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Sponsor Organizations

Ontario Aerospace Council

The Ontario Aerospace Council (OAC) is an incorporated, not for profit organization established in 1993

as a mechanism to enable Ontario aerospace companies to come together to identify issues, opportunities,
and challenges for the industry, and to work collaboratively in developing and implementing strategic
initiatives that respond to these, for the betterment of all Ontario aerospace companies and employees,
and of the Ontario aerospace industry. OAC has approximately 110 member companies, representing all
sub-sectors of the industry and firms of all sizes, who collectively employ approximately 2/3 of the 26,000
aerospace employees in Ontario.

OAC has worked with CON*NECT and several colleges since 1995 to develop and deliver training initiatives
to many Ontario aerospace employees, and partnered with CON*NECT to sponsor and direct this project.

Contact:
Rod Jones, Executive Director  519-895-2442

www.ontaero.org

CON*NECT

The Colleges of Ontario Network for Education and Training (CON*NECT) was established in 1994

by the Presidents and governors of Ontario's community colleges to provide industry and government
with convenient access to the educational resources of the Colleges through strategic alliances.
CON*NECT operates as a division of the Association of Colleges of Applied Arts and Technology of Ontario
(ACAATO) representing the 24 colleges which offer programs in 200 communities across the province.

CON*NECT staff have worked with the Ontario Aerospace Council (OAC) and other representatives of the
aerospace industry since 1995 on a number of research and training initiatives, and partnered with OAC
to sponsor and manage this project.

Contacts:
Gary Cronkwright, Director 416-596-0744 X 226
Deb French, Manager 416-596-0744 X 235

www.acaato.on.ca/connect
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A Strategic Approach

« This study is designed to suggest practical actions that can be taken by the provincial education system and aviation/
aerospace industry to bridge skill gaps. As the terms of reference say: “success...will be gauged by subsequent
actions taken by the Ontario aerospace industry and Ontario educational institutions to bridge the gaps.”

+ Because the human resource issues facing the aviation and aerospace sectors are often shared with other industries,
anyone interested in understanding these issues and ways to address gaps may find the report instructive.

- This report takes a strategic approach. With modification, this approach is applicable to many industries.

+ Previous studies in this area have tended to focus specifically on shortages as defined by the manufacturing
and maintenance sub-sectors. In these studies, gaps emerge because the human resource pipeline under

certain growth scenarios is not large enough.

+ The current study recognizes that the size of the human resource pipeline is actually a function of a broader
range of factors and the actions of a variety of stakeholders. Therefore, in this study we try to define a strategic
framework that considers the motivations and constraints of these players, which include industry,
students/employees, educational institutions, regulators and accreditors.

« Each of these stakeholder groups has its own dynamics, motivations and strategies for getting what it wants
out of the labour market. Where there are common interests, there is room for co-operation to deal with gaps.
But it is important to be aware of the underlying forces that drive gaps and to be realistic about the context

in which co-operation can work.

» Gaps will emerge because it is difficult to co-ordinate the dynamics of stakeholders with the industry demands.
Economists call this problem “asynchronous information” — all the players do not have the same information
to act upon or even the same motivations for acting.

» We have identified three kinds of gaps:
« people

» competencies

 capacity of the education and training system

 In a nutshell, the main strategic thrust of the report is to increase the number of people emerging from secondary
school that might pursue educational and career pathways within the aerospace sector. Once this base of people
is established, the role of the higher education and training system is to organize capacity to develop competencies
in line with career paths (Exhibit 1).

Exhibit 1
Flows of People from Secondary School to the Industry

Technical Competence Aviation/Aerospace
Post-secondary Career Path

Secondary School 4
in relevant

Graduates
programs Licensed Trades

Distance from Employment

\
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Steering Committee Engagement

« A key methodological feature of this study was the active engagement of its steering committee in the research
process (see Acknowledgements). While the committee was instrumental in facilitating the interview process,
its members were also actively engaged in discussing and adding to the key findings emerging from the research.
At the steering committee meeting of April 3, 2003, members reviewed and discussed the findings of this report.
« Members were asked what specific actions they would be willing to take to support the strategy of developing
career pathways that would attract more people to the aviation/aerospace sectors.
+ The steering committee came up with a number of suggestions for action. These actions were grouped based
on their common strategic thrust. Members then volunteered to serve on teams to advance the strategic agenda.
The result of this exercise is captured in Exhibit 2.

Exhibit 9
Steering Committee’s Ideas for Action

Main Action Sub-Actions

Bridge the Gaps Between| « Competencies — General vs. Specific

+ Customer needs  Refine understanding of demand

¢ Industry needs  Provide training and education for management

* Education and training | < Produce more Transport Canada inspectors

« Expand partnerships between education and industry to produce new programs

- Improve global perspective of learning and develop capacity to reach global markets
 Create a laddering mechanism

Create education and « Create capacity through co-operation among companies on shared competencies
training capacity « Refine understanding of demand
« Provide training and education for management

» Produce more Transport Canada inspectors

Build Strategic Alliances | < Build alliances between aviation/aerospace and other sectors

« Work with Canadian Aviation Maintenance Council (CAMC), HRDC and industry
to facilitate federal/provincial linkages

