 62,195 in 2006—
an increase of 32.3%. Much of this growth was related to the
expansion of call centres in Canada that serve the U.S. market, especially the wireless telecom sector. Both the U.S. market
and the Canadian market are approaching saturation. In the
U.S. it is estimated that 80% market penetration was reached
in 2007.27 Market penetration lags in Canada. The industry
association estimates that in 2008, the Canadian market
penetration rate is 62%.28 Some decline in the rate of growth
of wireless subscriptions should be expected with a corresponding decline in the rate of growth in the demand for
user support technicians.

We are anticipating growth of 1.3% to 4.3% per year for the
period 2008 to 2015. This compares to 5.7% annual growth
in the period 2001 to 2006. There are strong cost pressures
to offshore help-desk work. The difference between the three
growth scenarios reflects different assumptions in the amount
of this work that will be offshored and the amount of U.S.
market work that Canadian outsourcers will be able to attract.
Between 2008 and 2015, Canadian employers will need to
recruit annually an average of 1,575 to 3,967 user support
technicians. Employers’ total requirement over the period
2008 to 2015 will be 12,599 to 31,738 persons.
Call centre-based technical support work is being targeted by
a number of jurisdictions, some of which offer attractive incentives. The employment projections and the regional distribution
of employment outlined in this analysis could be altered by the
introduction of new policies and location incentives, or the
winding down of existing incentives.
While some help-desk work is complex and may require
university-level training in computer science, most help-desk
work is much less complex and requires college-level training
or less. In 2006, 37.8% of user support technicians did not
have a post-secondary qualification. Many of these may be
students who are working part-time. (7.7% reported in the
Census that they had “some university.”) The average age
of user support technicians is 35—the youngest of ICT
occupations.
Employers in Alberta could experience moderate labour
shortages, although it is more likely that these shortages
will be avoided by outsourcing decisions.

27

Chethan Sharma Consulting: www.chetansharma.com/usmarketupdateq207.htm

28

Canadian Wireless Telecommunications Association: cwta.ca/CWTASite/english/index.html
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Low Growth

Moderate Growth

Estimated Annual Hiring Requirements

1,575

2,844

3,967

Estimated Total Hiring Requirements, 2008–2015

12,599

22,750

31,738

Hiring Requirements Attributable to Changes in Employment

51.2%

72.9%

80.6%

Hiring Requirements Attributable to Demographic Replacement

48.8%

27.1%

19.4%

College/CEGEP

Bachelor’s

Graduate

38.1%

19.0%

5.1%

2005

2006

2007

104

173

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status

60

Likely Immigrant Share of Hiring Requirements

5–10%

In Atlantic Canada, demographic trends will undermine the
historic reliance on the youth labour market. Higher turnover
rates will occur as labour supply conditions become tighter.
Employers may need to consider certification standards to
stabilize labour supply and upgrade skill standards.
Systems Testing Technicians (C182):
Estimated Employment, 2008

7,801

Estimated Employment, 2015 (Slow Growth)

8,450

Estimated Employment, 2015 (Moderate Growth)

8,608

Estimated Employment, 2015 (High Growth)

8,961

Systems testing technicians execute testing protocols on
software applications, operating systems, and telecomm
systems. Approximately 57% of systems testing technicians
are employed by companies in the ICT sector. The remainder

are employed by user industries, chiefly in relation to proprietary software applications. The financial sector employs 10.7%
of systems testing technicians to ensure the integrity of its
ICT processes.
Between 2001 to 2006, employment in this occupation
increased by 13.6%.
Between 2008 and 2015, Canadian employers will need to
recruit annually an average of 189 to 253 systems testing
technicians. Employers’ total requirement over the period
2008 to 2015 will be 1,512 to 2,023 persons.
To a significant degree, systems testing technicians require
skills and experience that are specific to the applications or
systems that they are testing. The importance of application
or system-specific skills and experience will lead to moderate
recruitment challenges for some employers.

Low Growth

Moderate Growth

High Growth

189

209

253

Estimated Total Hiring Requirements, 2008–2015

1,512

1,670

2,023

Hiring Requirements Attributable to Changes in Employment

49.4%

54.2%

62.2%

Estimated Annual Hiring Requirements

Hiring Requirements Attributable to Demographic Replacement

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

50.6%

45.8%

37.8%

College/CEGEP

Bachelor’s

Graduate

28.2%

31.8%

12.9%

2005

2006

2007

19

28

31

10%–15% based on past trends

* Average of 2005–2007 immigration as percent of estimated annual hiring requirements.
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Broadcast Technicians (F124):
Estimated Employment, 2008

2,763

Estimated Employment, 2015 (Slow Growth)

2,772

Estimated Employment, 2015 (Moderate Growth)

2,783

Estimated Employment, 2015 (High Growth)

2,897

Broadcast technicians install, test and operate electronic
equipment used to record and transmit audio and video
data. Most audio and video data are now in digital format.
Broadcast technicians are employed by radio and television
broadcasters, equipment manufacturers and supporters, and
by Internet-based communications companies.

Demand for broadcast technicians is driven by the growth
of broadcast channels in television, radio, satellite and the
Internet. Growth in demand is expected from this source,
although it is not projected to be especially strong growth.
Between 2008 and 2015, Canadian employers will need to
recruit annually an average of 63–78 broadcast technicians.
Employers’ total requirement over the period 2008 to 2015
will be 502–627 persons. A major increase of satellite or
Internet broadcasting would alter this demand trajectory,
as well as skill requirements. We expect specialty television
channels to increase in number, but at a rate comparable
with recent trends.

Between 2001 to 2006, employment in this occupation
declined by 9.5%, largely as a result of new technologies
that conserve on technical labour requirements. Employment
over the period 2008 to 2015 will be essentially flat.
Employment requirements will be determined mainly by
demographic replacement needs.

Low Growth

Moderate Growth

High Growth

Estimated Annual Hiring Requirements

63

64

78

Estimated Total Hiring Requirements, 2008–2015

502

513

627

Hiring Requirements Attributable to Changes in Employment

10.2%

12.1%

28.1%

Hiring Requirements Attributable to Demographic Replacement

89.8%

87.9%

71.9%

College/CEGEP

Bachelor’s

Graduate

57.6%

11.6%

4.4%

2005

2006

2007

21

25

13

Percent of 2006 Employees with Post-Secondary Qualifications

No. of Skilled Immigrants Granted Permanent Resident Status
Likely Immigrant Share of Hiring Requirements

10%–15%
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ICT-Related Occupations
ICT-related occupations comprise jobs in the ICT sector whose
incumbents need formal training or substantial experience in an
ICT environment to perform their job, but whose occupations
would not be considered ICT occupations if they were found
outside the ICT Sector. The largest of these ICT-related occupations is persons engaged in technical sales for companies in the
ICT industry. Technical sales specialists account for 44.1% of all
persons in the ICT-related occupations category.
The following summarizes estimated employment in ICTrelated occupations in 2008 and projected hiring requirements
through to 2015. Between 60% and 80% of hiring requirements are driven by the need to replace workers who will
retire over the forecast period.

In the high-growth scenario, labour shortages could affect
managerial occupations, which will account for 21-23%
of hiring requirements. In the slow-growth scenario, the
manufacturing downturn implies that labour shortages
will not be the key problem.
By far the greatest number of hiring requirements will be for
technical sales specialists, who will account for around 36%
of all hiring requirements in ICT-related occupations.
Immigration has historically supplied around 11% of workers
in these occupations.

Summary of Projected Hiring Requirements in ICT-Related Occupations, 2008 to 2015
Estimated Net Requirements: 2008 to 2015
Low Growth

High Growth

A016 Senior managers—goods production, utilities, transp. & construction

906

1,006

1,148

A121 Engineering managers

627

711

831

A123 Architecture and science managers

52

59

69

1,108

1,246

1,442

338

400

488

C011 Physicists and astronomers

49

59

74

C021 Biologists and related scientists

19

24

30

C032 Mechanical engineers

387

450

541

C041 Industrial and manufacturing engineers

385

451

545

C046 Aerospace engineers

102

121

147

C048 Other professional engineers, not elsewhere classified

21

25

31

C061 Mathematicians, statisticians and actuaries

52

60

71

C132 Mechanical engineering technologists and technicians

134

155

184

C133 Industrial engineering & manuf. technologists and technicians

376

434

517

C143 Industrial instrument technicians and mechanics

158

183

217

24

27

31

F021 Authors and writers

512

594

709

F141 Graphic designers and illustrators

345

458

617

G121 Technical sales specialists, wholesale trade

3,096

3,633

4,395

Total ICT-Related Occupations

8,691

10,094

12,083

A391 Manufacturing managers
B021 Specialists in human resources

C161 Non-destructive testers and inspectors
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Appendix B: Regional Human Resources Outlook
Atlantic Region:
Summary of Projected Hiring Requirements in ICT Occupations Atlantic Region, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth

Moderate Growth

High Growth

A122 Computer and information systems managers

448

485

564

A311 Telecommunication carriers managers

102

111

132

C033 Electrical and electronics engineers

293

299

318

C047 Computer engineers (except software engineers)

188

200

231

1,289

1,409

1,651

321

327

356

C071 Information systems analysts and consultants
C072 Database analysts and data administrators
C073 Software engineers and designers

157

175

214

1,986

2,034

2,241

C075 Web designers and developers

433

446

495

C141 Electrical and electronics engineering technologists and technicians

421

1,464

1,476

C181 Computer network technicians

680

707

823

C182 User support technicians

C074 Computer programmers and interactive media developers

870

1,791

2,635

C183 Systems testing technicians

49

54

65

F124 Broadcast technicians

21

20

27

7,261

9,524

11,228

546

719

835

7,808

10,243

12,063

Total: Core ICT Occupations
ICT Related
Total all ICT Occupations
* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers
in the Atlantic region will need to recruit between 7,808 and
12,063 ICT workers. On an annual basis, employers will
need to recruit between 976 and 1,508 workers.
In 2007, Atlantic Canada accounted for approximately 4.6%
of workers in ICT occupations. This compares to a share of
approximately 6.5% of overall employment. The principle
reason for the region’s lower employment share is its lower
share of head offices. In the ICT user industries, ICT employment gravitates to head office locations. Atlantic Canada
also has a lower share of ICT sector employment.27

29

The major growth factor in the Atlantic Canada’s ICT employment base is the region’s cost attractiveness for providing
labour-intensive ICT services to out-of-region clients and users.
Lower occupancy costs, location incentives, and (until recently) a
surplus of qualified job-seekers made the Atlantic region attractive both to outsourcers that supply ICT services on a contract
basis and to companies looking to establish technical support
centres. The opening of a technical support centre can have a
significant impact on the regional labour market. For example,
the technical support centre established in Halifax by Research
in Motion in 2006 will create an estimated 1,200 jobs, of which
a substantial majority will be ICT jobs. Major outsourcers have
also had a significant impact on the regional labour market.

