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THE INFORMATION SYSTEM FOR SCIENCE AND TECHNOLOGY PROJECT

The purpose of this project is to develop useful indicators of activity and a framework to tie them
together into a coherent picture of science and technology in Canada.

To achieve the purpose, statistical measurements are being developed in five key areas: innovation
systems; innovation; government S&T activities, industry; and human resources, including
employment and higher education. The work is being done at Statistics Canada, in collaboration
with Industry Canada and with a network of contractors.

Prior to the start of this work, the ongoing measurements of S&T activities were limited to the
investment of money and human resources in research and development (R&D). For governments,
there were aso measures of related scientific activity (RSA) such as surveys and routine testing.
These measures presented a limited and potentially misleading picture of science and technology in
Canada. More measures were needed to improve the picture.

Innovation makes firms competitive and more work has to be done to understand the characteristics
of innovative, and non-innovative firms, especialy in the service sector which dominates the
Canadian Economy. The capacity to innovate resides in people and measures are being devel oped
of the characteristics of people in those industries that lead science and technology activity. In these
same industries, measures are being made of the creation and the loss of jobs as part of
understanding the impact of technological change.

The federal government is a principal player in science and technology in which it invests over five
billion dollars each year. In the past, it has been possible to say how much the federal government
spends and where it spends it. The current report, Federal Scientific Activities (Catalogue 88-204),
released early in 1997, begins to show what the S& T money is spent on with the new Socio-
Economic Objectives indicators. As well as offering a basis for a public debate on the priorities of
government spending, all of this information will provide a context for reports of individual
departments and agencies on performance measures which focus on outcomes at the level of
individual projects.

By the final year of the Project in 1998-99, there will be enough information in place to report on
the Canadian system on innovation and show the role of the federal government in that system. As
well, there will be new measures in place that will provide a more complete and realistic picture of
science and technology activity in Canada.
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Preface

The revolution in the knowledge and information economy is transforming all sectors
of the economy from primary resources to service industries. Canada is well-
positioned to be a world leader in the global knowledge-based economy of the 21%
century. We have the talent, we have the resources, we have the technology, and we
have the institutions.

By rising to the opportunity of mobilizing our resources well, we can enable our
citizens to succeed in the global knowledge-based economy. Thisis how we will spur
continuing job creation and sustained growth in our standard of living in the 21°
century. The Government is determined to do more to support innovation and risk-
taking in Canada and to attract more foreign investment in knowledge-based industries
in Canada. We will build creative partnerships between the private and public sectors
to accelerate the adoption of innovative technologiesin all sectors of the economy.

The Governor General of Canada, Speech from the
Throne to Open the First Session of the Thirty-Sixth
Parliament of Canada, September, 1997

Growth in Canada's service-dominated economy is largely dependent on scientific and
technological innovation in knowledge-based industries. Research and development and advanced
technol ogies such as aerospace, environmental technol ogies, information technology, biotechnology
and telecommunications require a supply of highly qualified and appropriately qualified labour
force.

The successful deployment of recent graduates on the labour market is an essentia input to the
production of new ideas and new knowledge in an economy. Simply having a stock of science and
technology graduates is not enough to ensure economic growth. How this skill base is used will
determine if these ideas and knowledge are applied. The study of the careers of recent graduates is
essential to understanding the processes that transform investments in scientific and technological
activities into economic growth.

Idedlly, the skills available match the skills required. On the supply side, universities and colleges,
aswell astheir students, make their decisions based on the current perception of the skills required.
Governments, educationa ingtitutions and the private sector have often collaborated to promote the
acquisition of appropriate skills through programmes such as SchoolNet, the Network Centres of
Excellence and the new Canada Foundation for Innovation.

The demand for skills is influenced by many factors including relative growth rates between
industries and government investment in research and development. Again, the current programmes
to stimulate growth in the knowledge-based sectors are often collaborations. These programs focus
on technology development (Technology Partnerships Canada) and communications between
businesses and experts (Canadian Technology Network, Industry Canada's Web site, Strategis).
Facilities such as the National Graduate Register promote the exchange of information between
students seeking employment and employers with job openings.



To provide someinsight into the recent record of matching skills with demand, this paper looksinto
the dynamics of school-to-work transition and the early careers of science and technology graduates
in Canada. The analysis is based on three rounds of Statistics Canada’'s National Graduate Survey.
This survey represents a large, representative sample of graduates from Canadian universities and
colleges. Over 30,000 Bachelor's, Master’'s and Doctorate graduates completing their programmes
in 1982, 1986 and 1990 were interviewed two and five years after graduation.

As well as the industrial distribution, the paper looks at the characteristics of science and
technology graduates. The paper is afirst ook at the NGS data from the perspective of science and
technology graduates. Its principal purpose isto raise questions for future analysis of the NGS data
and data from other Statistics Canada databases.

This paper is one of four related studies for the Information System for Science and Technology
Project at Statistics Canada. The objective of the Project is to develop useful indicators of activity
and a framework to tie them together into a coherent picture of science and technology in Canada.
The indicators to be tied together include employment, exports, and economic growth, linked to
research and development, invention, innovation, technology diffusion and the characteristics of the
human resources related to these activities. To do this, there are surveys, in 1997, of innovation in
selected service industries and of the use and planned use of biotechnologies in selected
manufacturing and primary industries, as well as various analytical projects. Each of the surveys
examine sources, barriers and outcomes of the activity measured, including the characteristics of the
human resources involved.

Four studies provide a context for this activity. Each draws upon databases that are unique to
Statistics Canada. This paper uses the National Graduate Survey (NGS) data base to examine the
flow of graduates from Canadian universities to industries and their industria distribution two and
five years after graduation. Two papers, Business Demographics as Indicators of Innovation
Activity, and Job Creation, Job Destruction and Job Reallocation, use the Longitudina
Employment Analysis Programme (LEAP) data base to analyse the net creation of firms, and of
jabs, by industry. A fourth paper, Exports and Related Employment in Canadian Industries, takes
data from the Input-Output tables of Statistics Canada and looks at the trends in exports, value
added production, and export related employment for the period 1980 to 1992.

The objective of al of these papers is to look at characteristics of employment and of the firm
across the economy.

It is evident from this study that the graduates from some disciplines have indeed been rewarded
with stable employment, higher earning levels and rates of job satisfaction. The more “successful”
disciplines include computer scientists and health care professionals at the Bachelor's level and
Doctorate graduates in pure and applied sciences. Bachelor’ s graduates in pure and applied sciences
and Master’s graduates in al disciplines have been met with higher unemployment rates, lower
salaries, lower job satisfaction and less appropriate jobs than the other disciplines. The large
contingent of graduates in the social sciences and humanities fared somewhere between the two
extremes in most instances.

Graduates with their Master’ s degrees, except for those with degrees in health care, have the highest
levels of “over-qualification” for their jobs. This raises questions about the benefits of obtaining a
Master’'s degree.



In terms of industry of employment, the business services sector has been a mgjor growth area for
employment of graduates with Bachelor’s degrees. This reflects not only the high rate of growth
economic growth in this sector but also its overal transformation towards knowledge based work
such as consulting engineering. Although the jobs are lower-paid than in the goods producing
sector, it does provide the highest salary increase two to five years after graduation.

Future work will include an update of the current work based on the 1995 survey of 1990 graduates

and the 1997 survey of 1995 graduates. This will provide the basis for a more detailed analysis of
science and technology graduatesin and out of the business services sector.
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A DYNAMIC ANALYSISOF THE FLOWS OF CANADIAN SCIENCE AND
TECHNOLOGY GRADUATESINTO THE LABOUR MARKET

I ntroduction

It isincreasingly recognized that scientific and technological activities are at the core of economic
growth and that human resources are the central element in what has come to be called the
knowledge-based model of advanced economies (OECD: 1996a). The growing pace of scientific
and technological advance has, therefore, encouraged governments to increase the supply of science
and technology graduates, although relatively little is known about careers in these areas.
Furthermore, since the beginning of the 1990s, there have been numerous studies reporting that
science and engineering graduates in this country and e sewhere have been facing quite a difficult
labour market (AAAS: 1991, ACFAS: 1997, Finnie: 1995, Tobias et al.: 1995). The goal of this
paper is, therefore, to shed some light on the early careers of science and engineering graduates over
the last decade in Canada.