« Build alliances between educational organizations across Canada

Improve the policy and « Work with federal and provincial governments to ensure effective industry policies
regulatory environment | < As specific initiatives emerge, make sure that government policies support
these initiatives

- Draw on government assistance to resource initiatives

Communicate more « Promote career paths to students

effectively with all - Communicate ways in which immigrants and re-entry workers can get into the industry
stakeholders  Develop communication to support strategic alliances and other initiatives

Improve recognition « Create a laddering mechanism

of learning « Reach out to immigrants and improve global perspective of both education and industry

» Work on standards and make them transparent
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Overview of the Report

« The study uses a broad definition of the aviation and aerospace industry. Going beyond the traditional
definition of aircraft manufacturing and maintenance sector, this study includes six industry sub-sectors:
1. aircraft and aircraft systems design, development and manufacture

. maintenance, repair and overhaul (MRO)

. air navigation systems, air traffic control systems operation

. air carrier operations

. airport operations

AN U1~ W N

. air regulatory functions

« The main methodology comprised personal interviews with representatives of educational institutions
and the portion of the aviation and aerospace industry that undertakes training. There were four streams
of interviews:

1. educational institutions
2. aviation/aerospace companies
3. Transport Canada

4. experts on other jurisdictions

« Asecond aspect of the methodology was a review of existing data and literature. This review was used
to determine areas of demand and the underlying factors contributing to growth in the demand for skilled
labour. It was also used to ascertain best practices in other jurisdictions.

« The emphasis of this study is on skilled labour, as it creates a demand for higher education and training.
Pilots are not included in the study.

« Ontario students have some leeway to select the skill sets that they will develop.

« Although most young people will not be in a position to decide what career they want to pursue in secondary
school, many will tend toward accumulating skills and credentials that give them maximum flexibility to
respond to a changing labour market.

« The tendency, therefore, is to pursue more generalized credentials — in the arts, business, and computer

sciences — that are widely applicable to many different work settings and have a certain level of social
acceptance.

» Men overwhelmingly dominate trades and technical careers in the manufacturing and MRO parts of the
industry. As such, women may not see a future for themselves in aviation and aerospace — a fact that
effectively cuts the manufacturing and MRO side off from half of the potential labour force.

« The trend in recent years has been for young people to accumulate more education but less work experience
up to the age of 24. This means that employers do not have an opportunity to gauge and develop the soft
(or employability) skills of young workers, and young workers do not have chance to experience the world
of work that would help them decide which careers to pursue.

» Once individuals have made a commitment to pursuing industry-specific credentials, they have also
effectively made a choice about the job that they will take and, indeed, the career that they will develop.

» A big part of the human resource challenge is to develop a pool of people who are inclined to develop
the core technical skills relevant to parts of the industry. This, then, is about presenting people with
a career pathway as opposed to an end point.
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The human resource challenge is somewhat different for those who have already secured work experience
in the industry. These people will have accumulated applied skills while on the job.

In the new secondary school curriculum, technical education is given a broader scope beyond “shops.”
Expanded technical programming provides a solid basis for reaching secondary school students.

Ontario’s Ministry of Education estimates that some 300 thousand students will be enrolled in technical
courses in 2002-2003. One stream now deals specifically with transportation technology.

Interestingly, secondary schools are also being given the option to add additional semesters in technical
streams where a case can be made for responding to local demand.

Industry has typically relied on colleges of applied arts and technology to develop its skilled entry-level employees,
especially in the trades and technical occupations. Colleges are motivated to provide students with job skills.

Colleges are given a financial incentive that is largely driven by short-term success in the labour market,
as measured by employment rates and the satisfaction of employers and graduates.

Colleges will only expand capacity if students are applying for existing programs. They have shown themselves
willing to expand programs when student demand is high.

The universities tend to focus on highly skilled employees and managers.

In professional disciplines like engineering, there is relatively little need to worry about the employment

prospects of graduates, as there is plenty of evidence that these graduates are in high demand.

Both colleges and universities operate in a highly regulated and publicly funded environment. As such,
governmental decisions on education policy (e.g., access) and financing have major implications for what

individual institutions decide to do.

Colleges and universities have attempted to shield themselves somewhat from government funding decisions
by developing non-subsidized programs.

Another key part of the learning infrastructure in aviation is NAV CANADA in its role as educator, employer
and trainer. Its challenge is to ensure that it manages the need for newly accredited air traffic controllers,

flight service specialists and technicians to its own needs.
The public continues to demand a transportation sector that is among the safest in the world.

Transport Canada has made the strategic decision to manage the new safety challenges through

a performance-based model.
Transport Canada is recognized as a world leader in aviation regulation and safety management.

Transport Canada has moved from owner-operator-regulator to a regulatory agency that inspects
and audits facilities owned and operated by others.

Many previous functions have been devolved to outside entities.
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Increased commitment to safety has obvious implications for the organization of education and training.
It is far more likely that a safety module will have to be incorporated into the training regimen of virtually

every employee in the industry.

For Transport Canada employees, increased attention to safety means that the core staff has to be

educated to manage regulation within the new paradigm.

Many parts of the industry are also organized around quality management systems in which it is more
important to produce a consistent, customer-defined quality than it is to produce cheaply on a large scale.