A 2003 study estimated that the Atlantic region’s share of head office employment was 4.5%, compared to its 6.5% share of overall employment. John R. Baldwin,
Desmond Beckstead and Mark Brown, Hollowing-out, Trimming-down or Scaling-up? An Analysis of Head Offices in Canada, 1992-2002, Statistics Canada, Cat
No. 11F0027MIE – No. 019, Table 4, page 14.
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Unemployment Rate for Natural and Applied Science Occupations Atlantic Region and Canada Statistics Canada, CANSIM
Newfoundland
and Labrador

Prince Edward
Island

Nova

New
Brunswick

Atlantic
Region

Canada

2000

8.2%

7.1%

4.6%

5.6%

5.8%

3.0%

2001

7.5%

5.9%

4.5%

5.2%

5.4%

3.8%

2002

7.8%

8.1%

5.9%

4.7%

6.1%

4.5%

2003

8.6%

8.3%

7.2%

5.0%

6.9%

4.5%

2004

6.7%

11.1%

4.2%

4.6%

5.2%

3.8%

2005

8.8%

5.0%

5.0%

5.5%

6.0%

2.9%

2006

5.1%

4.4%

4.9%

4.3%

4.7%

2.6%

2007

6.4%

5.0%

3.4%

2.8%

4.0%

3.0%

The Atlantic region has positioned itself as a near-shore alternative to offshore suppliers. The key difference in the three
growth scenarios is different assumptions about the rate of
growth of this near-shore work. The slow-growth scenario sees
near-shore work increasing at approximately 2.5% per year.
The moderate-growth scenario increases this growth rate to
3.4%, while the high-growth scenario anticipates growth of
3.9% per year.
A consequence of the important role of near-shore work in the
Atlantic region’s ICT labour market is that the ICT employment
profile in Atlantic Canada differs from the national profile. The
occupations that are central to being a near-shore supplier of
ICT services are computer programmers, computer network
technicians, and user support technicians. In Atlantic Canada,
these occupations accounted for 41.1% of ICT employment
in 2006. On a national basis, these occupations represented
34.1% of ICT employment. Growth in ICT employment in
Atlantic Canada will be biased towards these occupations.
These occupations will account for 45% to 47% of projected
ICT employment growth in Atlantic Canada. The importance
of these occupations to future employment growth should focus
attention on the “certification gap” that characterizes these
occupations, especially user support technicians. Too great a
proportion of these user support technicians (41.6%) have no
post-secondary qualifications.
Owing to the Atlantic region’s smaller labour market, recruitment
difficulties will be especially acute in the three labour-shortage
occupations—computer and information systems managers,
information systems analysts and consultants, and software engineers. The region’s low intake of immigrant professionals—0.7%
of those who arrived between 2005 and 2007—will compound
what is already a difficult situation, unless measures are taken to
increase the region’s share of settlements.
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Unemployment rates in the Atlantic region have declined, especially for workers in natural and applied science occupations.
In this context, employers seeking to fill jobs are finding that
recruitment conditions are more challenging. This represents
an important change.
As can be seen from the table above, for the broad category
of natural and applied science occupations, the Atlantic region
has moved from a labour market characterized by an oversupply of professionally qualified job seekers to more balanced
conditions. This is “the new normal.” Employers will find that
the ratio of applicants per job has declined and will continue
to decline. Employers will also find that the best applicants
often have other employment options and that delay in making a satisfactory job offer will result in losing an attractive
candidate. There is little prospect of returning to labour surplus
conditions. Industry and employers, therefore, will need to
deal with these changed labour market conditions and fashion
human resource management and industry strategies
accordingly.
On a national basis, in 2006, 76.6% of workers in ICT Core
Occupations had a post-secondary qualification. In Atlantic
Canada, that proportion was 74.0%. However, in Atlantic
Canada only 7.6% of workers in core ICT occupations held
a graduate degree, compared to 14.3% on a national basis.
Employers in the Atlantic region that are seeking to recruit
workers with specialized or advanced skills are likely to
encounter significantly more difficulty than employers in most
other regions. To meet their requirements for specialized or
advanced skills, employers in Atlantic Canada will need to
make more use of targeted immigration strategies.

Prism Economics and Analysis
Centre for Spatial Economics

In the new labour market conditions that prevail in the Atlantic
region, employers are unlikely to experience difficulty in filling
entry level job vacancies. However, employers will experience
difficulty in filling jobs that require moderate experience (4–6
years) or advanced experience (7+ years). These shortages are
the “echo effect” of the decline in new entrants into the ICT
labour force after the downturn in 2001. This echo effect, and
the hiring difficulties it creates, will continue until approximately
2012, after which supply conditions will stabilize. Addressing
the shortage of individuals with 4–6 years of experience will put
an increased burden on employers’ internal training capacity
and may also create an increased need for continuing professional development opportunities.
Atlantic employers will also experience difficulty in recruiting
information systems analysts and consultants. This occupation
requires a mix of technical ICT skills, experience in analyzing
business process needs, and the ability to fashion ICT solutions
to those needs. Experience must often be industry-specific and,
in some cases, application-specific (e.g., SAP or Oracle).
Employers in all regions will experience recruitment difficulties
for information systems analysts. However, in Atlantic Canada,
these difficulties will be more acute for two reasons. First,
Atlantic Canada attracts an extremely low proportion of internationally educated ICT professionals—0.7% of those who
arrived between 2005 and 2007 and intended to work in
ICT. Overall, internationally educated ICT professionals
account for only 2.4% of employment in ICT occupations.
Second, based on our industry consultations, we believe that
there is significant net migration of experienced or more highly
trained information systems analysts out of Atlantic Canada.
These anecdotal reports are consistent with differences in
the proportion of information systems analysts with graduate
degrees. In Atlantic Canada, only 9.8% of information systems
analysts hold a graduate degree, compared to 14.9% on a
national basis.
The Atlantic region is also home to a large call-centre industry.
This industry has particular requirements for programmers,
data analysts, network administrators, and technicians to
maintain the telecom installations and ICT applications that
the sector depends on. Most call centres now utilize VoIP
technology, which requires integration of IP with telephony.
Employers in this sector should anticipate increased difficulty
in meeting their staffing requirements for these functions.

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

Many of the skill areas for which employers report difficulty
recruiting, or should anticipate difficulty in the future, include
skills that are central to the provision of near-shore ICT services, regardless of whether those services are supplied by an
outsourcing firm or an in-house technical support centre. The
focus of near-shore work is providing support to application or
device users, not on the design of major upgrades or implementations. This is consistent with our projections on the ratio
of hiring requirements between computer programmers and
software engineers. In the Atlantic region, that ratio will be
around 11 computer programmers hired for each software
engineer. On a national basis, the ratio will be 3:1. Consistent
with this description of the ICT labour market in the Atlantic
region, the specific technical skills for which employers in
Atlantic Canada should expect difficulty recruiting are: legacy
application maintenance skills, .Net programming skills, java
programming skills, and database administration skills.
In 2006, only 2.1% of ICT workers in Atlantic Canada were
internationally educated professionals. In the long run, attracting and integrating more internationally educated professionals
will be strategically important. If Atlantic Canada fails to attract
and retain more internationally educated ICT professionals,
there is a risk that the growth of near-shore ICT services will
be constrained by labour shortages. The high-growth scenario
would be difficult, perhaps impossible, to achieve without
increasing the utilization of skilled immigrants.
Based on the projected hiring needs over the period 2008
to 2015, four important areas require the attention of both
industry leaders and governments:
1. Attracting and then successfully integrating a significantly
greater number of internationally educated professionals.
2. Improving opportunities for continuing professional
development.
3. Addressing the certification gap for user support
technicians.
4. Supporting the development of multi-disciplinary
programs at the post-secondary level that combine
ICT with other fields.
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Quebec:
Summary of Projected Hiring Requirements in ICT Occupations Quebec, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth

Moderate Growth

High Growth

2,329

2,528

2,952

612

667

792

C033 Electrical and electronics engineers

1,414

1,444

1,550

C047 Computer engineers (except software engineers)

1,010

1,099

1,316

C071 Information systems analysts and consultants

7,313

8,040

9,550

C072 Database analysts and data administrators

551

575

680

C073 Software engineers and designers

866

948

1,144

3,333

3,585

4,695

570

611

771

C141 Electrical and electronics engineering technologists and technicians

1,638

1,768

1,808

C181 Computer network technicians

1,645

1,778

2,343

C182 User support technicians

A122 Computer and information systems managers
A311 Telecommunication carriers managers

C074 Computer programmers and interactive media developers
C075 Web designers and developers