Virtually al studies of innovation and economic growth look at either the inputs or the outputs of
innovation processes and are framed in a static perspective. Hence, they fail to open up the “black
box” of going from inputs to outputs and to address the accumulation of knowledge within the
dynamic framework which characterizes these processes. Some informed observers have pondered
the difficulty of measuring knowledge and, especially, the accumulation of knowledge (Carter:
1996, OECD: 1996a, David, Foray: 1995, Smith: 1995) and have generally identified data
limitations as being largely responsible for constraining analyses to a static perspective.

In this paper, we propose to leave aside the measurement of R&D investment, patenting activity or
the stock of certain types of machines and equipment. Instead, we look at the evolution of the
employment patterns and other indicators of recent graduates' ability to find work where their skills
are used and continue to be developed. The basic objective of thisresearch is, therefore, to study the
attractiveness of science and technology as a career for three cohorts of recent university graduates
a all levels — Bachelor's, Magter's, and Doctorate. As well, it will identify the implications of the
findings for the accumulation of knowledge on the basis of labour market outcomes.

The work employs three cohorts of the National Graduates Surveys, which comprise large and
representative samples of Canadian college and university graduates interviewed two and five years
after graduation.

Our mgjor findings indicate there is considerable variation in careers in science and technology. At
one extreme, the fact that computer scientists perform quite well reflects the ‘skill bias' of
information and communication technologies. At the other extreme, pure scientists and, especidly,
applied scientists are lagging behind on the labour market, which is rather disconcerting in a context
where there is supposedly an increasing importance of science generaly and a growing interaction
between science and technology in particular (Metcalfe: 1995, Rosenberg: 1994). Moreover, we
also confirm the employment shift of these highly skilled workers towards the service industries,
although one should not presume that this employment increase is directly related to growth in the
service sector per se. The more complex and intricate relationships between the goods and service



sectors are not captured by these data, and need to be better understood before ascribing a leading
role to the service sector in this respect.

The paper begins by discussing the importance of science and technology graduates to the
accumulation of knowledge using an evolutionary approach. We then move to a description of the
National Graduates Surveys and the treatment of the data for the purposes of this project. This is
followed by the empirical section that evolves around two major themes,

. the attractiveness of a science and technology career in Canada, and

. the location of scientific and technological opportunitiesin the Canadian industria
system and, hence, the industrial location of job opportunities for graduates in
science and technology.

The paper provides new evidence on the early experiences of science and technology graduates and
their relation to the accumulation of knowledge in a knowledge-based economy. At the same time,
many important issues remain to be addressed, and future avenues of research, both short- and long-
term, are suggested in the concluding section.

The Accumulation of Knowledge and the Role of Scientists and Engineers

This section provides the broad framework of the analysis by introducing some concepts which are
key to understanding the importance of careers in science and technology to the economy. The
dynamics between the accumulation of knowledge, economic growth and varied nature of the
knowledge of different disciplines are underlined.

It has been well documented that scientific and technological activities are bread-and-butter for
achieving economic growth. We still do not understand the complexity of the mechanisms which
transform investments in these activities into wealth, but it is believed that the way the economy
uses its science and technology graduates has an important role to play in these dynamics
(OECD/TEP: 1992, OECD: 19964a). The successful deployment of recent university graduates on
the labour market is especially important, for these constitute an essential input in the production of
new ideas and new knowledge in an economy (Dos et al: 1994). That is, smply having a stock of
science and technology graduates is not enough; the precise manner in which the economy actually
uses its science and technology skill base is equally important, and the study of recent graduates
careersis central to understanding these processes (Lavoie, Finnie: 1997, 1996).

While much emphasis has been put on the knowledge-based economy, we still have difficulties
with operationalizing this dynamic reality and related concepts such as competence, sKill,
knowledge, learning, and so on. As argued by Freeman, “(w)e have measures of *capital-intensity’
and of ‘energy-intensity’ but not of ‘knowledge-intensity’. There will aways be problems in
defining and measuring ‘knowledge-intensity’ but a more serious attempt will be needed in the
1990s and the twenty-first century.” (Freeman: 1994, 488).

The staggering lack of understanding of the relationships between science, technology and
economic growth is still more pronounced in what concerns the relationships between a career in
science and technology and the pursuit of economic growth. This involves a complex set of
relationships which has, unfortunately, not been fully addressed. Some aspects, such as the flows of
disembodied knowledge, have been measured through citation analysis, but very little has been
really done on the basis of science and technology personnel mobility.

-2-



Moreover, we do not know much about the factors that underlie job gains and losses in particular
sectors for skilled workers. Are they related to the particular nature of knowledge of these different
groups? Obvioudly, knowledge is not a homogeneous asset; there are different bodies of knowledge
that maintain different relationships with economic growth and there are significant inter-industrial
differences of innovation sources (Lavoie, Roy: 1997). Besides, some disciplines play a more
natural role than others within and between private firms, public laboratories and universities and
have different mechanisms of accumulation.

For example, knowledge in pure science is epistemologically rooted in established laws and
requires replicable, experimental methods to be verified. Knowledge in applied science is
distinguished from the preceding in that it stems from scientific knowledge but does not necessarily
require scientific verification to solve specific and practical problems. Finally, the body of
knowledge required to solve engineering problems relies essentialy on a trial after trial pattern of
problem-solving activities for practicable results (Metcalfe: 1995, Lavoie, Roy: 1997).

On the basis of these considerations, the early employment patterns and the continuity of use,
renewa and upgrading of the skills of these different categories of graduates developed during
school and in previous jobs are likely to be important to the accumulation of knowledge in an
individual, a firm and the economy as a whole. By looking at these employment patterns, we just
begin, in this paper, to lift acorner of the veil on the accumulation of knowledge.

The Data

31

The National Graduates Surveys (and Follow-Up) databases that underlie the research reported here
comprise large, representative, longitudina surveys of those who successfully completed their
degrees at Canadian universities and colleges in 1982, 1986, and 1990 which focus on the
educationa experiences and early labour market experience of recent graduates. In this section, we
describe the general characteristics of the NGS databases and outline the construction of the
samples and the reporting rules used in the report. Furthermore, we explain the academic discipline
and industrial sector classifications, and the key variables employed in the analysis — some of the
latter being of arather novel nature.

The National Graduates Surveys

The NGS databases are derived from interviews conducted with representative samples of post-
secondary graduates two and five years after graduation. The information from the second interview
for the latest cohort is not yet ready for analysis and, therefore, is not used in this study. Stratified
random sample design methods were employed (by province, level of education, and field of study)
to provide for the analysis of smaler groups, with the results reported below reflecting the
appropriate sample weights. Response rates were around 80 percent for each of the first interviews
and about 90 percent of these individuals were successfully interviewed a second time for the first
two cohorts. This resulted in 30,000-35,000 observations across the various years of data (1984/87,
1988/91, and 1992).*

! Such coverage is quite good for a survey of this type, although the samples inevitably over-represent

"successful" graduates who are more likely to be located and willing to co-operate with the interviewer.

-3-
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The NGS data are very well suited to the present study for a number of reasons. First, the
longitudinal aspect represented in the two interviews conducted for each cohort provides a dynamic
perspective of the school-to-work transition, with this view precisely situated as of two well-defined
pointsin time relative to graduation. The repeated surveys also allow for the analysis of dynamics at
theindividual leve (e.g., inter-sectoral mobility).

Secondly, the availability of data for three cohorts of graduates facilitates comparisons of outcomes
from the early/mid-1980s into the beginning of the 1990s. This traverses a period generally thought
to be one of significant change in labour market structures and outcomes.

Third, the large size of the NGS files along with their stratified sample scheme provide for
sufficient numbers of observations to study not only overall outcomes by the targeted disciplines at
each level of study, but also to push the analysis to a quite detailed level within these groups (e.g.,
employment patterns and earnings levels by industria sector for a given discipline). The
dratification by level of education is especialy critical in providing sufficient numbers of
observations a the Master’s and Doctorate levels, with the NGS databases coming close to
representing censuses in the case of the latter.

Finaly, the NGS files contain an interesting range of variables related to the educational
experiences and early labour market outcomes of recent graduates. These include not only more
conventional measures, such as employment status and earnings levels, but also more origina ones
related to the particular experiences of recent post-secondary graduates, such as the degree to which
the skills learned at school are used in the work place, and evaluations of both the current job and
the education programme from which the individual graduated. The variables used in the analysis
are discussed further below.