As technology and customer needs change, it is vital to be able to adjust the workforce to meet these needs.

These trends in the management of safety and quality have potentially profound implications for the
nature of accreditation, credentials and licenses.

The vast majority of workers in the aviation and aerospace industry do not require licenses to perform

their jobs. Indeed, the manufacturing side makes most of their annual hires from non-certified technicians.

Parts of the industry, however, will continue to require licenses to either perform certain tasks or be
allowed to effectively sign off on safety standards set by Transport Canada.

What is the role of accreditation and credentials in this system?
« Employers will be increasingly interested in employees who have a good core set of technical skills
and the adaptability to adjust to new circumstances as work processes change to manage new products

and services.

« Employers are likely to be equally interested in so-called employability skills that speak to a person’s
ability to learn on the job and work well with fellow employees and customers. There is currently
no system in place for credentialing these skills, other than employers’ human resource systems.

« Established employees will demand learning opportunities to improve their long-term career prospects.
Some of this learning will be credentialed, while some will be on-the-job training that is not. Either way,
the employee will want to demonstrate to current and prospective employers a certain level of technical
proficiency and adaptability to new circumstances.

The above-mentioned employer and employee expectations have implications for the relative weight
between macro and micro credentials. A macro credential is a certificate, diploma or degree that typically
takes a long time to complete (eight months or more). Micro credentials are certificates of learning that
respond to short-term needs for skill upgrading. Completed in as little as a week up to eight months,

these certificate programs typically focus on specific competencies to do specific tasks.

When well designed, a competency-based micro credentialing system is entirely consistent with
a macro credentialing system. But for organizational reasons, these systems may not mesh.

The mix between micro and macro credentialing is being changed by the need for more flexibility by
both employers and employees. Employees want the freedom to move between jobs with an employer,

or even between employers. Employers want employees who can adapt to changes in customer needs.

Executive Summary - Chapter 3



- The rather broad definition of employers used in this study makes it difficult to generalize about their approach
to human resources. Each sub-sector has very different industry dynamics that affect which issues the industry
is likely to face in the labour market and how it views the education and training system. Sub-sectors have
different issues with respect to skills but also in terms of replacement rates due to aging and retirement.

« Based on our survey, retirements would appear to be the biggest issue for Transport Canada, airports and,

to a lesser extent, manufacturing/MRO (maintenance, repair and overhaul).

« The labour market of the aircraft and aircraft systems design development and manufacturing sub-sector
is typical of a globally integrated, heavy capital goods industry.

« The manufacturing industry structure means that employment flexibility is at a premium and that relatively

few employers will be of sufficient scale to undertake significant in-house training.

« The maintenance, repair and overhaul sub-sector differs somewhat from the manufacturing side. Its business

cycle is more akin to a capital service business.

« Air carrier operations also have a reputation for instability. This is primarily because scheduled airlines
have typically operated on a knife-edge of profitability.

« Airports are more a pure service business that relies on aircraft movements and passenger volumes.

« The air traffic and navigation sub-sector is tightly managed by NAV CANADA, which runs the air traffic system
and also trains to Transport Canada specifications for air traffic controllers and flight service specialists. NAV
CANADA’s human resources are geared toward aircraft movements at airports: it is effectively the monopoly
supplier of air traffic controllers and air navigation system personnel in Canada. Graduates of NAV CANADA

training are virtually assured of secure, albeit stressful, employment.

- Ontario’s air transport requlatory system runs in a manner very similar to other regulatory services in Canada.
Like NAV CANADA, it offers stable employment and has a significant in-house training capacity. Although the
employment environment of the public sector is stable and offers excellent pension benefits, these characteristics
make the looming retirement of the baby boom generation somewhat more problematic for the regulatory system.

« To summarize, five factors distinguish the dynamics of the sub-sectors:

=

nature and conditions of employment
. risk of retirements that will require replacement
. need for formal credentials and licenses
. capacity to invest in training

v N~ W N

. reliance on outside providers for education and training versus provision of in-house training

Chapter 3 - Executive Summary



Demand Outlook

« The study generates order of magnitude estimates of the size and distribution of the skilled workforce
for each sub-sector. It then undertakes a situational analysis as to the factors that will affect these top-line
estimates over time, focusing on the risk of gaps forming.

« The main driver of long-term performance in the industry is overall economic growth — in particular,
personal disposable income.

- After two years of lacklustre growth, Ontario should resume medium-term growth of about 3 per cent
per annum.

« About 55 per cent of the entire aviation and aerospace workforce requires higher education. We found
roughly 14,824 positions in the six industry sub-sectors for a coverage of about half of all skilled (non-pilot)
positions. These occupations are also organized by major sub-sector.

« Our survey asked whether industry saw its skilled workforce as expanding, contracting or staying the
same. Most industry employers expect to hold steady in the next year.

« Applying projected growth rates to employment levels generates a flat outlook for all aspects of the
industry. Expansions and contractions are of roughly the same magnitude and the majority of employers
expect a holding pattern on employment levels.

- Companies that are recruiting concentrate in the manufacturing/MRO sub-sector. Within this, aircraft
maintenance engineers (AMEs), component technicians and aviation machinists received the most
mentions for recruitment. The high number of AMEs suggests that even beyond Air Canada there are
plans for expanding the maintenance part of the industry.