2,548

4,351

5,949

C183 Systems testing technicians

275

306

374

F124 Broadcast technicians

108

110

132

24,211

27,810

34,056

1,775

2,034

2,447

25,986

29,844

36,503

Total: Core ICT Occupations
ICT-Related
Total all ICT Occupations
* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers in
Quebec will need to recruit between 25,986 and 36,503 ICT
workers. On an annual basis, employers will need to recruit
between 3,248 and 4,562 workers.
The slow-growth scenario anticipates that outsourcing, offshoring and the impact of the higher dollar will constrain growth
through much of the forecast period. ICT employment is projected to increase by only 0.75% per year in the slow-growth
scenario. In the moderate-growth scenario these constraints are
less significant and ICT employment will increase by 1.1% per
year. A factor that constrains growth in the moderate-growth
scenario is a shortage of suitably skilled labour. The recruiting
difficulties that this supply constraint implies, will encourage
firms to outsource work so as to shift the risk of dealing with
skills shortages to a third party. In turn, outsourcers may move
some of this work outside of Quebec, either to Atlantic Canada
where supply conditions will be less difficult or to offshore

50

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

locations. In the high-growth scenario, ICT employment will
grow by 1.7% per year. The high-growth scenario is premised
on the supply side constraints being addressed. Certain occupations could experience even sharper growth than is projected
in the high-growth scenario if there is a marked increase in
demand for particular technologies, e.g., electronic gaming
applications or Web 2.0 applications.
In 2007, Quebec accounted for approximately 22.8% of workers in ICT occupations. ICT employment in Quebec is diverse
with both a substantial user industry base and also an ICT
supplier industry base. For the provision of certain types of
technical support, the availability in Quebec of a qualified
and bilingual workforce is a major competitive advantage.
As a result, Quebec has become a significant supplier of ICT
services to other regions of Canada, as well as to the United
States. One of Canada’s largest outsourcing firms, CGI, is
headquartered in Montreal.

Prism Economics and Analysis
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The three labour-shortage occupations—computer and information systems managers, information systems analysts and
consultants, and software engineers— will be the primary
focus of shortages in Quebec, as elsewhere. In other ICT occupations, the challenge is primarily a skills shortage rather than
a labour shortage. That is to say, increments to supply from
immigration and graduations are broadly commensurate with
or greater than projected hiring requirements. The challenge
is to develop new strategies that will close the gap between
the package of skills and experience that employers require
and the skills profile of recent graduates and immigrant
professionals.
Unemployment rates in Quebec have declined for workers
in natural and applied science occupations.
A tighter labour market for workers with natural and applied
science skills is “the new normal.” Consistent with this change
in labour market conditions, employers in Quebec report that

Unemployment Rate for Natural and Applied Science
Occupations Quebec and Canada, Statistics Canada, CANSIM
6%
5%
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2000
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Quebec
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the ratio of applicants per job has declined sharply. They
also report that turnover rates are increasing as ICT workers
increasingly take advantage of employment networking sites
to post their resumés. There is little prospect of returning to the
labour surplus conditions that arose after the dot-com bubble
burst in 2001. Most employers expect recruitment difficulty to
increase over the next several years.
An important consequence of the downturn and instability
in ICT employment between 2001 and 2004 was a sharp
decline in the number of new entrants into the ICT labour
force in those years. This now manifests itself as a shortage
of individuals with 4–6 years of practical experience.
The shortage of individuals with 4–6 years of practical experience arises from both exits from the ICT labour force during
the period 2001 to 2004 and a decline in enrolments in
ICT-related fields after 2001.
The table below shows trends in undergraduate enrolments
in four fields that pertain to ICT for students who identified
Quebec as their province of permanent residence. These data
include, therefore, students who are resident in Quebec, but
who studied outside the province. On the other hand, the data
exclude students who studied in Quebec, but who are resident
elsewhere on a permanent basis. As can be seen the sharpest
decline has been in Computer Science. These data from 2005
are the most recent data available from Statistics Canada.
Our industry consultations suggest that the decline continued
after 2005, but levelled off in 2007 or 2008. If this is the case,
then the shortage of individuals with 4–6 years experience will
become more acute over the next few years, but then stabilize
around 2012. Addressing the shortage of individuals with
4–6 years of experience will put an increased burden on
employers’ internal training capacity and may also create
an increased need for continuing professional development
opportunities.

Canada

University Undergraduate Enrolments in ICT-Related Disciplines – Quebec, Statistics Canada, Special Tabulation
Communications
Technology

Computer
Science

Computer
Engineering

Electrical and Electronics
Engineering

Total

Canada

2001

450

4,639

2,634

2,763

10,486

3.0%

2002

477

3,813

2,724

2,949

9,963

3.8%

2003

450

3,318

2,607

2,907

9,282

4.5%

2004

438

2,811

2,328

2,733

8,310

4.5%

2005

408

2,394

2,112

2,505

7,419

3.8%

-9.3%

-48.4%

-19.8%

-9.3%

-29.2%

2.9%

Decline from 2001
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In 2006, internationally educated professionals accounted for
7.6% of workers employed in core ICT occupations in Quebec,
compared to 13.8% on a national basis. The highest proportions were for computer engineers (13.9%) and software
engineers (12.9%). In 2006, Quebec attracted 24.9% of
internationally educated professionals.
Our industry consultations noted that there has been a decline
in the demand for supporting legacy applications. However, the
supply of individuals with the skills to support those applications
has fallen faster than the demand, thus creating skills shortages
in this area. Employers in Quebec, therefore, should anticipate
increased difficulty meeting their hiring needs to support legacy
applications. Industry consultations suggest that this shortage
has already prompted an increase in outsourcing and may
have accelerated decisions to replace legacy applications.
Quebec is home to a significant number of head offices, as
well as a sizeable financial sector, of which the Desjardins
is among the most significant institutions. As well, there is a
large medium-sized enterprise sector in Quebec. For all of
these reasons, security applications will take on increased
importance in Quebec. Industry consultations report difficulty
in recruiting for these skill needs.
Although most ICT employment is centred in Montreal and its
environs, there are also smaller pockets of ICT employment
in other population centres. As ICT recruiting becomes more
challenging, smaller population centres will be particularly
hard pressed to meet their human resource requirements.
Quebec employers will also experience particular difficulty
in recruiting information systems analysts and consultants. In
2006, this occupation accounted for 23.6% of ICT employment. Information systems analysts are the fastest-growing ICT
occupation. We estimate that recruiting for this occupation will
account for 25.8% to 27.9% of all ICT hires over the forecast
period. Information systems analysts require a mix of technical
ICT skills, experience in analyzing business process needs,
and the ability to fashion ICT solutions to those needs.
Experience must often be industry-specific and, in some cases,
application-specific (e.g., SAP or Oracle). Employers in all
regions will experience difficulty recruiting information systems
analysts. Quebec will not be an exception to this pattern.
In addition to business process analysis skills, employers also
report that high-level software architecture skills are difficult to
recruit. Quebec already relies on internationally trained professionals to meet approximately 13% of its needs in this field.

52

October 2008

Outlook for Human Resources in the Information and
Communications Technology Labour Market, 2008 to 2015

Quebec has developed a notable presence in application
development in the electronic gaming sector. Employers in this
sector report difficulty recruiting individuals with leading-edge
skills, including, in particular, the ability to integrate software
applications with changing hardware (i.e., console) technology. As well, there is increased adoption in Quebec of Web
2.0 technologies, which increases the level of technical skills
required in Web development and Web maintenance. The
need to provide Web services in both English and French leads
many Quebec organizations to source their skill needs within
Quebec. Hence, in Quebec, this work is less vulnerable to
being moved out of the region, although this is technically
feasible for some aspects of Web development work.
The need for java programmers is evident in Quebec as
elsewhere. While recent graduates and many incumbent
ICT workers have java programming skills, this is frequently
not the case with older professionals.
Quebec has a sizeable call-centre industry. This industry
requires programmers, data analysts, network administrators,
and technicians to maintain its telecom installations and ICT
applications. Most call centres now utilize VoIP technology
which requires integration of IP with telephony. Employers in
this sector should anticipate increased difficulty in meeting
their staffing requirements for these functions.
Based on the projected hiring needs over the period 2008 to
2015, four important areas will require the attention of industry and governments:
1. Improving opportunities for continuing professional
development, in particular to ensure that leading-edge
employers are not skill-constrained and to assist in meeting
the need for suitably trained information systems analysts
and consultants.
2. Accelerating the integration of internationally educated
professionals into the ICT labour force, thereby reducing
the risk that employment growth will be supply-constrained.
3. Closely monitoring enrolment and graduation trends
which, in computer science, may have declined too far.
4. Supporting the development of multi-disciplinary
programs at the post-secondary level that combine
ICT with other fields.

Prism Economics and Analysis
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Ontario:
Summary of Projected Hiring Requirements in ICT Occupations Ontario, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth

Moderate Growth

High Growth

A122 Computer and information systems managers

6,189

6,692

7,750

A311 Telecommunication carriers managers

1,429

1,529

1,749

C033 Electrical and electronics engineers

3,090

3,147

3,331

C047 Computer engineers (except software engineers)

2,996

3,257

3,883

18,644

20,230

23,468

C072 Database analysts and data administrators

1,093

1,159

1,456

C073 Software engineers and designers

3,100

3,432

4,207

C074 Computer programmers and interactive media developers

5,649

6,095

8,034

C075 Web designers and developers

1,089

1,195

1,599

C141 Electrical and electronics engineering technologists and technicians

3,584

3,747

3,784

C181 Computer network technicians

3,668

3,870

4,715

C182 User support technicians

5,898

10,610

14,745

C183 Systems testing technicians

853

941

1,138

F124 Broadcast technicians

241

247

297

57,522

66,151

80,156

4,258

4,886

5,816

61,780

71,037

85,972

C071 Information systems analysts and consultants

Total: Core ICT Occupations
ICT-Related
Total all ICT Occupations
* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers in
Ontario will need to recruit between 61,780 and 85,972 ICT
workers. On an annual basis, employers will need to recruit
between 7,722 and 10,747 workers.

be achieved through significant productivity gains resulting
from increased investment in ICT. In turn, this implies a significant increase in ICT investment by ICT users and increases in
R&D and support activity by the ICT sector.