The Working Samples and Reporting Rules

As avery first step, the relevant level and field of study were taken to be those pertaining to the
programme from which the individual graduated in the year in question (i.e., those upon which the
NGS samples are based) — as opposed to any other degrees (in particular, higher ones) which might
have been previously obtained. For example, those who graduated with a Bachelor’s degree who
had aready obtained a Master’ s degree were considered in terms of the former rather than the latter.
This approach was based on the assumption that the latest degree is the most relevant one. In
addition, earlier analysis with the NGS data that indicated that previously obtained higher degrees
seem to have no significant influence on subsequent labour market outcomes.”

Second, except for an initial set of results, graduates who obtained an additional degree after the
relevant graduation date were deleted from the samples on the grounds that they no longer belonged
to the origina education group. For example., a Bachelor’s graduate might have become a Master’s
graduate. This would have mixed school and work in a way likely to affect the labour market
outcomes upon which we focus in this study. Furthermore, after an initial set of results regarding
labour force status, the samples were limited to full-time workers, thus further focusing the analysis
on those with the greatest labour market attachment. Finally, observations were dropped where the

2 See (Finnie:1995). The patterns of returning to school to complete “lower” degrees are pursued

somewhat further in (Finnie: 1997). This would be an interesting avenue of research to pursue in greater depth
with the NGS data.
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required information was missing, took extreme values (in the case of earnings), or was otherwise
deemed unusable, generally resulting in asmall number of deletions.

The generd rule used in this report is that reported statistics are based on a minimum of 30
observations. This rule takes two forms. Firgt, there are the straightforward cases of outcomes such
as mean earnings levels, the job-education skill match index, etc. For these, results are reported
where there are at least 30 observations in the relevant cell and smaller cells are indicated by a dash
(zeros are shown as such). The second case is the reporting of distributions, such as employment
rates and employment by sector. In these cases, the authors have developed the convention of
reporting resultsfor cellswhere thereis either:

. a least 30 observations per parameter for the relevant group, with the number of
parameters taken to be the number of cellsminus 1, or
. at least 30 observationsin a given cdl 3 The reporting rules are somewhat different

for the analysis of mean earnings by sector of employment (starting in Table 10).

An asterisk indicates a single observation, while “nil” indicates cells with no observations.

The Fied of Study Classification

The grouping of graduates by discipline generally follows the standard classifications — such as
used by the NGS — with a couple of small adjustments appropriate to this study’s emphasis on
technology. Pure Science includes al disciplines in the Mathematics and Physical Sciences
category (the 80000 group by the standard USIS classification, including geology, metalurgy,
meteorol ogy, and oceanography) except computer science. Applied Science includes all thosein the
Agricultural and Biological Sciences category (the 50000 group, including various agricultura
sciences, biochemistry, biophysics, botany, fisheries and wildlife management, household science,
and veterinary related). Engineering includes all those in the Engineering and Applied Sciences
group (60000), including architecture. Computer Science stands alone (code 80600).

Health is the most diverse group and includes al those in the Hedth Professions and Occupations
group (70000), including dentistry, optometry, pharmacy, medicine and nursing, as well asthe basic
medical sciences (anatomy, biochemistry, etc.), paraclinical sciences (microbiology, etc.),
epidemiology and public health, rehabilitation medicine, medical technology, and other health
professions and occupations. It is worth noting that basic degrees in medicine, dentistry, and
pharmacy are classed at the Bachelor's level (consistent with their treatment in the NGS), while
related specialisation are treated as Master’ s degrees.

3 The logic behind this second class of applications as discussed with various experts at Statistics

Canada and elsewhere is best shown by a series of examples. In the simplest case where there are just two
possible outcomes, the proportions in the two cells comprise just one independent parameter. Applying therule
means that (2-1) © 30=30 observations are required to report the result for that one independent parameter—
consistent with the general rule of 30 (even as two numbers are reported, these summing to 1.00). Extending
the case by one additional possible outcome implies two independent parameters, while there must be at least
(3-1) © 30=60 observations to report the three proportions (which again sum to 1.00). In short, the generd rule
of 30 issimply applied to the number of independent parameters to be estimated across any set of proportions.
Finaly, where there are at least 30 observationsin a given cell, that proportion is reported even if the entire set
of proportions do not meet the more general reporting rule on the grounds that that statistic singly conformsto
the rule of 30. The choice of 30 as the cut-off conforms to common practice based on the behaviour of
parameter estimates across different sample sizes.

-5-



3.2

Finaly, the Social Science and the Humanities comparison group includes al other disciplines,
including not only the named areas, but also education, fine and applied arts, law, and commerce.
(The few graduates whose discipline was not given or who had no field of specialisation were
dropped from the analysis.)

As for the degree levels, in this research we again adopt the classification scheme embodied in the
NGS databases, thus grouping degrees, diplomas, certificates, and other forms of awards together
under the broad categories of Bachelor's, Master’s, and Doctorate. This approach is adopted not
only due to the limitations in the data, with the file for the 1982 cohort providing only the three
broad classifications, but further due to a wish to keep the analysis smple and the samples
inclusive. This precludes the breakdown of outcomes by specific type of programme or the deletion
of any significant number of questionable cases”

Thelndustrial Sector Classifications

In terms of analysing technology, there are currently no standard classifications of industrial sectors
for Canada. Thus, while different divisions could be — and have been — developed according to
various indicators relating to the current level of technological capacity or the likely sources of
further technological advances (e.g., the classification developed in Lavoie, Finnie: 1995), the
industrial sector groupings used in this study were chosen to conform to other research
commissioned by Statistics Canada on science and technology.

The first, and broadest, classification used in this study is a comprehensive six-sector set of
divisions which covers al industria sectors. The first sector, Primary Industries, includes all SIC
major groups 01 through 09, including agriculture and related services, fishing and trapping,
logging, mining, petroleum, quarrying, and services related to mineral extraction. Goods Industries
includes major groups 10 through 44 plus group 49, including food, beverages and tobacco; rubber,
leather, textiles and clothing; wood, furniture, paper, and printing; primary metal, fabricated metal,
machinery, transportation equipment, electrical products, mineral products, refined petroleum
products, chemicals, and other manufacturing; al construction industries, and other utility
industries. Services Related to Goods Industries includes major groups 45-47 and 50-69, including
transportation, pipdines, and storage; all wholesale trade industries; and various retail trade
industries: food, beverage and drug retail industries; shoe, appard, fabric, and yarn retail industries;
household furniture retail industries; autos and auto parts, including sales and service; and general
retail merchandising industries, other retail store industries, and non-store retail industries.

There are then three service divisions. Public Service Industries consists of SIC major groups 81-84,
including federal, provincial/territorial, local and international/other government service industries.
Semi-Public Service Industries consists of SIC groups 85 and 86, including educational service
industries (education at al levels and related industries) and health and socia services industries.

4 Fully sorting out and separately taking account of degrees, diplomas, certificates, etc. would be anigh

impossible task in any event due to the different meanings these awards can have. For example, while some
ingtitutions will award a second Bachelor’'s degree, others do not, giving a certificate instead, which is aso
given for shorter programmes. Thus, the same award can mean different things in different cases, while
essentially the same programme of studies can lead to different awards in two different institutions. One could
use the information on previoudly held degrees and length of programme included in the NGS databases to try
to resolve these ambiguities, but such atask is beyond the scope of this project and would, in any event, still be
constrained by the differencesin detail provided in the 1982 versus 1986 and 1990 cohorts.
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3.3

Private Service Industries consists of all other service industries, comprisng SIC codes 48
(communication industries) and 70-99 except for those just noted, thus including finance, insurance,
and real estate industries; business services industries, accommodation, food, and beverage
industries; and other service industries.

A second set of industrial divisions focuses on a given set of two-digit industries: Electrical and
Electronic Products Industries (SIC maor group 33), Communication and Other Utility Industries
(48), Business Services Industries (77), Educationa Service Industries (85), and a residual of all
other industries.

A final grouping focuses on the following three-digit industries. Communication and Other
Electronic Equipment Industries (335), Business Machine Industries (336), Computer and Related
Services Industries (772), University Education (853), and all other industries.

TheVariablesUsed in the Analysis

The variables used in the analysis include a mix of conventional measures and some more original
ones of particular relevance to recent graduates which merit some explanation.