« Both the review of the literature and the survey of the industry point to the same trend: an essentially
flat short-term outlook and an uncertain medium- to long-term outlook. This longer-term outlook is
somewhat more predictable for those parts of the industry that are primarily dependent on provincial
economic growth — airport operations, air carrier operations (outside of maintenance) and air traffic
control and navigation services. These industries' long-term growth trends will tend to mirror overall
provincial growth. In the longer term, they will also have to deal with structural issues like technological
change and an aging workforce.

12
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Creating Supply by Developing People

 Supply is created through three mechanisms (Table 1):
« companies upgrading their employees to respond to emerging demands
« new recruits, either from other companies or graduates of post-secondary educational institutions

+ immigration

« Each of the three sources of supply has its own implications for the education and training system.

Table 1

Survey Findings

What percentage of new entrants to this position comes from...?
(Selected Aviation and Aerospace Occupations, n=45)

New Graduates Experienced New Ontarians
Occupation Cc::mmunity University Within Another Immigrants
ollege Company Company

Aerospace Engineer 1 24 16 58 1
Manufacturing Technician 10 1 40 46 3
Aviation Machinist 22 3 17 51 7
Aircraft Maintenance Engineer 26 0 1 73 o}
Avionics Technician 30 0 4 62 4
Maintenance Technician 28 0 4 65 3
Aviation Machinist 19 2 5 69 5

Air Carrier Manager

Airport Operations Manager 5 15 73 7 o]
Assembler 5 0 7 63 25

Source: Survey Findings

» The education and training system creates supply by developing knowledge and competencies.
Some of these competencies are developed through formal education and others through workplace training.

« At the university level, there are some advanced engineering courses geared toward the design part
of the industry.

« Colleges of applied arts and technology offer two types of programs that relate to the industry:

« Programs closely aligned to specific occupations: this is the tendency in aerospace and aviation trades

and licensed trades, most of which are formally supplemented by additional work experience.

- Programs where aviation is added as an option: these tend to be arts or management programs with

optional pilot training.

« The vast majority of university and college programs produce highly skilled people who are likely to be
in demand by the industry. On average, it takes five semesters to complete a program, with most college
programs taking four semesters and most university programs taking eight semesters.

Chapter 5 - Executive Summary
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Courses of interest to Transport Canada for safety management systems and inspections were
assessed separately. This survey found that 12 colleges offer the sort of base training required

for safety inspectors, including courses on communication skills, office technology and basic risk
assessment. Colleges also offer more specialized training in areas such as safety management
evaluation (8 colleges), safety management systems (10 colleges) and organizational awareness
(12 colleges). These courses are not specifically geared to Transport Canada requirements, as they
are components of programs targeted to different occupations.

The majority of programs do, indeed, prepare people to go to work in the industry — but other
paths are also possible. For instance, people with degrees who are qualified to work in the
engineering and design part of the industry may actually choose to work in another industry.

Colleges, in particular, plan to aggressively expand many areas that are directly relevant to the
needs of the industry. Most noteworthy are planned expansions in programs for various types
of managers,

AMEs and maintenance technicians.

Overall industry demand is actually more variable than the outflows of people from educational
institutions. As such, graduates who enter the labour market during a downturn end up doing
something else — either continuing their education or working outside the industry.

Whether graduates find immediate work or have to wait, they will still require some company-

specific training.

Surveyed employers plan to spend about $14 million a year on training. To put this into context,

this annual training effort is about the same as that made by the college system. The difference

is that the training is applied to fewer people than is college education. Also, this training is focused
on specific competencies needed to perform jobs. At least five thousand aviation and aerospace
employees in Ontario benefit from this type of training annually.

The study clearly supports other research that pinpoints learning on the job as a very important
element to employers when considering employee development. Indeed, the employer findings
can be interpreted thus: the further the source of supply is located from the workplace, the less
valuable the training is.

Employers place a very high premium on programs that they design to address workplace needs.

Executive Summary - Chapter
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How Does Mobility Affect Supply?

An oft-heard complaint from the industry is that companies have difficulty finding and retaining skilled employees.
The mobility of skilled people has a direct impact on this question. We are interested in two types of movement:

1. inter-firm mobility

2. geographic mobility

 The aviation/aerospace sector is not especially unique in terms of turnover. In a typical year, millions of Canadians
are recruited outside of their organizations. The overall turnover rate for Canada is about 7 per cent. The rate for the
manufacturing sector as a whole is around 4.5 per cent. Studies from the US suggest that the aerospace industry

has a turnover rate of around 5 per cent. The recent downturn in the industry will likely increase these rates.

« Although these top-line turnover rates are no cause for alarm, there are several structural factors that may
impact particular firms hiring for certain jobs.

- First, there has been a tendency for parts of the industry to move toward highly specialized ways of credentialing
and licensing skills.

« Asecond source of structural shortages occurs between small and large firms. Larger companies are generally

in a financial position to bid talent away from smaller firms.

 Itis easy to underestimate the role of immigrants because the number of skilled immigrants is relatively
small in relation to the total skilled workforce. However, it is well known that immigrants tend to concentrate
in a few major urban areas, the most important of which is the GTA. This, coincidently, is where most of the

aviation and aerospace industry is located in Ontario.