The slow-growth scenario anticipates that outsourcing and
offshoring will constrain growth through most of the forecast
period, and that for the next 12 to 24 months growth will be
reduced by the impact of the higher Canadian dollar and the
spill-over effects of the downturn in the U.S. In the slow-growth
scenario, ICT employment is projected to increase by only
1.0% per year. In the moderate-growth scenario the impact of
outsourcing and offshoring are less significant and Ontario’s
economic recovery will be rapid and complete. ICT employment will increase in the moderate-growth scenario by 1.4%
per year. On the other hand, in the high-growth scenario,
ICT employment will grow at an even more significant rate
of 2.0% per year. The logic of high-growth scenario is that
competitive adjustment to the higher Canadian dollar will

In our industry consultations, employers were about evenly
divided between those that reported more challenging recruitment conditions, compared to three years ago, and those
that believed recruitment conditions were largely unchanged.
Many employers observed that there was no shortage of
applicants for jobs, although many also commented on the
challenges of recruiting individuals with the right skill mix.
These observations were in contrast with employers’ comments
in most other regions. To some degree, this may reflect the
weakening of the Ontario economy in the past 12 months.
The graph below shows that after declining steadily, unemployment rates in Ontario for workers in natural and applied
science occupations began to rise in 2007 and are now
above the national average.
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Unemployment Rate for Natural and Applied Science
Occupations Ontario and Canada
Statistics Canada, CANSIM
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The ICT labour market in Ontario is shaped by three factors:
1. The ICT Sector has a significantly greater presence in
Ontario than in other regions. In 2006, approximately
47.8% of ICT Sector employment was located in Ontario.
This compares with a 39.1% overall share of employment.
2. Ontario has a larger share of head office employment.30
To a significant degree, ICT is a head office function.
For this reason, Ontario also has a larger share of ICT
employment in user industries (51.5%).
3. In Ontario, labour supply conditions are much more
strongly influenced by immigration than is the case in most
other regions. In 2006, internationally educated professionals accounted for 19.3% of workers employed in core ICT
occupations. The highest proportions were for computer
engineers (24.2%), software engineers (26.3%) and computer programmers (25.5%). In the Greater Toronto Area,
our industry consultations suggest that the share of internationally educated professionals in all ICT occupations is
likely to be even higher.
At present, the dominant forecasting considerations in Ontario
are the decline of the manufacturing sector and general slowing
down of economic growth. For at least the next 12–18 months,
these two factors will negatively affect both investment in ICT
and employment in ICT Occupations. Ontario’s unemployment
rate for workers in natural and applied science occupations is
now above the national average.
30

54

These distinguishing features of Ontario’s ICT labour market
have an important impact on defining skill needs.
Specialized skill needs are inherent needs in firms that operate
in the ICT sector. The vast majority of these firms are engaged
in developing and supporting proprietary technologies. The
need for specialized skills inevitably biases the location of firms
in the ICT sector to labour markets that have the capacity to
supply specialized skill requirements. Consistent with this location dynamic, 53.7% of computer engineers and 55.2% of
software engineers are employed in Ontario.
The presence of a large user industry base in Ontario also has
a direct impact on skill requirements. Among the most pressing
challenges facing large ICT users is identifying investmentworthy ICT solutions to business process needs. This function
is central to the professional competence of information systems
analysts and consultants. Consistent with this requirement, close
to half (48.8%) of all information systems analysts in Canada
are employed in Ontario. Between 2001 and 2006, this was
also the fastest-growing ICT occupation and will be the fastestgrowing occupation in the forecast period.
The role of head offices in the Ontario economy, including
in particular those in the financial sector and in government
departments, means that Ontario has a large base of legacy
applications that must be maintained. While some of these
applications will be replaced by customized commercially
available software applications, our industry consultations
stressed that many companies and government bodies are
heavily invested in legacy applications and will abandon
those applications reluctantly.
Ontario continues to be the region of preference for internationally educated professionals. In the period 2005 to 2007,
52.4% of immigrants intending to work in core ICT occupations
planned to settle in Ontario. The ongoing and substantial infusion of internationally educated professionals into Ontario’s
ICT labour market creates integration challenges, but means
that Ontario is not at risk of systemic skills shortages. Skill
challenges are of an entirely different character.
As is true in every other province, Ontario also needs ICT
professionals with multi-disciplinary skills. This is especially
true for information systems analysts and consultants, though
the need is not limited to this occupation. Information systems
analysts and consultants account for almost one-quarter of all
ICT employees in Ontario. This is also one of the more rapidly
growing ICT occupations in Ontario.

John R. Baldwin, Desmond Beckstead and Mark Brown, Hollowing-out, Trimming-down or Scaling-up? An Analysis of Head Offices in Canada, 1992-2002, Statistics
Canada, Cat No. 11F0027MIE – No. 019, Table 4, page 14. In 2002, Ontario’s share of head office employment was 43.3%. While this share may have declined,
Ontario still has, by far, the largest overall level of head office employment.
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Other skill issues in Ontario fall into four categories. The first
are leading-edge skills, i.e., the skills that are associated with
emerging ICT technologies. The need for these skills is inherent in the ICT sector. As the ICT sector becomes larger and
more sophisticated, its need for leading-edge skills increases.
Given the diversity and size of Ontario’s ICT industry, there is
a considerable catalogue of leading edge skill needs that are
challenging for ICT employers to fill. Even a lengthy list would
be incomplete.
The second category of skill issues is the increased need for
“niche skills” or “domain skills”. These skills pertain to in-depth
knowledge of particular applications or systems and also to
a specific type of industry experience, e.g., financial sector,
health sector, steel industry, mining industry, etc. Niche skills
also arise in connection to particular business functions, e.g.,
accounting functions, inventory management, human resource
management, system and data security, etc. The trend to
niche skills or domain skills is inherent in the process of growth.
As the installed base of systems and applications in the user
industries increases, the requirement for specialized skills also
increases. Niche skills are especially important to information
systems analysts and consultants. As noted, this is both the
largest and the fastest-growing ICT core occupation.
The third category of skill needs pertains to the maintenance
of legacy applications. The skill base to support these applications is not being renewed. Moreover, it is unrealistic to expect
recent graduates to have satisfactory training in these types of
applications or a propensity to acquire that training. Ontario
employers will be forced to rely on an aging segment of their
workforce, supplemented by reliance on outsourcers and
immigrants from areas, such as Eastern Europe, where
these types of applications are still widespread.

Our industry consultations suggest that small and mediumsized enterprises, in particular, are reluctant to hire either
recent graduates or recently arrived immigrants, owing to
the training time required for them to “get up to speed.”
The wave of downsizing that occurred between 2001 and
2004 caused a sharp decline in the number of new entrants
into the ICT labour force during that period. This now manifests
itself as a shortage of individuals with 4–6 years of practical
experience. Employers, therefore, find challenges recruiting
individuals with moderate levels of business experience,
especially in analysis and project management.
Based on the projected hiring needs over the period 2008
to 2015, four important areas will require industry and
government attention:
1. Accelerating the integration of internationally educated
professionals into the ICT labour force and, in particular,
addressing the skill gaps that are not addressed by generic
integration programs provided through the public sector
and settlement organizations.
2. Improving opportunities for continuing professional development to ensure an ongoing supply of leading edge and
niche skills and to assist technically qualified professionals
to move into systems and business needs analysis.
3. Identifying the scale of the legacy application challenge
and fashioning a targeted immigration strategy to assist
companies in meeting the human resource needs that
arise from these applications.
4. Supporting the development of multi-disciplinary
programs at the post-secondary level that combine
ICT with other fields.

The fourth and final category of skill needs arise from
Ontario’s reliance on a large contingent of internationally
educated professionals. There are both generic and ICTspecific skills that are needed for internationally educated
professionals to successfully integrate into the ICT labour
market. Generic skills are chiefly communication skills and
cultural skills. Settlement organizations and the public sector
assist recent immigrants in acquiring these skills, but usually
at a basic, rather than a professional level. This gap creates
difficulties for employers. There is also ICT-specific knowledge
that pertains to the way that ICT systems and applications are
designed and operated, along with the associated standards.
Further, to operate at a professional level requires an understanding of Canadian businesses practices and processes,
and in some industries, regulatory requirements.
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Manitoba and Saskatchewan:
Summary of Projected Hiring Requirements in ICT Occupations Manitoba and Saskatchewan, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth
A122 Computer and information systems managers

Moderate Growth

410

A311 Telecommunication carriers managers

High Growth

444

516

90

98

113

C033 Electrical and electronics engineers

240

245

260

C047 Computer engineers (except software engineers)