First, the employment and unemplcl)ayment rates are standard measures, essentially following the
usual Statistics Canada conventions.” Second, the earnings variable reflects what individuals would
earn on an annual basis were the job to last the full year, regardless of the actual job status. It thus
represents a rate of pay, rather than the amount necessarily earned, with this approach having the
advantage of automatically adjusting for irregular work patterns over the course of the year.6
Earnings are expressed in 1986 constant dollars. The precise wording of the earnings question is
given in the Annex.

Third, the job-education skill match measure, the two job satisfaction measures (salary, overal),
and the overall evaluation of the education programme measure are al based on underlying
categorical responses (“Linkert” scales) which were converted, by the authors, onto scales running
from 0 to 100. Each of these congtructed variables may, therefore, be thought of as reflecting an
underlying index which represents the job-education skill match, job satisfaction, etc., which was
first reduced to a series of discrete choices (the origina responses), then transformed into a
summary quasi-continuous measure. The tables show the mean values of these scores, with higher
numbers indicating a closer job-education skill match, greater satisfaction, etc., with the standard
errors aso reported.7

° There is the possibility of some small departures from the standard labour force definitions related to

on-going students in certain years due to imprecision in the NGS databases regarding respondents’ student
status, but these are very unlikely to be of much consequence in terms of the results reported below.

Whether actual earnings or thisimputed annual-equivaent would be the preferred measure — were one
to have the choice — would presumably depend on one's view of the underlying sources of differences in work
patterns over the year and the objectives of the analysis. If, for example, irregular work patterns were largely
voluntary, the annualised measure would more accurately reflect 1abour market opportunities.

An anadlogy in the econometrics literature is the general approach underlying the well-known
dichotomous response models such as the probit, the logit, and the tobit. In these cases, there is assumed to be
an underlying index variable that triggers different categorical responses once certain thresholds are passed
(e.g., individuals enter the labour market when the market wage they face is greater than their reservation
wage). In the present case, we may, for example, think of a certain underlying job-education skill match index
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For example, the job satisfaction question alowed for responses of “very satisfied”, “satisfied”,
dissatisfied”, and “very dissatisfied”. These were then ordered on a scale running from O to 100,
with “very satisfied” taking the value of 100; “quite satisfied”, 66.7; “not very satisfied”, 33.3; and
“not at al satisfied”, 0. The means (and accompanying standard errors) of this score are reported,
with higher scoresindicating greater job satisfaction.

In short, each set of multiple responses (the original Linkert variables) is reduced to a much more
convenient scalar measure which contains approximately the same information, while greatly
simplifying the presentation of the findings and facilitating easy and direct comparisons across
groups and over ti me The precise construction of each of these indexesis explained in the Annex.
(It is worth noting here the dight difference in the overall evaluation of the education programme
measure between the 1990 cohort and the two earlier cohorts.)

Finally, being over- or under-qualified for the current job is a variable that has been derived by
Statistics Canada based on a straightforward application of the information collected in the surveys,
as explained in the Annex. It is worth noting, however, that the definition differs dightly from the
first interview to the second for the first two cohorts. In the 1984, 1988, and 1992 surveys, the
measure is based on a comparison of the educational prerequisites of the current job with the
highest level of education, while in the 1987 and 1991 surveys, the prerequisites are compared with
the programme from which the individual graduated in the given year (i.e., 1982 or 1986). Thus,
responses could differ for individuals who previously held a higher degree than the one with which
they more recently graduated. This small difference is, however, likely to affect only a small
proportion of individuals (mostly at the Bachelor’s level), will generally not influence comparisons
across fields or cohorts, and will probably touch comparisons across degree levels to only a minor
degree.

The Empirical Analysis

Thefirst part of this section consists of a series of cross-tabulations that describe the school -to-work
trangition of science and technology graduates for al levels of education in terms of employment
rates, earnings, the job-education skill match, job satisfaction and overal satisfaction with the
education programme. For purposes of comparison, results are also presented for socia science
graduates. The second part shows employment and earnings patterns by industrial sector. In the
third section, we focus on the employment trends for a group of selected industries. In the last

that triggers different responses as different thresholds are passed — thus generating the categorica response
variables found in the origina data. Our conversion of these responses into the 0-100 scales, therefore, may be
seen as approximately replicating the underlying index in a discrete manner. The standard errors of the mean
index scores that we report are not exactly correct, since they assume normality, but should give a good
approximation of the underlying precision.

In previous work, one of the authors used complex sets of chi-squared tests based on the underlying
statistical properties of the discrete distributions represented by the original categorical variables to test for
differences across groups, but only with a single cohort of data and for a smaller number of educational groups
(Finnie: 1995). The present approach has since been developed and applied in other work by the authors (see
references) as a means of better summarizing the relevant information. In particular, the various categorica
responses are reduced to a single scalar measure, and the resulting test indicates the direction of any shift in the
distribution of responses.



4.1

411

412

section, we look at the rate of employment stability by industrial sector from two yearsto five years
on the labour market.

TheEarly Career of Scientistsand Engineers

The school-to-work transition process of recent graduates in science and technology will be
reviewed in this section by looking at diverse indices of satisfaction and labour market outcomes.
This should give us a genera picture of the early career of these graduates. Is it worth doing a
science and technology career in Canada?

The Number and Distribution of Graduates by Discipline

The weighted number and distribution of graduates by discipline at each level of education are
reported in Table 1 (with the distributions shown in Graph 1 as well), dong with the absolute
(unweighted) numbers. The latter figures reveal the benefits of the size and focus on recent
graduates of the NGS databases in terms of the resulting sample sizes. At the Bachelor’s level, these
range from just under 300 (computer science graduates in the 1982 cohort) to over 1,200 (hedlth
graduates in 1986). There are generally fewer observations at the graduate level, but still sufficient
to generate reliable estimates for most of the outcomes we wish to study here.

The weighted distributions of graduates by discipline, which should represent national totals, are
generally similar across the three cohorts, with the exceptions to this rule being a small drop in the
proportion of engineering graduates at the Bachelor's level but a significant increase at the
Doctorate level, a genera increase in the proportion of pure science graduates at the graduate level
(both Master’ s and Doctorate).

Altogether, science and technology graduates made up 28-30 percent of all graduates at the
Bachelor’s level across the three cohorts, around 25 percent at the Master’s level, and 46-55 at the
Doctorate level (considering just the 1986 and 1990 cohorts due to the questionable classification of
doctorsin the earlier cohort as described in the footnote above) — thus indicating relative stability in
the proportion of science and technology graduates over time.

Activity Rates

Table 2 and Graph 2 (only for the first interview for the latter) show that the rate of unemployment
of Bachelor's graduates in pure science and especially applied science is relatively high after two
years on the labour market. Their rate does not improve much after five years and is even worse
than that of SSH graduates, which is similar to that of Bachelor's graduates in engineering. In
addition to their high levels of unemployment, applied science graduates show also significantly
higher rates of part-time jobs. At the other extreme, the health disciplines have a consistently low
rate of unemployment across cohorts and over time. Then follows computer science, which has
consistently, at all five points in time, a 6 percent or less rate of unemployment and a consistently
low rate of part-timers aswell.

Another observation worth noting is the predictably high rate of part timers in health disciplines
which relates quite probably to a high rate of female graduates, patterns which are similar on this
point to that of SSH (Finnie: 1997).

Looking at the Master’s level, we also find a surprisingly high rate of unemployment for pure and
applied science graduates. Master’s graduates in pure science consistently exceed, over time and
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across cohorts, the rate of unemployment of SSH. As at the Bachelor’'s level, those holding a
Master’s degree in the hedlth fields are aso frequently part-timers but manifest a very low rate of
unemployment. Master’s graduates in engineering improve their rate of employment compared to
those with a Bachelor's degree. Only at the doctorate level do we find a lower rate of
unemployment for pure science and applied science graduates than for others.

Skill Matches and Mismatches

Though much has been said about the skill mismatch of low skilled workers, there is not much
information about the situation for the highly skilled, especially for graduates in science and
technology. We often take for granted that their educational background provides them with a broad
range of skills allowing them to be more flexible on the labour market, but is this true?