+ Ontario immigrants accounted for 60 per cent of the total number of immigrants with skills of interest to
the aviation sector: about one thousand every year.

« The skilled aviation and aerospace workforce is about 25 thousand people. If there is 5 per cent attrition,

immigrants could almost fill the entire need for additional people.
« However, to this point, immigrants tend to work in less-skilled positions in the manufacturing sub-sector.

« The majority of emigration is in managerial occupations. These employees are likely older people,
many of whom are working in global companies with Canadian operations.

+ Canada does lose some highly skilled people to the US in fields such as engineering, computer science and,
to a lesser extent, skilled trades. Some of these people may be new graduates and others will have work
experience. But the numbers are not large in relation to the Canadian labour force. The entire US aircraft and

aircraft manufacturing sector employed just over three thousand Canadians in 2002.

« Although there is plenty of anecdotal evidence about Canadians moving to the US for better opportunities,
it is doubtful that this is a major issue for the Ontario aviation and aerospace industry.

+ The data presented in the report seems to lead to two conclusions:
1. The “brain drain” is probably not as big an issue some people think. Turnover is more likely due to people
moving between employers within Canada than emigrating
2. Immigrants are an under-appreciated source of skilled labour. They may, however, present special training

issues, most notably with language skills.

Chapter 6 - Executive Summary



Views of Educators and Employers

« The study collected a considerable amount of qualitative data from employers and educational

institutions through in-person interviews.

« Employers want graduates who have been exposed to basic mechanical, technical and professional
skills and have good work habits.

« In summary, employers have expressed demand in the following key areas and sub-areas:

Employability Skills

- teamwork
- ethics
+ leadership

Technical skills
» good set of core technical skills
- ability to read engineering diagrams
« facility in computer-based technologies and communications
 specific skills in demand
» non-destructive testing
* wiring
* machining

« composite materials processing

Other skills
+ regulatory training for non-regulatory employees
« first aid, CPR, St. John's Ambulance

« The lack of co-operative education led to a concern about a shortage of practical skills. Interviewees

» As the college system works with employers to design an effective system, there will inevitably be
some frustration that the college is not “doing enough.”

« Although this may not speak to a general unwillingness of colleges to listen to industry, it does
demonstrate the need to develop effective channels of communication. Also, it emphasizes the
need for both the industry and the PSEs (post-secondary educational institutions) to recognize
each other’s constraints and to be innovative in the way they overcome these constraints.
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- It was difficult to interpret findings on where skills should be developed. Few of the interviewees admit
to hiring graduates, and those who do make it clear that they are trained extensively after hiring or have
worked at the plant already in an apprenticeship or co-op role.

« These interviewees see the PSEs as places where prospective job market entrants can learn the basic
technical skills that will allow them to pursue further training in any number of sectors.

- PSEs see themselves as the developers of fully trained and employable graduates whose training
is directly related to a career path.

+ Frequent mention is made of the benefits of graduates working in a plant environment before finishing
their studies, to get the "real world" exposure employers find lacking in recent graduates.

« On the other hand, PSEs want to respond to employer demand for more highly trained graduates
by putting their own capacity in place.

+ Almost all employers make it clear that new aerospace employees are subject to a minimum of 40 hours
of training when they are first hired. As most new recruits come from other companies and very few from
PSEs, it is apparent that employers see industrial training as a requirement for their staff.
« Many employers mention that they would rather train new hires in the specific skills needed for their jobs
themselves, leaving PSEs to inculcate the basic mechanical and technical skills and "good work habits. "

- Some employers see distance learning as a shortcut to filling gaps.

 Industry accepts and values the role of Transport Canada as the third-party accreditor. For the most part,
no dissatisfaction with Transport Canada or its role is expressed.
- PSEs value Transport Canada accreditation of their programs. Courses or programs which result in
a Transport Canada-approved diploma are seen to be more job-oriented and of a more serious nature

than programs that result in a college diploma or certificate.

« Geographic location of skills training resources was not raised as an issue among industry respondents.
+ However, one manufacturer who is located in Eastern Ontario uses a local college for some of its contract training.
« For the most part, though, industry is willing to send its employees wherever the best courses are offered,

and will pay associated living expenses.

« As colleges attempt to build new capacity to meet employer demands, they are faced with a fundamental
challenge in financing new capacity.
« Not surprisingly, the interviews uncovered a good deal of frustration among the colleges with respect
to their financing constraints.

« Universities acknowledge that they are less fleet of foot than colleges in responding to changing market
demands, due to the complex dynamics of university funding and their joint teaching/research mandate.

« Most colleges continue to predict steady growth for enrollment based on "student and industry demand,"
despite the fact that market is in a cyclical downturn.

« Numerous employers cite having used co-op placements and apprenticeship programs successfully
in the past and all agree that on-the-job training is very desirable in a new employee.
« Colleges also provide some continuing education services to industry.