172

185

215

1,205

1,317

1,547

C072 Database analysts and data administrators

100

105

127

C073 Software engineers and designers

133

142

161

C074 Computer programmers and interactive media developers

556

595

764

C075 Web designers and developers

108

117

151

C141 Electrical and electronics engineering technologists and technicians

314

335

402

C181 Computer network technicians

342

367

469

C182 User support technicians

618

1,205

1,725

C183 Systems testing technicians

40

43

49

F124 Broadcast technicians

18

19

26

4,348

5,217

6,527

319

384

473

4,665

5,600

6,998

C071 Information systems analysts and consultants

Total: Core ICT Occupations
ICT-Related
Total all ICT Occupations
* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers
in Manitoba and Saskatchewan will need to recruit between
4,665 and 6,998 ICT workers. On an annual basis, employers will need to recruit between 583 and 875 workers. For
individual employers, hiring needs will be higher than the i
ndicated rate. This is because, in a tight labour market, some
workers quit one employer to pursue a superior opportunity
with another employer. This churning increases the number
of hires individual employers must undertake. However, at
the regional level, a person who moves from one employer
to another within the region does not count as a net hiring
requirement.
In light of the limited supply conditions in Manitoba and
Saskatchewan, these hiring requirements will pose increasing
difficulties for higher skill occupations, such as computer
engineers, software engineers, electronics engineers, and
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information systems analysts. Supply conditions should be
satisfactory to meet requirements for lower skill occupations
such as user support technicians. In the absence of changes
in supply conditions, the challenges in recruiting workers for
occupations requiring middle-level skills will increase from
manageable to serious over the forecast period.
In 2007, Manitoba and Saskatchewan accounted for approximately 4.0% of workers in ICT occupations. The region’s
share of employment in the ICT sector was lower—3.4%.
This compares to a share of approximately 6.5% of overall
employment. The small size of the regional labour market,
especially relative to its geography, works against developing
a large ICT sector. Most companies in the ICT sector develop
or support proprietary technologies using leading edge technologies. The need for specialized skills is inherent in the ICT
sector. This need draws companies in the ICT sector to large
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labour markets which are better able to meet their requirements
for specialized skills. The lack of a large and geographically
concentrated labour market constrains the growth of the ICT
sector in Manitoba and Saskatchewan.
Coupled with the challenges of a comparatively small labour
market are other supply-side constraints. In 2005 (the most
recent year for which Statistics Canada data are available),
Manitoba and Saskatchewan accounted for only 1.6% of graduates in computer science, computer engineering and electrical
and electronics engineering. This graduate deficit is not offset
by immigration in any significant way. Between 2005 and
2007, Manitoba and Saskatchewan were the destination of
only 0.3% of internationally educated professionals intending
to work in ICT occupations. These data refer to destination
upon arrival. After settlement, some immigrant professionals
relocate to Manitoba and Saskatchewan, although this does
not fundamentally alter the labour force profile. In 2006, only
3.9% of the workers in ICT core occupations were internationally educated professionals. Consistent with the supply side
constraints in the region, the occupations with the largest
share of internationally educated professionals were software
engineers (12.8%), along with electrical and electronics engineers (12.5%).
The profile of ICT employment in Manitoba and Saskatchewan
is skewed to lower-skilled and moderately skilled occupations.
User support technicians account for 15.7% of ICT employment compared to 10.7% on a national basis. Higher-skilled
occupations account for 36.6% of employment in core ICT
occupations compared to a national average of 45.2%.31
Labour shortages are systemic for the ICT occupations that
require university training. These shortages will continue to hamper employers, in the absence of major changes in enrolment
trends or the settlement patterns of internationally educated
professionals. Employers in Manitoba and Saskatchewan should
therefore anticipate increased difficulty in recruiting information
systems analysts, software engineers, electronics engineers, and
computer engineers. These recruitment challenges may prompt
large organizations to further outsource their ICT functions.
An important consequence of employers’ difficulties in filling
higher-skilled ICT occupations is that the outsourcing these
requirements will also cause jobs losses in lower-skilled ICT
occupations for which there is no labour shortage.

31

In contrast with the difficulty in recruiting individuals for higherskilled ICT occupations, our industry consultations indicate that
employers in Manitoba and Saskatchewan are not encountering
systemic difficulty in recruiting for lower-skilled occupations,
such as user support technicians. For occupations that require
middle-level skills, such as computer network technicians,
database administrators, computer programmers, and Web
designers, employers report that recruitment is growing more
difficult, although the difficulties are not comparable to the challenges in recruiting individuals for higher-skilled occupations.
The impact of supply-side constraints is reflected in the exceptionally low rate of unemployment for persons in natural
and applied science occupations. The graph below shows
that in 2007 the unemployment rate for this occupational
category was 1.8% in Manitoba and 1.7% in Saskatchewan.
This compared to a national rate of 3.0%.

Unemployment Rate for Natural and Applied Science
Occupations Manitoba, Saskatchewan and Canada
Statistics Canada, CANSIM
5.0%
4.5%
4.0%
3.5%
3.0%
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2.0%
1.5%
1.0%
0.5%
0.0%
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2002
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2003

2004

Saskatchewan

2005

2006

2007

Canada

The higher-skilled ICT occupations are:
• C033 Electrical and electronics engineers
• C047 Computer engineers (except software engineers)
• C071 Information systems analysts and consultants
• C073 Software engineers and designers
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Supporting legacy applications will be particularly challenging
in Manitoba and Saskatchewan. Legacy applications are
commonly used by government departments, public agencies
(like Workers Compensation Boards), government corporations, and large private sector organizations. The skill base
to support these applications is not being renewed. The age
profile of the ICT workforce in Manitoba and Saskatchewan
is essentially the same as the national profile. However, in
organizations that depend on legacy applications, the age
profile is likely to be significantly older. In most other regions,
the inflow of internationally educated professionals provides
some room for filling the skills gap because many of these
individuals emigrated from regions, such as Eastern Europe,
where similar legacy applications are widely used. However,
unless there are changes in the settlement patterns of internationally educated professionals, this option for extending
the usable life of legacy applications will not be available. In
the medium term, outsourcing may be the only alternative to
replacing legacy applications. For some public sector organizations, this may not be an attractive or a feasible option. The
sustainability of legacy applications is therefore an important
strategic issue for senior ICT managers. The need to resolve
this question will arise earlier in Manitoba and Saskatchewan
than in some other regions.

Based on the projected hiring needs over the period 2008
to 2015, five areas will require the attention of industry and
governments in Manitoba and Saskatchewan:
1. There is a need to increase enrolments primarily for
medium-skilled ICT occupations to avert shortages that
will arise if supply is not increased.
2. There is a need for an aggressive and long-term strategy
to attract internationally educated professionals. This
strategy might include active recruitment of international
students for graduate studies in computer science or
related engineering fields. Financial incentives may
be needed.
3. Concurrent with a strategy to attract internationally
educated professionals, this region also needs a more
aggressive strategy to attract qualified professionals
from other regions where the labour market currently
offers less opportunity to job-seekers.
4. There is an urgent and growing need to identify the scale
of the legacy application challenge, to develop a realistic
assessment of the sustainability of these applications in
light of demographic trends, and to fashion human
resource strategies that will extend the usable life of
these applications, at least for the medium term.
5. There is a need to support the development of multidisciplinary programs at the post-secondary level that
combine ICT with other fields.
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Alberta:
Summary of Projected Hiring Requirements in ICT Occupations Alberta, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth

Moderate Growth

High Growth

1,152

1,248

1,464

A311 Telecommunication carriers managers

253

272

317

C033 Electrical and electronics engineers

684

702

775

C047 Computer engineers (except software engineers)

508

554

669

3,664

4,010

4,756

232

247

318

A122 Computer and information systems managers

C071 Information systems analysts and consultants
C072 Database analysts and data administrators
C073 Software engineers and designers

476

526

646

1,145

1,223

1,583

C075 Web designers and developers

218

236

310

C141 Electrical and electronics engineering technologists and technicians

889

938

1,108

C074 Computer programmers and interactive media developers

C181 Computer network technicians
C182 User support technicians
C183 Systems testing technicians
F124 Broadcast technicians
Total: Core ICT Occupations
ICT-Related
Total all ICT Occupations

817

870

1,101

1,271

2,307

3,233

126

137

163

45

46

59

11,479

13,315

16,503

847

981

1,198

12,326

14,296

17,702

* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers in
Alberta will need to recruit between 12,326 and 17,702 ICT
workers. On an annual basis, employers will need to recruit
between 1,441 and 2,213 workers. For individual employers,
hiring needs will be higher, and probably substantially higher
as a result of turnover. In a tight labour market, some employees quit one employer to pursue a superior opportunity at
another employer. This churning increases the number of hires
individual employers must undertake. However, at the provincial level, a person who moves from one employer to another
within Alberta does not count as a net hiring requirement.
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ICT labour shortages in Alberta are systemic and apply in
varying degrees to every ICT occupation. Industry consultations
indicate difficulty even in recruiting persons for lower-skilled ICT
occupations, such as help-desk work. The more specialized or
advanced the skill requirements are, the more difficult are the
recruitment challenges. Information systems analysts, software
engineers, computer engineers and electronics engineers are
the occupations most acutely affected by the skills shortage.
Based on our projections, hiring difficulties will not improve over
the next two to three years, though they are unlikely to worsen.
Thereafter, the hiring situation may improve moderately, but
will still be characterized by pervasive recruitment difficulties.
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The projected growth in ICT employment, even in the highgrowth scenario, is slower than employment growth over the
period 2000–2007. There are three reasons for anticipating a
reduction from the “hyper-growth” of the period 2000–2007.
First, overall growth rates in Alberta will decline as the wave of
capital spending that has driven Alberta’s boom tapers off in
2010 and 2011. A new wave of capital spending, of course,
would require this outlook to be revised accordingly. Second,
and equally important, growth of ICT employment will be supply-side constrained. That is to say, Alberta employers will not
be able to meet all of their ICT employment needs at salaries
they can sustain. Consequently, Alberta employers will be
compelled to step-up their use of outsourcers who will utilize
ICT labour in other regions of Canada or draw on offshore
resources. Third, as legacy applications become unsustainable
from a human resource perspective, Alberta organizations with
legacy applications will transition to new systems that require
less on-site maintenance.
The graph below shows that the employment boom in Alberta
has been even more marked in natural and applied science
occupations. Between 2000 and 2007, employment increased
on an all-occupations basis by 23.7%, compared to 45.0% for
natural and applied science occupations. This was more than
double the 20.7% increase on a national basis.
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Employment Growth in Alberta in All Occupations compared
to Natural and Applied Science Occupations, 2000 to 2007
Statistics Canada, CANSIM
150
140
Index: 2000=100

Annual projected growths in ICT employment are 0.9% per
year in the slow-growth scenario, 1.3% in the moderategrowth scenario and 1.9% in the high-growth scenario.
Based on the current outlook, the high-growth scenario
is the most relevant for planning purposes, at least for the
next 2–3 years, and possibly thereafter.