In addition to these considerations, the question about the optimal match between the skills used on
the job and what has been learned in school must be addressed. Should we assume that a tighter
match is necessarily better than alooser one? There is aways a trade-off between developing and
using skills, and this depends on the nature of the discipline as well as on the sector in which the
graduates of this discipline find themselves. This leads us to the measurement issue, which is
typically a matter of expectations, perceptions and reality. Nevertheless, the NGS data provide
evidence on graduates evaluations of the job-education skill match, which is at least a useful
starting point.

A comparison between disciplines shows that health, computer science and engineering have the
highest scores on the transformed Lickert scale. Pure science and applied science have the lowest,
reaching scores even worse than that of SSH for the second cohort (Table 3 and Graph 3).
Obvioudy, the particular nature of their knowledge bodies — specific versus general nature of
knowledge —is a determining factor in this match, and the results probably reflect these specificities
as much as the inadequacies of the curriculum for a specific discipline.

Including graduate studies — Master’s and Ph.D. — in the analysis, it is particularly interesting to
look at the third cohort, which shows a closer match than do earlier cohorts for al disciplines
except health. The reasons for this could range from a wholesale change in the universities
curriculum (rather doubtful) to an increasing number of more “relevant” job opportunities or to
something as bana as a shift in the manner graduates answer the question. Findly, it is certainly
worth noting that Master’s graduates in pure science, applied science and SSH have generaly a
closer match than those in the same discipline with a Bachelor’s. In comparison, this match is
practically the same for graduates in health, computer science and engineering — a Master’s degree
makes the difference for the first group of disciplines. Having a doctorate closes the match between
job and education except for the health group of disciplines, which is quite high for all levels of
education.

As shown in Table 3, the match is closer in the second interview than in the first and this could be
for a number of different reasons. Perhaps the learning capacity acquired at school is more generic
than understood two years after graduation, and after five years a graduate has had more
opportunities to use the whole range of knowledge acquired at school. Alternatively, it might be that
having acquired more experience, the graduate is no longer able to separate the skills acquired at
school from those acquired through experience. Or, perhaps graduates wish to justify their
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educagt)i on choices ex post, and thus ascribe more relevance of their schooling to their work at later
dates.

Another form of skill mismatch is the more subtle issue of underemployment, which also implies
the under-utilisation of graduates. Being overqualified implies that there is less challenge and
consequently less motivation to do the job. This can induce avicious circle, since the attraction of a
career in science and technology may considerably fade in the eyes of the next generation of young
talented people, who would simply avoid it. This fading could lead to serious shortages in the
longer term or to a reduction of the quality of the candidates attracted by a career in science and
technology, and consequently be detrimental to the economy (Gibbons: 1995). Finally, having a
high proportion of overqualified graduates should make us wonder about the structure of labour
markets and the education system at a broader level.

The figures in Table 4 and Graph 4 show that Master’s graduates are those suffering most from
being overqualified for the type of job they are doing. This is particularly true for the first cohort,
except for the health group of disciplines, which seems relatively appropriately qualified. As a
whole, these rates seem significantly high and force usto question the relevance of doing aMaster’s
degree. Fortunately, the rates seem to decrease across cohorts. Moreover, the substantial decreasein
the rate of over-qualification after five years on the labour market might mean that there has been
rapid promotion for many graduates. At other levels, graduates holding a Bachelor's degree in
applied science compare as badly as SSH in terms of over-qualification. Doing a Ph.D. seems
advantageous for applied sciencein terms of having the right qualification.

One of the most interesting findings is probably the seeming adequacy of the market for engineering
graduates, the only case where graduates do not express an excessive rate either of over-
quaification or under-qualification. This probably reflects the fact that the education curricula are
quite in line with the labour market requirements.

Earnings and Earnings Satisfaction

Earnings are a good indicator of the social status a society gives to a group of workers and are
certainly an important element in the attractiveness of acareer. Mean earnings are shown in Table 5
and Graph 5. Except for health disciplines, in which physicians are included, among full-time
workers with a Bachelor’s degree, engineering graduates and computer scientists have the highest
earningsin al yearsfor al cohorts. Although their advantage seems to dip somewhat for the second
cohort, they regain their advantage in the third cohort. Across cohorts, these earnings differences
diverge further, with applied and pure science falling further behind the others. In contrast to
engineering and computer science, pure science and applied science of the third cohort still lose
some points on the mean earnings.

It is; conversely, quite surprising to observe that, two years after graduation, SSH disciplines have
higher mean earnings than applied science, and are quite competitive with pure science. However,

o It is worth quoting Florman on this point about the specific case of engineers. "When older engineers

get together they invariably agree that immediately after graduating from college they wished they had taken
more technical courses. Ten years later, advancing along career paths, they wished they had learned more about
business and economics. Ten years again, in their forties, thinking about the nature of leadership and musing
about the meaning of life, they regretted not having studied literature, history, and philosophy. This pattern has
become something of a cliche, confirmed by studies and polls’. (Florman: 1987,16-17)
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the rate of earnings change from two years to five yearsis higher for applied and pure science than
for SSH, but athough this allows pure science to catch up to SSH, applied science continues to lag
behind.

Furthermore, looking at the three levels of education, it appears quite clearly that the SSH have a
relative advantage in terms of increasing their earnings the more they acquire a higher level of
education. Thus, the return on investment for doing a Master’s or a Ph.D. in SSH seems sensibly
higher than for doing a Master’s or Ph.D. in other disciplines, except for the health disciplines
which, in including physicians, are difficult to compare. Doing a Ph.D. in engineering gives mean
earnings as high as a Ph.D. in SSH, but the earnings trend is dlightly increasing across cohorts for
SSH and decreasing for engineering.

Finaly, the earnings figures for the first and second interviews reveal a substantial increase in
earnings over the early yearsin the labour market, especialy at the Bachelor’slevel.

To summarize, as for the patterns by specific group of disciplines, there appears to be an enduring
earnings advantage for engineering and computer science graduates — leaving aside the health
disciplines in which physicians are included — over the others for the Bachelor’s level, with applied
science particularly lagging behind all others. The picture changes for the Master’ s degree and the
Ph.D., where SSH have a moderate lead, especially for the third cohort, while computer science has
a small advantage over others for the first and second cohorts. Once again, however, applied and
pure science fields of study are left behind.

Earnings satisfaction (Table 6) is the lowest level of satisfaction expressed by al groups of
disciplines and at all levels of education. This probably reflects the expectations of students, which
are perhaps great and somewhat unredlistic. It is possible that they do indeed hope for higher
earnings levels, attach greater importance to this aspect of their jobs, and are, therefore,
disappointed when they move into their first jobs and learn what it costs to adapt to a post-student
lifestyle. It would be very interesting to compare earnings levels and earnings satisfaction indices
with those of community college graduates.

Job Satisfaction

Table 7 and Graph 7 present results regarding the overal level of satisfaction with the job.
Although there is not a great degree of variation by discipline, level or across time, the results are
worth considering briefly. At the Bachelor’'s level, while applied scientists are the least satisfied
after two years in the labour market, their satisfaction increases after five years, and their relative
ranking improves. The most satisfied people are computer scientists and health scientists,
consistently over time and across cohorts for the Bachelor’ s level.

It is also interesting to note the generally higher job satisfaction rates for all disciplines at the
Master’slevel. Doctorate graduates, particularly the applied scientists, are still more satisfied.

Overall Evaluation of the Education Programme

Table 8 and Graph 8 present results regarding the satisfaction with the education programme on a
scale which runs from 0 to 100 derived from the ordered responses provided in the original data
The answer to “ Would you do it again?’ is probably a very good measure of the overall satisfaction
with the education programme. The group the most satisfied with their education programme is

-12 -



417

computer scientists, followed by health specialists and then engineering graduates. Interestingly, in
relation to the nature of their expertise, these people are fundamentally problem-solvers.

Much more disconcerting is that Social Science and Humanities graduates are consistently more
satisfied with their programmes than are pure and applied science graduates; thisis particularly true
for the second cohort. Finaly, it is worth mentioning that the highest levels of satisfaction for
applied scientists come with the acquisition of higher levels of education. This is also true for all
other categories of disciplines, except perhaps in engineering, where Master’s graduates express
sensibly the same or only marginally higher levels of satisfaction than Bachelor’ s graduates.

IsIt Worth Doing a Science or Technology Degreein Canada? — Some Concluding Comments

To sum up the overal picture drawn from the NGS is quite uneven amongst the science and
technology disciplines. It shows some rather alarming facts for graduates holding a pure or applied
science degree. It asserts that health disciplines follow a conventiona career path. This will be
confirmed in the next chapter on the basis of employment patterns by industrial sector; and displays
generally positive outcomes for computer scientists and engineering graduates. These patterns
deserve more discussion.