« Another practice that appears successful is one-to-one relationships between specific employers and specific PSEs.
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Gap Analysis

« There are essentially three perspectives on gaps that need to be considered:
1. People gaps refer to whether there are sufficient applicants with the right basic level of education
entering the labour force to account for growth and attrition.
2. Competency gaps emerge if employees do not have the right competencies to do the work.
3. Often, people gaps and competency gaps are directly related to the organization of education and
training capacity. If capacity is insufficient, there may not be enough people to meet employment

demand. If capacity is not organized where it should be, it may not be developing the right competencies.

« The exhibit titled Risk of Gaps takes into consideration each of these factors in assessing the flows
of people emerging from Ontario’s PSEs. This exhibit outlines the likelihood of gaps for key occupations
by industry sub-sector.

Exhibit
Risk of Gaps
(Selected Occupations by Industry Sub-sector)

Graduate
Replacement Rate

Sub-sector/Occupation

Demand Competition Other Supply Gap Risk

Manufacturing, Maintenance,
Repair and Overhaul

Management 1.9% low high high low
Engineering Design 12.9% low high medium medium
Manufacturing Technician 0.5% medium high medium medium
Aviation Machinist 1.5% medium medium low medium
Aircraft Maintenance Engineer (AME) 9.5% high high low high
Aircraft Maintenance Technician 5.6% high high low high
Air Carriers

Air Carrier Manager 2.4% medium low high low
Airport Ramp Attendant 1.8% medium low high low

Airport Operations

Airport Operations Manager 4.6% medium high medium medium

Air Traffic Control and Navigation

Flight Service Specialist 69.9% low low low low

Air Traffic Controller 40.7% medium low low low

Air Regulatory Functions

Transport Canada NA medium low low medium

« This analysis suggests that AMEs and technicians face the greatest threat of having people gaps emerge.
This potential gap exists in spite of the fact that colleges are doing a very good job of expanding capacity

to train people in these areas
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« Shortages may also arise among various types of manufacturing trades and technicians.

« Other occupational areas are less likely to experience gaps, either because they have a very broad labour
market from which to draw or because they have low competition for employees.

« Manufacturing managers are often developed within companies after accumulating years of work
experience. The Ontario Aerospace Council has focused its continuing education curriculum on these
people, who will often have a sound technical background but require management training.

« On the air traffic control front, NAV CANADA appears to have things in hand and does not face stiff
competition for its graduates. Although NAV CANADA faces the challenge of maintaining high staffing
levels and has a high turnover rate, its programs are oversubscribed. The demand for flight service
specialists is likely to fall because of technological innovation.

« There are two major challenges in developing competencies. On the technical front, there is an inevitable
gap between the technical competencies developed in the PSE system and the technical competencies

needed in the workplace.
« A second type of competency gap exists with respect to employability skills.

« In this study, we view the education and training system as an integrated system of lifelong learning.
That system is probably not, in reality, integrated.

« On the classroom front, there are two capacity issues:
» management of growth
+ spatial organization of capacity

- New capacity is clearly required if AME programs are to deliver the 70 per cent growth that is anticipated

in enrollments between now and 2008.

« The location of capacity is probably of greatest interest to students who are effectively taking an investment
risk when they apply to post-secondary schools.

« Abiggerissue than geographic distribution of programs would seem to be the balance between classroom
and workplace education.
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Promising Practices from Other Jurisdictions

« In dealing with potential gaps, Ontario can reflect on experience in other jurisdictions.

- Best practices were organized by recruitment, selection and improvement.

Recruitment

» Launchpad for Learning is a UK initiative led by the Society of British Aerospace Companies.
Its primary purpose is to connect school children (g9 years and older) with the aviation industry,

thus encouraging them to consider aerospace/aviation as a career path.

« MentorNet is a US-based not-for-profit e-mentoring network supported primarily by grants and
donations from industry, government and foundations. Its specific mission is to further women’s

progress in science and technology, but its principles and objective could have wider application.

Selection

« In May, 2002, the General Accounting Office in the US published a report titled A Model of Strategic
Human Capital Management that includes “recommendations to help the Federal Aviation
Administration (FAA) meet its impending need to hire and train thousands of air traffic controllers.”

However, it is not clear whether FAA has adopted these recommendations, in part or in total.

« A European research initiative named Consequences of Future ATM Systems for Air Traffic Controller
Selection and Training (CAST) attempted to relate the future changes in air traffic control equipment
and procedures to selection and training needs. CAST was a relatively exhaustive study carried out

by six European Union representatives.

+ A Web-based selector system used by Air New Zealand provides information to potential air traffic
control program applicants. The intent of this system, which includes a self-assessment module,

is to help potential candidates determine whether or not they are suited to the occupation.
The goal of this system is to increase the percentage of applicants who will succeed.
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Improvement

- Competency-based training was identified in the literature as a priority issue to be researched.
The UK and Australia are the leading jurisdictions in using competency-based vocational qualifications.

« Competency-based standards now have relatively wide application.

« The key implementation issues appear to be exactly how to define and measure competence, and how to
determine the degree to which “generic attributes” or “core skills” should be included in measurement.

+ The distinctive aspect of the UK’s National Vocational Qualifications (NVQ) appears to be the creation
of the General National Vocational Qualifications (GNVQ), a blend of competency-based and “core”
qualifications.

- Australia appears to have followed a similar path with respect to creating a blended academic and
occupational standard like the GNVQ. In Australia, the National Training Board (NTB) uses the expression
“key competencies.”