130
120
110
100
90
2000

2001

2002

2003

2004

Natural & Applied Sciences Occupations

2005

2006

2007

All Occupations

Notwithstanding the recent increase in ICT employment, Alberta
has not been immune to the decline in computer science enrolments at the undergraduate level. There may also have been
a decline in electrical and electronics engineering enrolments.
These data are more difficult to interpret because they include
students whose primary focus is on electrical systems engineering, rather than electronics engineering. The table below
summarizes data on enrolment and graduation. As can be
seen, enrolments in computer science at the BA level declined
in 2003, recovered in 2004 and declined again in 2005. Our
regional consultations suggest the decline continued into 2006,
but that enrolments recovered in 2007.
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Enrolment and Graduation Trends for Students whose Province of Permanent Residence is Alberta, 1997-200532
Statistics Canada, Special Tabulation
1997

1998

1999

2000

2001

2002

2003

2004

2005

218

315

369

360

408

372

30

33

57

69

80

81

248

348

426

429

488

453

BA and Other Undergraduate

0

0

0

3

78

69

Graduate Degrees

0

0

0

0

0

0

Total

0

0

0

3

78

69

222

258

294

351

261

240

51

51

66

84

93

84

273

309

360

435

354

324

1,293

1,467

1,683

1,104

1,458

1,167

6

3

222

186

Graduations
Computer Science
BA and Other Undergraduate
Graduate Degrees
Total

Comp Engineering

Electrical & Electronic Engineering
BA and Other Undergraduate
Graduate Degrees
Total

Enrolments at Bachelor Level
Computer Science

1,032

1,101

1,278

Computer Engineering
Electrical & Electronic Engineering
Total

3
696

684

801

900

1,404

1,434

612

1,029

984

1,728

1,785

2,079

2,196

2,871

3,123

1,719

2,709

2,337

Some of these graduates will not pursue careers in ICT.
Probably only 30% of electrical and electronics engineers have
an ICT focus. Other graduates may pursue careers outside of
Alberta. Based on the proportion of ICT workers with university
degrees, Alberta employers would appear to have an annual
requirement for around 1,000 to 1,100 new university-trained
ICT workers each year. Some of these workers, of course, can
be qualified in fields outside of computer science or engineering. There are, as noted elsewhere in this report, an increasing
number of students graduating with business degrees who
have also studied computer science. As well, for some functions, employers can substitute college graduates. Based on
expected hiring requirements, Alberta’s capacity to meet its

32

own needs is around 50–60%. The remainder of this demand
must be met through in-migration. Over the period 2005 to
2007, Alberta attracted an average of 463 internationally
educated professionals, approximately 90% of whom had
a university qualification. Integration challenges, however,
reduce the immediate employability of many of these recent
immigrants, at least at the level of responsibility for which they
are formally trained. It is unlikely, therefore, that at current levels of immigration into Alberta, the number of recently arrived
internationally educated professionals will be sufficient to fill
the gap. This requires Alberta to attract skilled labour from
other provinces. Inevitably this puts pressure on salary levels.

Note that the reported enrolments for Electrical and Electronics Engineering in 2003 may be a reporting error. Data are for students whose permanent residence is
Alberta. This may include students from Alberta who studied out of province and students from out of province who studied in Alberta.
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Based on these trends, we conclude that ICT employment in
Alberta will be supply-side constrained. That is to say, actual
employment levels will be less than what would be the case if
there were no labour shortages. In the absence of measure
to address this constraint, Alberta employers will be compelled
to use expedient options to meet their ICT service requirements.
Foremost among these options may be to increase the proportion of ICT work that they outsource. In the longer run, employers
will also reduce their ICT labour requirements by replacing
legacy applications with customized ERP applications.
In 2006, internationally educated ICT professionals were
10.3% of workers in core ICT occupations. This compares
to 19.3% in Ontario and 18.7% in British Columbia. In
recent years Alberta has taken steps to increase its intake
of immigrant professionals. These measures are reflected in
a rising share of settlements. However, immigration is still not
making a sufficient contribution to meeting Alberta’s ICT hiring
requirements. In the period, 2005 to 2007, Alberta attracted
only 6.2% of internationally educated ICT professionals, even
though the province’s share of total employment was 11.6%
in 2007 and its share of the overall net employment increase
between 2005 and 2007 was 22.0%.
The shortages in Alberta’s ICT labour market are well known
and require action. A recent initiative sponsored by Alberta
Advanced Education and Technology (AET) brought industry,
education, and governments together to identify the specific
issues and map out an action plan to address the human
resources challenges.
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Based on the projected hiring needs over the period 2008
to 2015, five areas will need to be addressed by industry
and governments:
1. There will be a need for an across-the-board increase
in enrolments in ICT studies at both the college and
university level.
2. An aggressive strategy will be needed to attract interna
tionally educated professionals and to accelerate their
integration into the ICT labour market. Financial incentives
may be needed.
3. Targeted immigration will be needed to recruit persons
who can support Alberta’s significant base of legacy
applications, especially in government, and in the oil
and gas industry.
4. Concurrent with a strategy to attract internationally
educated professionals, a more aggressive strategy
will be needed to attract qualified professionals from
other regions where labour market conditions are
currently offering less opportunity to job-seekers.
5. There is a need to support the development of multidisciplinary programs at the post-secondary level that
combine ICT with other fields.
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British Columbia:
Summary of Projected Hiring Requirements in ICT Occupations British Columbia, 2008 to 2015
Estimated Net Requirements: 2008 to 2015*
Slow Growth

Moderate Growth

High Growth

1,312

1,421

1,653

A311 Telecommunication carriers managers

287

307

351

C033 Electrical and electronics engineers

735

750

799

C047 Computer engineers (except software engineers)

632

689

826

3,754

4,054

4,670

255

268

327

A122 Computer and information systems managers

C071 Information systems analysts and consultants
C072 Database analysts and data administrators
C073 Software engineers and designers

759

861

1,102

1,386

1,504

2,024

C075 Web designers and developers

306

346

503

C141 Electrical and electronics engineering technologists and technicians

880

921

996

C074 Computer programmers and interactive media developers

C181 Computer network technicians
C182 User support technicians
C183 Systems testing technicians
F124 Broadcast technicians
Total: Core ICT Occupations
ICT-Related
Total all ICT Occupations

903

957

1,182

1,394

2,485

3,450

169

189

233

70

72

87

12,843

14,824

18,203

946

1,090

1,315

13,789

15,914

19,518

* These are cumulative totals, not annual averages.

Over the period 2008 to 2015, we estimate that employers
in British Columbia will need to recruit between 13,789 and
19,518 ICT workers. On an annual basis, B.C. employers
will need to recruit between 1,724 and 2,440 workers. For
individual employers, hiring needs will be higher than the
indicated rate. This is because, as the labour market tightens,
more workers will leave their jobs to pursue a superior opportunity with another employer. This churning increases the
number of hires that individual employers must undertake.
However, at the provincial level, a person who moves from
one employer to another within British Columbia does not
count as a net hiring requirement.
The slow-growth scenario anticipates that outsourcing and
offshoring will constrain growth through most of the forecast
period and that for the next 12 to 24 months growth will be
constrained by the impact of the higher Canadian dollar
and the spill-over effects of the downturn in the U.S. In the
slow-growth scenario, ICT employment is projected to increase
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by only 0.8% per year. In the moderate-growth scenario the
impact of outsourcing and offshoring are less significant. ICT
employment increases in the moderate-growth scenario by
1.2% per year. In the high-growth scenario, ICT employment
grows by 1.8% per year. The logic of this scenario is that
adjustment to the higher Canadian dollar is achieved through
significant productivity gains that are enabled by increased
investment in ICT. In turn, this implies an increase in ICT
investment by ICT users and increases in both R&D and
technology support functions by the ICT sector.
In 2007, British Columbia accounted for 11.4% of employment in ICT occupations. This compares with a 13.4% share
of employment on an all-occupations basis.
A distinctive feature of B.C.’s ICT labour market is the comparatively high proportion of ICT jobs that are accounted for by the
ICT sector. In B.C., the ICT sector accounts for approximately
62.0% of employment in core ICT occupations. This compares
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to 53.4% on a national basis. Consistent with this greater
role of the ICT sector, five ICT occupations that are primarily
engaged in design and development have a greater share
of overall ICT employment in B.C. than on a national basis.
This is illustrated in the table below.
Share of Five Designer/Developer Occupations
in Core ICT Occupation Employment
British Columbia and Canada, 2006
2006 Census
B.C.

Canada

C033 Electrical and electronics
engineers (electronics focus)33

1.7%

1.7%

C047 Computer engineers (except
software engineers)

4.5%

4.3%

C073 Software engineers and designers

7.8%

5.1%

18.1%

16.6%

5.4%

3.4%

37.5%

31.1%

C074 Computer programmers and
interactive media developers
C075 Web designers and developers
Total:

In our industry consultations, most employers reported more
challenging recruitment conditions, compared to three years
ago. This was reflected in significantly fewer applications per
job vacancy, somewhat higher turnover rates, and considerably greater difficulty recruiting ICT professionals with
advanced or specialized skills.
As in other regions, employers reported difficulty in finding
candidates who have both the requisite technical skills in ICT
and an understanding of business needs and business processes. This is primarily an issue in recruiting information
systems analysts and consultants, who will account for 23.9%
to 27.2% of estimated net hiring requirements.
The wave of downsizing that occurred between 2001 and
2004 caused a sharp decline in the number of new entrants
into the ICT labour force during that period. This now manifests itself as a shortage of individuals with 4–6 years of
practical experience. Employers therefore find challenges
recruiting individuals with moderate levels of experience.
The severity of this “cohort problem” has now reached its
peak and will diminish over the forecast period.