Obvioudy, the perceptions of graduates are always founded on expectations they had before
entering university, which are based on the signal given by previous generations of graduates. In
other words, the level of satisfaction depends on the level of expectations. The NGS data do not tell
us what those expectations are, and so we are left to interpret the results in the context of this
ambiguity.

In general, however, the picture drawn above suggests that the market is giving a negative signal to
future potential candidates of pure and applied science. Conversely, the picture sets forth a rather
positive signal for careers in computer science and health and, to a lesser extent, engineering. In
more detail, the signals given by the picture drawn from the NGS data are as follows:

= Taking a decision to pursue an interesting career in applied science is perhaps to be
prepared to go beyond the Bachelor's degree, since outcomes and satisfaction levels
increase considerably with the level of education. In relation to the proportion of SSH, the
share of graduates pursuing a Ph.D. is much higher in pure science and applied science, the
two disciplines in which careers are generdly less attractive as documented in most
measures reported (figures not shown). This is probably due to the generd lack of job
opportunities for these graduates in Canada.

= Doing a degree in some health disciplines leads the certainty of finding a job and that job
being one in which the skill match is high, the earnings are high and the overall satisfaction
relatively high.

=  Computer science career offers a well-defined job with high returns in terms of earnings
and satisfaction.

= Degpitethereatively high rate of unemployment across cohorts two years after graduation,
engineering graduates manifest quite high levels of satisfaction and enjoy moderately high
earnings levels. Regarding skills, they seem particularly well adapted to the requirements of
the labour market.

Thus, one of the most astonishing findings in an era when there is much talk about the knowledge-
based economy, about the “growing ‘scientification' of technology” and about the importance of
the interaction between science and technology is that there is such a high rate of unemployment,
dissatisfaction and relatively low earnings among many science graduates, even after a Master’s
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degree. Significant questions must follow. Is there an excess production of these graduates? Is it a
widespread situation across industrial sectors or is it specific to some sectors? Is there a problem
with the education system?

The next section further builds our analysis of careers in science and technology by showing the
inter-sectoral employment patterns of recent graduates, thus attempting to lead us towards some
answers to these suggestions.

The Employment Patterns of Scientists and Engineers Across Industrial Sectors

The overal picture of careers of recent graduates in science and technology drawn above provides,
in some areas, cause for concern. In this section, we extend the view to the perspective of the
industrial sector. One reason to look at the industrial pattern of employment is related to the
cumulative, routinistic and idiosyncratic nature of technology and, to a lesser extent, of science
(Metcdfe: 1995: David, Foray: 1995), and aso to the fact that learning is path-dependent (Dosi:
1996). Therefore, the industrial sector in which these graduates get their first job determines the
future devel opment of their career. What an engineer or scientist (the same for afirm or a country)
has done in the past is an important determinant to what s’/he will be able to do in the future
(Lavoie, Finnie: 1996).

Second, given that industrial sectors have different sources of innovation and patterns of knowledge
accumulation, the associated employment patterns should be revealing with respect to science and
technology graduates' role in the accumulation of knowledge.

Evolution of Total Employment by Industrial Sector

Before looking in more detail at the employment patterns of science and technology graduates by
industrial sector, let us glance at the trends in total employment by industrial sector in order to
compare these overall patterns with those of recent science and technology graduates. Graph 9
shows the proportion and the evolution of total employment according to each group of the
classification used for the study.

Over the period 1980-1995, total employment in the private section of the service sector grew very
rapidly, reflecting seemingly the general employment shift from the manufacturing sector to the
service sector. In fact, it is worth looking at both curves — the private section of service industries
and goods industries — in parallél. It is particularly worth noting that since 1983, total employment
in the private section of the service industries has been greater than that in the goods industries.
From 1983 through 1989, growth in the private service industries moderately outpaced the goods
sector. From 1989-93, however, the growth patterns diverged sharply, with declines in the goods
sector contrasted by stability and growth in the service sector. Although the goods sector recovered
in 1993, continued growth in the service sector took it even further ahead. This says something
about the complementarity of these two large industrial sectors, and the patterns might, to at least
some degree, represent the * contracting-out” strategy of the goods industries, as will be discussed
further later in this section.

We also observe the particularly low and rather stable employment pattern in the public section of
the service industries and of the primary industries. Meanwhile, the semi-public section of the
service industries had a steady rate of increase of employment over this period. Finally, the pattern
of employment of the service related to goods industries is quite similar to that of goods industries,
especially between 1991 to 1995.

-14-



422

Sector of Employment by Field of Study: Where Graduates Go

The patterns of employment by sector are shown in Table 9. Amongst Bachelor’'s graduates, the
greatest concentration of employment over all fields and all years is of health science graduates in
the semi-public section of the service industries, with a stable concentration over time and across
cohorts of around 80 percent. Then, follows computer science, with a large and increasing
contingent of graduates in the private section of the service industries; that is, 40 percent after two
years for the 1982 cohort, 48 percent for the second cohort and 54 percent for the last cohort. This
is an especialy interesting result when we consider that the nature of their respective expertise has
something in common — that the related curricula are quite specialized, rather than general. Thus
thereit isno surprise to find alarge proportion of health specidists in the semi-public section of the
service industries and equally unsurprising to find computer scientists largely concentrated in the
private section of the service industries. We will come back to this later.

In fact, the former industrial sector — the private section of the service industries — is also an
increasingly attractive niche for pure scientists and engineers and, to a lesser degree, for applied
scientists. Although it is more typical for an engineer to start a career in this sector given that thisis
where the consulting engineering firms are classified, it is more remarkable to find significant
numbers of pure science and applied science graduates there, although this sector also includes
consulting firms in scientific and technical services. A large percentage of pure science graduates
are aso found in the goods industries over time and across cohorts. These findings deserve more
discussion and will be developed later in the discussion section.

Applied science graduates are more evenly distributed across industrial sectors although the largest
concentration is found in the service sector (especialy semi-public). This is expected, since their
expertise is complementary to the health industry and a so because the education sector would be a
natural niche for the specific nature of that expertise.

For those in engineering disciplines, the largest share of employment is located in the goods
industries, and this concentration dightly increased over time, while their presence in the primary
industries has declined. In the following sections, it will be seen, on amore disaggregated basis, that
they are quite present in electrical and electronic products industries that belong to the goods
industries group. A glance at the utility industries belonging to the goods sector would have
probably shown the presence of significant numbers of engineers as well. This pattern is
particularly interesting if we consider that, at the same time, they are increasingly present in the
private section of service industries.

The service related to goods industries, which are essentially composed of transportation, wholesale
trade and retail trade industries, seems to have been attracting the largest number of young recruits
in health, computer science and SSH and, to a lesser extent, applied science for the first cohort.
However, these patterns of employment have dightly declined for the second cohort, leaving a
small but increasing number of pure science and engineering graduates entering this sector. One
suspects that many of these graduates are in sales accupations, but only an analysis of data on
occupational patterns would tell us more about this. Finally, the only discipline increasingly hired in
the public sector is computer science.

The overall picture remains quite smilar for the Master’s degree, athough the concentrations are
sensibly higher. The Ph.D. graduates, when the numbers allow an analysis, find a job, for the most
part, in the semi-public section of the service industries, probably mostly in universities. This will
be looked at more carefully in the following section. However, contrary to other levels of education,
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the public sector remains a relatively important sector of employment for the 1990 cohort for the
disciplines for which numbers are available. The health workers holding a Ph.D. are still located in
the semi-public category of the service industries.

In conclusion, it is worth emphasizing that there is a large number of recent graduates in science
and technology who find their first job in the private service industries. This finding has been
conclusively documented in the literature. We will come back to this point later in the discussion
section of this chapter.

Earnings

The profile of salary levels by industrial sector will reflect the social and economic status associated
with specific career paths for a given discipline and will, therefore, serve as a summary measure of
the level of attractiveness of various career options. Table 10 reports some interesting observations
in this respect (see footnote in Table 10 for the reporting rules). First, except for health and SSH
disciplines, primary industries generally offer the highest earnings. The second observation of
interest is that, while not offering the highest salaries early in the career, the private service
industries is the sector which embodies one of the largest increases over the two interviews periods
and does this consistently amongst disciplines. The manufacturing sector, the goods industries of
the classification, is also quite competitive in terms of salaries, two and five years after having been
on the labour market.