- The distinctive aspect of Australia’s approach appears to be its attempt to combine e-learning distribution

initiatives with its vocational education and training structure.

« One example of education/government/industry partnerships has been selected for review here:
Centre d'adaptation de la main d’ceuvre aérospatiale du Québec (CAMAQ). CAMAQ appears to be

one of the earliest attempts to formalize this dialogue, and the model has survived the test of time.

< Arange of simulation technologies has the potential for more extensive use in the education and

training system.

- The expression “corporate universities” encompasses a wide variety of concepts and levels of commitment.
The idea originated in the US but has now been adopted relatively aggressively by many of the larger
European companies, especially German ones. Two notable examples are:

« BAE Systems Corporate University in the UK
« Lufthansa School of Business in Germany
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Future Directions for Action

« The way forward is for the aviation/aerospace industry and the education/training system to work together
in managing the gaps between supply and demand. There are two aspects to this process:
1. shared understanding of the strategic issues — specifically, common understanding of the underlying
markets and drivers of change
2. joint program for action based on shared interests

« Between the findings of the research and the ongoing discussions of the steering committee, members have

begun to develop a shared understanding of the strategic issues. This is a prerequisite to effective action.

« People gaps, competency gaps and capacity gaps are likely to persist, but can be managed with concerted effort.

« The main strategic issue that has emerged from this study is the need to increase the number of people who
want to pursue a career (as opposed to “job”) in aviation/aerospace. If people see the aviation/aerospace
sector as a good environment in which to develop a career, they are likely to invest in education to that end.

+ In the early stages of education, industry may work with PSEs to enhance students’ confidence that they

have access to an effective school-to-work transition system.
+ Special issues of immigrant and re-entry workers also need to be addressed.

- Integration may also be an issue for workers who have been recently laid off — especially if they lack
educational credentials, yet have developed useful competencies through work experience.

« Finally, there is the case of career development for employees within the industry. Even employees who
maintain their employment throughout the business cycle may choose to leave the industry if there are
no opportunities for career advancement. From a retention-of-human-capital perspective, it is important
that the industry take a “lifelong learning” approach to the development of its people.

« Part of the employee development challenge is within the capacity of organizations to control, either
through their hiring practices or the way they work with the education system.

« In some cases, smaller organizations can achieve the same economies of scale by collaborating with

others outside the aviation/aerospace industry.
« The challenge of economies of scale can also be addressed on the supply side.

» PSEs are most likely to respond where there is sufficient and sustainable demand for programming.

Variability in demand has implications for PSE capacity.

+ All parts of the industry face a similar challenge in ensuring that school-developed competencies align

with work-required competencies.

+ As capacity gaps are addressed, there is a need to revisit how capacity should be organized through

industry and colleges.
+ More attention should be paid to enhancing the flexibility of the system and constructing “bridges” and “ladders.”

» Stakeholders can control creative solutions to the inherent differences in outlook and motivations.
Resolving these juxtapositions will move the system towards greater flexibility.

+ The Colleges of Ontario Network for Education and Training (CON*NECT) and the Ontario Aerospace

Council (OAC) are committed to working together to find effective ways of linking industry demand

with education/training supply, thereby bridging skill gaps.
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Introduction

In recent years, there has been heightened interest in the human resource issues facing Canada’s aviation
and aerospace industry. One reason is that the industry provides the sort of high-skilled jobs that are
emblematic of the so-called “knowledge economy.” Moreover, geographic clusters characterize the industry.
Policymakers increasingly favour industrial clusters as incubators for innovation and economic growth.!

The success of clusters is clearly tied to the availability of skilled human resources. Hence, there is a need

to understand human resource issues in strategic industries like aviation and aerospace.

The industry faces serious human resource challenges. The domestic value-added component of Canada’s

aerospace industry has fallen sharply and significantly over the past several years, dropping from a peak
of 66 per cent in 1995 to 53 per cent in 1998. This key measure is expected to remain at these lower levels
for the foreseeable future, or decline even further.

Canadian aerospace suppliers are losing their market share on the domestic front. In the aerospace sector
globally, dramatic changes in supply chain relationships — as risk and investment are pushed down the supply
chain and companies at all levels are obliged to “move up the value chain” — are now requiring all aerospace
employees, from the executive offices to the design/development departments to the shop floor, to enhance
their knowledge, skills and abilities.

Interest in the industry’s human resource issues has resulted in a number of excellent studies that point to
shortages of critical skills. Noteworthy examples include A Human Resources Study of the Canadian Aviation
Manufacturing and Maintenance Industry (2002) and the Canadian Aerospace Labour Market Survey and
Employment Forecast for 2001-04 (2001).> These industry-sponsored, national studies focus on the aircraft
manufacturing and maintenance sub-sectors of the industry.

Although manufacturing and maintenance are significant focal points for the aerospace sector, it is important
to broaden the parameters when analyzing education and training needs. Airport operations, both on the ground

and in the air, and the regulatory sector also need to be considered. Education and training for such functions

as airport management and air traffic control are important components of maintaining a viable aerospace sector.