33

64

Employers generally do not report difficulty in recruiting
individuals for lower-skilled occupations, such as user
support technicians or junior computer programmers.
Overall, employers in the user industries were less likely to
report serious recruitment challenges than employers in the
ICT sector.
The tightening of the B.C. labour market for technically
skilled professionals is evident in the rapid decline in the
unemployment rate for workers in natural and applied science
occupations. Until 2005, unemployment for this class of worker
was above the national average, reaching 6.1% in 2003. In
2006 and 2007, the labour market tightened considerably,
as is evident in the graph below. The unemployment rate for
workers in natural and applied science occupations is now
below the national average in British Columbia.

Unemployment Rate for Natural and Applied Science Occupations
British Columbia and Canada
Statistics Canada, CANSIM
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Most companies in the ICT sector develop proprietary technologies and use leading-edge technologies. Consequently, the
need for specialized skills is inherent in the ICT sector. For this
reason, companies in the ICT sector gravitate to large labour
markets, which are better able to meet their requirements.
While B.C. has a significant ICT labour market, it lacks the
scale offered by the Toronto or Montreal labour markets and
by the major U.S. centres of ICT development. This lack of scale

Based on 31% of electrical and electronics engineers who are employed in the ICT sector.
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makes recruiting persons with advanced or specialized skills
especially challenging. In many cases, companies have to
attract individuals with these skills to B.C. Moreover, B.C. also
must compete with U.S. centres to retain domestically trained
ICT professionals. For these reasons, targeted immigration
programs may be essential to enabling employers in B.C.’s ICT
sector to attract individuals with advanced or specialized skills.

3. Improving opportunities for continuing professional
development to ensure an ongoing supply of leadingedge and niche skills.

One factor that was noted in our industry consultations was
the greater role of .Net Framework programming on the west
coast, compared to central and eastern Canada, where Java
is said to be more common. It was suggested that Microsoft
takes steps to ensure an adequate supply of .Net contractors
in the consulting sector.

5. There is a need to support the development of multidisciplinary programs at the post-secondary level that
combine ICT with other fields.

B.C. is critically dependent on internationally educated ICT
professionals to meet its requirements. In 2006, 18.7% of
workers in core ICT occupations were internationally educated
ICT professionals. This is second only to Ontario (19.3%). As
in Ontario, the strategic challenge is not only to attract internationally educated ICT professionals, but also to improve their
integration into the ICT labour market. The occupations with
the largest share of internationally educated ICT professionals
are: electrical and electronics engineers (35.8%), computer
engineers (27.1%), software engineers (25.2%), and computer
programmers (20.5%). Over the period 2005 to 2007, B.C.
attracted 15.6% of immigrants who identified their intended
occupations as one of the core ICT occupations.
Legacy applications are widely used in government departments, public agencies (like Workers Compensation Boards),
government corporations, and large private sector organizations. The skill base to support these applications is not being
renewed. Retirements are threatening the sustainability of these
legacy applications, although this effect is partially offset by
the influx of internationally educated ICT professionals, many
of whom derive from regions where similar applications are
widely used. Nevertheless, employers in B.C. will face increasing difficulty recruiting individuals with the skill needed to
support legacy applications.
Based on the projected hiring needs over the period 2008
to 2015, five areas will require the attention of industry
and governments:

4. Identifying the scale of the legacy application challenge
and fashioning a targeted immigration strategy to assist
companies in meeting the human resource needs that
arise from these applications.

Appendix C: Methodology
Methodology
The 2008 Outlook integrates an analysis of the drivers of
change on both the demand side and supply side of the
ICT labour market.
Quantitative methods are used to estimate the balance
between net hiring requirements for each ICT occupation
and projected increments to supply from immigration and
graduations. An excess of hiring requirements over increments
to supply implies a significant risk of a labour shortage.
Qualitative methods are used to assess skills shortages that
are independent of, or co-existent with, a labour shortage.
On the demand side, the drivers of employment demand are:
1. projected changes in output by industry;
2. projected changes for recent trends in investment spending
on ICT;
3. projected changes from recent trends in R&D spending by
the ICT Sector;
4. projected changes from recent trends in the import and
export of ICT services;
5. technology trends; and
6. outsourcing trends

1. Using targeted immigration strategies and industry support
for graduate students to augment the supply of ICT professionals with advanced and specialized skills, especially in
software engineering and computer engineering.
2. Accelerating the integration of internationally educated
professionals into the ICT labour force.
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On the supply side, the drivers of changes to supply are:

Second Component: Estimation of Supply Side Trends

1. projected health-related and retirement exits from the ICT
labour force;

The supply-side analysis has four elements:

2. projected post-secondary enrolment and graduation rates
in ICT-related fields; and
3. projected immigration by intended occupation.
There are three components to the forecast.

First Component: Economic Model of Occupational
Employment Demand
The forecast uses an economic model of how changes in
output on an industry-by-industry basis affect the demand for
workers in each ICT occupation. This analysis is undertaken
at the regional level. The national estimates are the sum of
the regional estimates. That is to say, the model builds up
from the regional estimates rather than projecting down
from the national estimates. This model was developed by
the Centre for Spatial Economics (C4SE). The occupational
employment demand model is then linked to the June 2008
edition of C4SE’s semi-annual Provincial Economic Forecast
to generate occupational employment demand estimates
through to 2015. The employment demand model is a “fixed
co-efficient” model. That is to say, the relationship between
changes in employment and changes in output at the industry
level does not change over the forecast period. The model
also does not include changes arising from technology or
other factors.
Figure No. 1 summarizes the key macroeconomic assumptions
and variables in the June 2008 C4SE forecast.

1. An age-specific demographic model. This model was
developed by Prism Economics and Analysis to estimate
exits from the ICT labour force attributable to health
and retirement. The age-specific exit rates are general
demographic exit rates for each age. The exit rates are not
specific or unique to ICT Occupations. In future forecasts,
it may be appropriate to devote resources to estimating
exit rates that are specific to ICT Occupations. The demographic model uses data from a special tabulation of the
2006 Census.
2. Immigration by intended occupation and intended province
of settlement. These data are based on a special tabulation
by Citizenship and Immigration Canada. In a number of
occupations, there has been a significant downward trend
in immigration over the past three years. The forecast
assumes that this trend will continue.
3. Enrolment and graduation projections. Graduation projections for computer science and related programs are based
on data supplied by Statistics Canada. The analysis also
draws on a study commissioned by the Information and
Communications Technology Council. Enrolment and
graduation rates in engineering and technology are
based on an analysis undertaken by Prism Economics
and Analysis for Engineers Canada and the Canadian
Council of Technicians and Technologists. Data on engineering enrolment and graduation were supplied by Engineers
Canada and its provincial and territorial affiliates. As
discussed in the main report, it is difficult to construct a
consistent national time series on college enrolment and
graduation rates, owing to differences in the way that college and CEGEPs describe programs and differences in
the duration of programs.

Figure No. 1: Key Macro-economic Indicators (developed by C4SE, June 2008)
2008

2009

2010

2011

2012

2013

2014

2015

Real GDP Growth

1.3%

2.5%

2.5%

2.9%

3.0%

2.6%

2.6%

2.6%

Real Investment in Machinery and Equipment

5.6%

5.3%

-2.1%

0.8%

2.2%

2.2%

2.2%

2.2%

Employment Change (All Occupations)

1.8%

1.5%

1.3%

1.2%

1.2%

1.1%

1.1%

1.0%

243

239

243

265

303

397

397

397

$0.998

$0.969

$0.946

$0.933

$0.922

$0.903

$0.903

$0.903

Net Immigration (1,000s)
Exchange Rate
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Jacob Slonim, Sam Scully, and Michael McAllister, Outlook on Enrolments in Computer Science in Canadian Universities, for the Information and Communications
Technology Council, December 2007.
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The analysis of trends in engineering and engineering technology enrolments and graduations was undertaken as part of the Labour Market Tracking model
developed under the auspices of the Engineering and Technology Labour Market Study. The Engineering and Technology Labour Market Study is sponsored by
Engineers Canada and the Canadian Council of Technicians and Technologists, with support from Human Resources and Social Development Canada.
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4. Population projections for the youth cohort. Population
projections are taken from the Statistics Canada medium
growth scenario for population change. As a practical
matter, the timing of the downturn in the age 15–19
cohort, from which most first-year enrolments in the
post-secondary system are recruited, is not particularly
sensitive to the choice of scenarios.