Earnings levels in the public sector tend to be in the middle ranges except, perhaps, for SSH
graduates for whom this is an increasingly interesting rate, particularly for the second and third
cohorts, relative to other sectors in which they are present. In fact, the pattern of earnings offered to
SSH differs dlightly from other disciplines in that they get one of the lowest earnings rate which is
quite similar to that of applied science earnings pattern.

If earnings reflect the potential of attractiveness of different groups of disciplines for different
sectors, it appears quite clear that, for instance, the private service sector is not much inclined to
hire applied scientists and that the primary industries have attractive earnings for pure science,
applied science, engineering and computer science graduates, although after five years other sectors
become as competitive.

Where are the Technological and Scientific Employment Opportunities in Canada and Is There an
Increasing Trend Toward the * Scientification’ of Technology?— A Discussion

On the basis of the findings of the preceding section and the profile of careers in science and
technology presented in the third section, we now pose the following questions: In which sectors
are technological and scientific opportunities located in Canada? And, furthermore, is there a
“growing ‘scientification’ of technology”?

According to the literature, there is a widespread trend towards employment growth in service
industries across countries (OECD:1996b, Soete: 1995, O’ Farrell: 1995). While this trend is
reflected in our data, it is, however, more delicate to disentangle the reasons underlying this shift.

In generd, it would be essential to know more about the science and technology interdependencies
between industrial sectors to better understand this so-called shift. Can we, for example, conclude
that, henceforth, the great technological and scientific opportunities are in the service sector and
that the primary and manufacturing sectors are relics of the past? A simple reading of employment
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trends could give a mideading impression which misses the fact that much of the employment
growth in the service sector that is, might be essentially explained by the “ contracting-out” strategy
of other sectors. Specific activities currently carried out in the service industries might have been
performed previoudy in the manufacturing sector, this shift being motivated by “...potential cost
savings, the ability to obtain an improved quaity of service; and the increasing technical
complexity and specialisation of service functions’ (O Farrell: 1995, 527). Or, as expressed by
others:

To some extent, this growth reflected the practice of contracting out service-type
activity from firms in the manufacturing sector to firms in business services, which
saw aparticularly rapid expansion over the period (OECD/TEP: 1992, 151). 10

In summary, answering the first question would require a deeper understanding of the scientific and
technological interdependencies across sectors. According to our findings, there are a large number
of science and technology graduates in the service sector, but these employment patterns probably
reflect only the tip of an iceberg, under which a larger and more obscure reality looms. Further
research is required before drawing implications regarding future employment patterns and the
significance of these for knowledge accumulation.

The second question in this section stems from the finding that there is an increasing number of
young scientists — from both applied and pure science — entering the private sector, such as shown
in Table 9. Evolutionary theory tells us that the public sector has a role to play in basic research
(OECD/TEP: 1992, Metcadfe: 1995, Pavitt: 1993). We should, therefore, expect a large
concentration of pure scientists entering the public sector and universities. Instead, we found alarge
proportion of pure science graduates entering the private section of the service sector, and the trend
is increasing over time. Goods industries are also attracting around 20 percent of these graduates
with Bachelor’ s degrees over time.

One therefore wonders if the private sector is effectively offering new opportunities for science
graduates, or if there are diminishing opportunities in the public sectors, especialy universities,
where they had, in the past, a more natural niche. In short, does the lack of job opportunitiesin their
natural niche pressure them into the private sector? Furthermore, does the picture that emerges from
the NGS data reflect the so-called higher intensity of the interaction between science and
technology?

We cannot present any final answers to these questions on the basis of this short paper. However,
our findings deserve some development in order to provide a useful empirical background upon
which further investigations could build.

On the one hand, let us start the reasoning by noting that numerous studies have confirmed that
scientific expertiseis amain determinant in the success of many innovations.

10 See dso, for example, (Osberg: 1989) and (Howe: 1986). On the other hand, O'Farrell aso offers

evidence which challenges the flexible firm model, reporting that the primary cause of increasing business
service output and employment is the expansion of demand for these services. In any event, we need to better
understand patterns of contracting out by type of service and related phenomena before arriving at any fina
conclusions regarding the source and implications of these sectoral employment shiftsin Canada.
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(-..) athough less frequent and directly affecting a much smaller number of firms and
innovations, inputs of new scientific knowledge are neverthel ess extremely important.
The results of the studies on radical innovations commissioned by the US National
Science Foundation demonstrated not only that the major twentieth century
innovations would have been impossible without the prior accumulation of scientific
knowledge, but also that some very recent scientific advances played a critical part
during the devel opment stage (Freeman: 1994, 469).

On the other hand, it has been well documented that very few firms undertake fundamental research
that can eventually lead to major scientific advances (OECD/TEP: 1992, 35). Thisis mainly due to
proprietary issues and the high thresholds of R&D investment. As argued by the OECD, which
guotes Dasgupta and David, science has a sociad role:

By contrast the public-good-producing attributes of science and its social role have
come to be dangeroudy overlooked by some governments. In the words of Dasgupta
and David, “ The argument is given that if there is some useful research to be done it
will be performed as R& D, by organisations working in technology, and that it will be
done there by cheaper means and without recourse to the public purse. This, quite
simply, betrays a staggering lack of understanding of the socio-economics of science
and technology” (OECD/TEP: 1992, 44).

Also, thefollowing:

Universities not only create new knowledge, they also act as repositories of the stock
of established knowledge which may have important generic implications for a whole
range of technologies including traditional ones (Metcalfe: 1996, 39).

Thus, placing our observation that large proportions of science graduates are finding their first jobs
in the business enterprise sector in the context of what has been discussed just above provides the
basisfor concern about an incremental weakening of the basic research system in Canada.

However, this might also be good news, in the sense that the interface between science and
technology may have become more and more blurred — otherwise put, science and technology might
becoming more integrated at a time when the problems faci n% private enterprises may increasingly
require a scientific expertise to be solved (Rosenberg: 1994) ! This could be the reasons that the
business sector has been attracting a larger contingent of science graduates. According to Pavitt,
firms learn from basic research through the recruitment of young graduates with new and valuable
skills and knowledge (Pavitt: 1993). Conversely, this can be bad news in the sense that we should
wonder about the financial capacity of small firms to afford the high investment in science.
Moreover, the risk is that fundamental research in private enterprise tends to be oriented to
problem-solving, and leaves not enough freedom for producing major scientific advances.

1 In a paper one of the authors has undertaken elsewhere using a decomposition model of different

effects on employment growth, we found that during the last decade, a large proportion of the employment
growth was due to the production recipes and conditions having changed towards favoring pure and applied
science expertise, meaning essentially that advances have more frequently been coming from the interaction
between science and technology (Lavoie, Roy: 1997).
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4.3

Should we conclude that thereis, effectively, a“growing ‘ scientification’ of technology” (Metcalfe:
1996, 41)? We need to know more about the occupations these graduates are holding and their
precise activities in those positions, as well as more about the labour market outcomes by industrial
sector, before concluding anything more regarding the meaning of the increasing pattern of science
graduates in the private enterprise. This more fundamenta question deserves further exploration.

The Employment Patterns of Scientists and Engineersin Selected Industries

In this section, we probe more deeply some of the findings regarding the sectoral patterns of
employment reported above. Table 11 reports employment patterns in selected 2-digit industries.
We observe first of al, that the greatest, and fastest growing concentration of Bachelor’s graduates
in these selected industries is in the business service sector, as also shown in Graph 10. This is
particularly true for computer science graduates, while the concentration of engineering graduates
in this sector is also high and increasing across cohorts. This is perhaps not surprising when we
consider that this broad sector includes the computer and related services industry and the
consulting engineering sector, whose respective core activities require the expertise of the computer
scientist for the former, and engineering expertise for the latter. Moreover, the business services
sector aso includes management consulting services, which might constitute another natural home
for engineers and computer scientists. We aso find a moderately large concentration of pure
science graduates in this sector, probably those who find employment with scientific and technical
services consulting firms.