The need for a broader perspective is especially apparent in the aftermath of the September 11 terrorist attacks
in the US. The serious excess capacity problems already evident in the industry have been exacerbated by the
uncertain political climate. This means that the industry will likely undergo significant structural change as it

adjusts to the new realities. Human resource issues are a key component of this structural change.

Although previous studies provide a number of important messages for stakeholders, many of the issues they
identify are managed at the provincial level or within industry clusters at the sub-provincial level. It is true that
aviation and aerospace have a national regulatory framework, but the actual decisions about skill investments
tend to be made by individuals, provincially regulated post-secondary educational (PSE) institutions, and by
companies through their training budgets. It is a classic case of thinking globally, acting locally.

Consequently, there is a need for province-level studies focusing on the dynamics that create gaps and exploring
ways to address those gaps. This is the purpose of the current study, which is designed to suggest practical
actions that can be taken by the provincial education system and by industry to bridge skill gaps. On this point,

the terms of reference for the study are clear: “Success...will be gauged by subsequent actions taken by the

Ontario aerospace industry and Ontario educational institutions to bridge the gaps.”
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What is the Contribution of this Study?

Previous studies in this field have tended to focus specifically on shortages as defined by the manufacturing and
maintenance parts of the industry. They detail the occupational structure of the industry and they model attrition
and replacement rates under various growth scenarios. In these studies, gaps emerge because the human resource

pipeline under certain growth scenarios is not large enough.

But the size of the human resource pipeline is actually a function of a broader range of factors and the actions

of a variety of stakeholders. So, the current study attempts to define a framework that takes into consideration the
motivations and constraints of these players, which include industry, students/employees, educational institutions,
regulators and accreditors. The current study will attempt to understand the gaps in terms of this broader framework.

A second unique aspect is the study’s broad definition of the industry. This study goes beyond the traditional
definition of aircraft manufacturing and maintenance, and includes six industry sub-sectors:
1. aircraft and aircraft systems design, development and manufacture
. maintenance and repair and overhaul
. air navigation systems, air traffic control systems operation
. air carrier operations

. airport operations

AN L& W N

. air regulatory functions

A third distinguishing feature of the study is that it concentrates on the industry-specific education and training
system in Ontario. Although there is also an analysis of demand, the major original research for this study is a
survey of industry and educational institutions. As such, the study goes into considerable detail on how industry

and education view the organization and effectiveness of training capacity in Ontario.

Who Should Read This Study?

Various readers will find the current study of interest. The keenest interest is likely to be exhibited by industry
(and related associations), the educational institutions and government bodies whose actions shape the industry’s
education and training infrastructure. The report contains specific recommendations for action by these stakeholders.

The human resource issues facing the aviation and aerospace industry are often shared with other industries, so
anyone interested in understanding the issues and ways to address gaps may find the report instructive. Moreover,
policymakers who are interested in pursuing cluster strategies would do well to take into consideration the human
resource issues in industries like aviation and aerospace. This pertains especially to Ontario, which is one of two

major centres (along with Québec) where clusters are currently a reality rather than a desired state.
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Methodology

A number of methodologies were employed in producing this report. This study is primarily about the way
the education and training infrastructure responds to industry demand. As such, the main methodology
comprised personal interviews with representatives of educational institutions and the portion of the aviation
and aerospace industry that undertakes training. Forum Research Inc. conducted these interviews between
August and December, 2002. In addition, Allan Martel Consulting conducted a separate stream of interviews
that considered the demand and supply issues for the regulatory system. Allan Martel Consulting also
conducted interviews and a literature review that looked at the practices of other jurisdictions. (The specifics

of these methodologies are covered in the technical report in Appendix C).

There were four streams of interviews:
« educational institutions
+ aviation/aerospace companies
» regulators
+ experts on other jurisdictions

In total, over 100 interviews were conducted, including 44 from the education stream and 47 with

companies that conduct training.

Data collection in the education stream was focused on post-secondary institutions with aviation and
aerospace programs. (Although these institutions also provide skilled labour through other programs,
the share of aviation and industry demand in these areas is too small to justify an industry-specific
response by post-secondary institutions). The industry stream included most of the large aviation

and aerospace companies that conduct training.

The regulatory survey was sent to 27 Ontario colleges and universities in late September, 2002. Follow-up
phone calls were made to each institution to ensure that the questionnaires were received and to answer

any initial questions related to the purpose of the study. Twenty-seven institutions responded. Most of the
responding institutions were also interviewed by phone. The survey package outlined important characteristics

of the demand such as modular delivery, distance learning, and Transport Canada marketing support.

A second aspect of the methodology was a review of existing data and literature. This review was used to
determine areas of demand and the underlying factors contributing to growth in the demand for skilled labour.

It was also used to ascertain best practices in other jurisdictions (see Chapter 8).

The emphasis of this study is on skilled labour, as it creates a demand for higher education and training.
One way of thinking about the skilled labour force is through the four categories used in the aforementioned
Canadian Aerospace Labour Market Survey and Employment Forecast for 2001-04:

+ trades

+ technical

+ scientific

* managerial

Although undoubtedly highly skilled, pilots are expressly excluded from the current study.?
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A final methodological feature was the active engagement of the steering committee for this study in the
research process (see Acknowledgements). While the steering committee was instrumental in facilitating
the interview process, its me