Third Component: Industry Consultations
Industry consultations were used to derive insight into how
trends in technology, outsourcing, and offshoring might alter
occupational forecasts derived from the model described
above. Industry consultations were also relied on to assess
the importance of current recruitment difficulties and whether
these are attributable to labour shortages per se or to skills
shortages. The distinction between labour shortages and
skills shortages is discussed in the main report. The distinction
forms a critical part of the analysis set out in the report.
The industry consultations included:
• 7 regional focus groups, involving a total of
93 participants;
• 80 interviews with industry leaders; and
• a 20-person expert panel survey.
Initial drafts of the report were also reviewed by industry
and academic experts.
It goes without saying that changes in technology and unforeseen economic developments can fundamentally change the
trajectory of both supply and demand and result in conditions
that are quite different from those anticipated. Both immigration
and post-secondary enrolments are subject to abrupt changes
in direction and in rates of growth. Immigration trends can be
affected by changes in policy. Enrolment trends can be affected
by a variety of financial factors, including tuition costs and
accessibility to student loans. It will be important to revisit
regularly the assumptions that underlie the outlook presented
in the main report. ICTC intends to update the Outlook every
two years.
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Based on the demand analysis, three employment growth scenarios were developed. These scenarios are described below:
Slow-Growth Scenario
In this scenario employment growth in ICT occupations
averages 0.9% annually. This is below the 1.2% to 1.3%
overall rate of growth for employment. The drivers in the
slow-growth scenario are offshoring, a deterioration in
Canada’s competitive position in attracting near-shore ICT
work and R&D, and technology-based productivity gains.
In this scenario, overall ICT intensiveness in the economy
increases only moderately. The Canada-U.S. ICT investment gap is unchanged. As well, the slow-growth scenario
assumes that economic growth in Canada is constrained
by labour shortages.
Moderate-Growth Scenario
The moderate-growth scenario sees employment in ICT
occupations growing at an annual average of 1.3%. This
scenario assumes that overall employment growth for the
economy is around 1.5% to 1.6% annually. This is moderately less than the 2.0% annual employment growth we
have seen in the last seven years. In the moderate-growth
scenario, offshoring does not have a marked impact, and
a decline in the Canadian dollar to approximately $0.90
supports our competitive position in ICT services. In the
moderate-growth scenario, the Canada-U.S. ICT investment
gap neither narrows nor widens.
High-Growth Scenario
Between 2001 and 2007, overall employment increased
by an average of 2.0% annually. The average rate of
growth of employment in ICT occupations was marginally
higher—2.1%. In the high-growth scenario, overall employment growth is projected to decelerate to 1.5% - 1.6%, as
in the moderate-growth scenario. However, the rate of ICT
employment growth is 1.9% annually. This higher rate of
growth is predicated on increased ICT intensiveness across
the economy, which raises the demand for ICT skills. This
increased ICT intensiveness arises as an adjustment
response to competitiveness pressure stemming from the
higher Canadian dollar. This is consistent with the pattern
of investment trends in Canada mirroring trends in the U.S.
with a lag. As well, in the high-growth scenario, ICT employment growth is not constrained by labour supply. Labour
supply increases to meet demand through immigration,
higher participation rates, and an increase in average hours
(mainly achieved through an increase in the proportion of
full-time jobs). The high-growth scenario is more applicable
to some occupations than to others.

Prism Economics and Analysis
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The analysis in the main report distinguishes between ICT user
industries and the ICT sector (i.e., the producers and suppliers
of ICT goods and services). This is an important distinction,
both in terms of estimating employment demand and also
assessing skill requirements. Employment demand in the ICT
sector is strongly affected by changes in investment spending
on ICT (mainly by the ICT users) and by trends in R&D spending within the ICT sector. Employment in the ICT sector is
subject to sharp swings. This is an inherent characteristic of
employment in any sector that is dominated by capital spending. Owing to the importance of proprietary technologies and
R&D activity, the ICT sector also tends to require a greater
number of ICT professionals with specialized and advanced
skills. In contrast with the ICT sector, employment in the ICT
user industries is less subject to sharp swings. As well, ICT
users place considerably more emphasis on understanding
the business processes to which ICT is applied. There is less of
a requirement for post-graduate levels of technical expertise.
The ICT sector is defined in terms of the North American
Industry Classification System (NAICS). Figure No. 2 lists the
industries. ICT user industries are everything else.
This definition of the “ICT sector” used in this study differs
from the definition of the “ICT industry” that is used by Industry
Canada. Industry Canada’s definition is based on standards
adopted by the Organization for Economic Cooperation and
Development (OECD). To track employment, Industry Canada
draws on data from a variety of sources and also applies its
own judgment-based estimates.
In developing and maintaining this Outlook, ICTC is constrained
by the availability of data in the Census and the Labour Force
Survey. To obtain data, especially at the regional level, it is
necessary to use higher levels of industry definition. Specifically,
employment demand forecast estimates industry output at
the three- and four-digit level of industry definition. Industry
Canada uses five- and six-digit levels of industry definition,
which are more precise. However, at this greater level of
specificity, data are not available at the sub-national level.
Industry Canada does not attempt to offer any analysis at
the sub-national level. Participants in industry consultations
were emphatic in emphasizing the need for the forecast to
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Figure No. 2: ICT Sector (NAICS 2002)
 AICS
N
2002

Industry

3333

Commercial and Service Industry Machinery
Manufacturing

3341

Computer and Peripheral Equipment Manufacturing

3342

Communications Equipment Manufacturing

3343

Audio and Video Equipment Manufacturing

3344

Semiconductor and Other Electronic Component
Manufacturing

3345

Navigational, Measuring, Electro-medical, and
Control Instruments Manufacturing

4173

Computer, and Communications Equipment Supplies
Wholesaler-Distributors

5112

Software Publishers

5161

Internet Publishing and Broadcasting

5171

Wired Telecommunications Carriers

5172

Wireless Telecommunications Carriers
(except Satellite)

5173

Telecommunications Resellers

5174

Satellite Telecommunications

5175

Cable and Other Program Distribution

5179

Other Telecommunications

5181

Internet Service Providers and Web Search Portals

5182

Data Processing, Hosting, and Related Services

541

Scientific, Professional and Technical Services
(excl 5415)

5415

Computer Systems Design and Related Services

8112

Electronic and Precision Equipment Repair
and Maintenance

Prism Economics and Analysis
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be developed at a regional level. Given the importance of a
regional perspective, ICTC opted for a statistical definition
that could support regional analysis. As a result, the definition
of the ICT sector incorporates some five- and six-digit level
industries that are not part of the Industry Canada definition.
In 2006, the “ICT industry” as defined by Industry Canada
employed 572,101 persons. The “ICT sector,” as defined
for purposes of this Outlook, employed 658,670 persons.
In 2006, the 658,670 persons employed in the ICT sector
were distributed as follows: 311,370 persons were employed
in the 14 core ICT occupations, 45,855 persons were
employed in the ICT-related occupations, and 301,445
persons were employed in all other occupations.
Figure No. 3 shows the employment distribution of ICT
occupations between the ICT sector and ICT users:
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Figure No. 3: D
 istribution of ICT Occupational Employment
by ICT Sector and User Industries, 2006
(Statistics Canada, 2006 Census, Special
Tabulation)
Core ICT
ICT-Related
Total
Occupations Occupations Employment

Employed in 2006:
ICT Sector

311,370

45,855

357,225

User Industries

226,318

n/a

226,318

Total

537,688

45,855

583,543

Share of Total Employed:
ICT Sector

53.4%

7.8%

61.2%

User Industries

38.8%

n/a

38.8%

Total

92.2%

7.8%

100.0%
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Figure No. 4 summarizes the overall dimensions of the employed ICT labour force, based on the 2006 Census.
Figure No. 4: Distribution of ICT Occupational Employment, 2006 (Statistics Canada, 2006 Census, Special Tabulation)
Core ICT Occupations
(Employed in Any Industry)

ICT-Related Occupations
(Employed in ICT Industry)

A122 Computer and information systems managers

44,100

A016 Senior managers

3,265

A311 Telecommunication carriers managers

10,070

A121 Engineering managers

2,755

9,883

C033 Electrical and electronics engineers

36

C047 Computer engineers (except software engineers)
C071 Information systems analysts and consultants

25,010
138,375

A123 Architecture and science managers

220

A391 Manufacturing managers

4,520

B021 Specialists in human resources

2,025

C072 Database analysts and data administrators

13,205

C011 Physicists and astronomers

345

C073 Software engineers and designers

29,975

C021 Biologists and related scientists

145

C074 C
 omputer programmers and interactive
media developers

96,785

C032 Mechanical engineers

2,085
2,155

C075 Web designers and developers

19,570

C041 Industrial and manufacturing engineers

C141 E
 lectrical and electronics engineering
technologists and technicians

31,380

C046 Aerospace engineers

595

C181 Computer network technicians

46,960

C048 Other professional engineers, not elsewhere classified

130

C182 User support technicians

62,195

C061 Mathematicians, statisticians and actuaries

260
670

C183 Systems testing technicians

7,540

C132 M
 echanical engineering technologists
and technicians

F124 Broadcast technicians

2,640

C133 Industrial engineering & manufacturing technologists
and technicians
C143 Industrial instrument technicians and mechanics

795

C161 Non-destructive testers and inspectors

100

F021 Authors and writers

2,665

F141 Graphic designers and illustrators

3,665

G121 Technical sales specialists, wholesale trade
Total

36

70

1,910

537,688

17,550
Total

45,855

The occupation “electrical and electronics engineers” includes both engineers with an ICT focus and engineers whose primary focus is electrical systems, including
construction. Based on the 2006 Census, we estimate that 31% of electrical and electronics engineers have an ICT focus. This is based on 25% who are employed
in the ICT sector, excluding consulting, and a further 6% who are employed in consulting. This would imply that of those electrical and electronics engineers
employed in consulting, 15% have an ICT focus.
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The Information and Communications Technology
Council (ICTC) is a not for profit sectoral council dedicated
to creating a strong, prepared and highly educated
Canadian ICT industry and workforce. ICTC is a catalyst
for change, pushing for innovations that will provide labour
market intelligence, life-long professional development and
quality education and training for the Canadian ICT industry,
educators, governments and the ICT workforce. We forge
partnerships that help develop the quantity and quality of
ICT professionals needed to improve Canada’s position as
a leader in the global marketplace.
To achieve its goals, ICTC focuses on four areas that are
proven building blocks of a healthy, forward-looking sector:
• Skills Definition – defining the skills required to be a
professional in the ICT sector.
• Labour Market Intelligence – providing up-to-date
statistics and analyses of human resource developments
in the ICT sector.
• Career Awareness – providing programs and tools to
explore the career possibilities in Canada’s ICT sector.
• Professional Development – dedicated to continuous
learning for ICT workers so they can maintain and improve
their skills sets and increase their opportunities within
the sector.
Information and Communications Technology
Council (ICTC)
116 Lisgar Street, Suite 300,
Ottawa, ON K2P 0C2
Phone: 613-237-8551
Fax: 613-230-3490
Email: info@ictc-ctic.ca

www.ictc-ctic.ca
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