We also consider the educational service industries, which congtitute a significant niche for pure
science, applied science and computer science graduates. However, the largest share of graduatesis
from the SSH disciplines. Moreover, it is worth noting that Bachelor’'s and Master’s pure science
and applied science graduates appear to enter jobs in the educational service industries two years
after graduation as an entry position and, then, in some numbers, leave. This pattern of employment
probably means that they remain in universities after graduation to work on a research team for
some time and then, gradually move into positions in other sectors by the second interview.

Going further in the disaggregation of sectors, Table 12 presents employment patterns by selected
3-digit sectors. We can now observe that a large proportion of the graduates located in the
educationa service industries sector, previoudly shown in Table 11, are mainly holding ajob in a
university rather than in a community college, or elsawhere. It is somewhat encouraging to find
pure and applied science graduates in this sector because, as aready discussed, the nature of their
knowledge is generally closer to the type of fundamental research conducted in universities than to
the research conducted in the private sector.

Pure science and applied science graduates are, at this level, found most in universities. SSH
graduates at the PhD level have the highest concentration amongst disciplines in this sector, but
they are not, for the most part, holding jobs in universities, which probably means they are holding
jabs in collegeslz. Finadly, the attraction of computer and related service industry to a large
concentration of computer science graduates is hardly surprising.

12 To compare better these different groups of graduates, it would be imperative to look at the

occupations held. This information is provided in the NGS data and should be exploited further. (For an
example of astudy based on the inter-professional mobility, see Lavoie, Finnie: 1996).
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44

Thelndustrial Stability of Science and Technology Graduates

One of the areas where data are generally scarce is regarding the dynamics of employment,
including the mobility of workers from one job to ancther, from one industrial sector to another,
and from one occupation to another (David, Foray: 1995, Smith: 1995).

In this section, we provide a view of science and technology graduates employment stability by
industrial sector. An analysis of these stocks (as opposed to flows, given the small number of
movers across the sectors used in this study) allows us to view at least one side of these dynamics
which can help us to understand better the dynamics of an economy based on knowledge. Of
course, there is no established consensus on what congtitutes the optimal stability of individuals
within one industry. Any empirical work at this point must, therefore, be seen as descriptive and
exploratory rather than rigorous and definitive.

Although it would be very interesting to exploit more fully the longitudinal nature of the NGS data
to investigate inter-sectoral stability/mobility patterns in greater depth, such as anaysing the
detailed sector-by-sector movements and studying various outcomes for those who stay in their
origina sector versus those who move from one to another (see the conclusion to the paper for
suggested avenues of research in this regard), there are good reasons to leave this endeavour to a
later stage of research.

First, as previously noted, the numbers of observations associated with the inter-sectoral flows are
in most cases quite small and typically do not meet the general reporting rules adopted in this study
(as described above). Thus, while various aggregating schemes and alternative reporting
conventions could be usefully developed for this particular element of the research, these would
need to be done with careful consideration of the reliability of the estimates in light of the precise
objectives of the analysis.

Second, one would want to be certain that the inter-sectoral flows were measured with respect to
the most appropriate industrial classification, and if the work reported in this first stage of the
research (or elsewhere) indicated that a different divison might be preferred, the inter-sectoral
analysis could incorporate this adjustment. Third, the topic of inter-sectoral mohility is potentially
quite involved, and any serious undertaking in this regard would be beyond the scope of the present
report. For example, simply reporting various outcomes for movers and stayers by discipline and
level of education for the first two cohorts for which we have the two years of data would involve a
great deal of output and associated analysis.

Finaly, it seems worth waiting to include the 1995 data in any analysis focused on inter-sectora
mobility patterns, given that the dynamics over the period from 1992 to 1995 would be much more
relevant to policy analysts than those from 1984 to 1987 and 1988 to 1991, the periods covered by
the presently available NGS files. In this context, we note that the 1995 data have recently been
received and are currently being edited and manipulated into aform suitable for analysis.

Table 13 reports the percentage of graduates who were employed in a given sector at the first
interview who are still there at the second interview. In the private section of the service industries,
where we found an important and increasing proportion of graduates, particularly for pure science,
engineering, computer science, and SSH, the rate of stahility isrelatively high for al fields of study
and across all cohorts. Thisis not only an industria sector with significant employment growth for
all disciplines, it is aso a sector which offers a significantly high stability of employment patterns.
Givenitslarge size, however, much mobility can also occur internally to the sector.
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In the primary sector, where we found a relatively high concentration of applied science graduates
for both cohorts and for pure science graduates in the first cohort, the rate of stability is especially
high. The pattern is similar for Master’ s graduates in both fields of study, though the small number
of observations does not alow usto go further in the analysis for now.

Let us go alittle further with Bachelor’s and Master’ s in applied science, a group which, according
to our analysis, has been having some difficulties in the labour market. Here we find a high rate of
stability in the semi-public section of the service sector where the graduates are found in large
number for both cohorts.

Bachelor's and Master's engineering graduates were previoudy shown to be found in large
proportion in the goods industries. Table 13 reports that 94 percent of those employed in this sector
in 1984 were still there in 1987, that the stability of these graduates for the second cohort was
slightly lower at 83 percent for those with a Bachelor’s degree, and that the same pattern holds for
the Master’ s degree.

Another interesting observation, though quite foreseeable given the large concentration of the health
disciplines in the health sector which is part of the semi-public category, is the exceptiona stability
of these disciplines, reaching a level of 96 percent for both cohorts. The level of stability is still
higher for the Master’ s graduates, reaching 98 percent for both cohorts.

While Bachelor's SSH disciplines (our group of comparison) are found with approximately the
same level of concentration in the private and semi-public sections of the service sector, we found
higher employment stahility in the semi-public section, with 92 and 93 percent respectively for the
first and second cohorts. The private section retains a smaller number of employeesin both cohorts,
with aleve of stability reaching 84 percent for the first cohort and 77 percent for the second cohort.
The stahility is still higher for those with a Master’ s degree in the semi-public section of the service
sector. In the case of the private section, Master’s graduates who are, however, found in a lower
concentration than Bachelor’'s, remain for the most part in this sector after five years, reaching 81
and 84 percent of stability for the first and second cohorts.

We might, therefore, conclude by restating the general finding that there is a fairly high degree of
stability in the sector of employment over the first years in the labour market for each cohort.

Conclusion

That human resources and science and technology graduates, in particular, have a crucid role to
play in the knowledge-based economy is generally recognised. Y et despite the fact that much effort
has been invested in trying to convince governmental authorities around the world about the
significant role of the related knowledge bases to economic growth, we till do not know much
about the careers of these graduates.

This paper has provided new evidence on a variety of issues related to the early career in science
and technology in Canada. Perhaps the major finding is that such a career may be generaly a good
choice for graduates of some disciplines, such as computer science, health science and engineering,
but arather less rewarding choice for thosein pure science and, especially, applied science.
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Regarding sectoral employment patterns, a second genera finding is that there has indeed been a
shift of high-skilled workers into the service sector, but these trends raise numerous questions
regarding the complementarity between manufacturing and service sectors and the true significance
of these shifts and the implications for the accumulation of knowledge.

All these questions should be answered if we want to fully develop the productive potential of
science and technology graduates and to prevent science and technology from fading irremediably
as a career for future cohorts of talented young people, something which could lead to significant
long-term harm to the country’s economic performance. However, much additiona information is
dtill needed, and we now take the opportunity to profile some future avenues of research which
would represent relatively straightforward extensions of the work based on the NGS data reported
here.

Further Avenues of Research

First, a preliminary version of the 1995 NGS file — containing the information from the second
interview of the 1990 cohort — has recently been received and is currently being assessed and
prepared for analysis. A first natural extension would, therefore, be to update the analysis to include
the more recent data, including the extension of the individua-level dynamic elements of the study
to the cohort of 1990 graduates (the 1992-95 period).

Second, the analysis could be extended to college graduates. Are science and technology graduates
doing better or worse at that level? Should we be encouraging the expansion of these areas at the
college level?

Third, any of the outcomes looked at here could be analysed in significantly greater depth,
including the use of more formal econometric models. For example, the measures of the job-
education skill match or the satisfaction with the job and the education programme from which the
individual graduated could be correlated with various other outcomes (e.g., are those with higher
earnings or a tighter job-education skill match more satisfied with their choices?), and analysed
using multivariate probit regresson models. The econometric models could, in particular,
incorporate variables not considered in the present analysis, including various specific aspects of
the educational experience (eg., part-time versus full-time studies, enrolment in a co-op
programme, time to completion) other elements of the early labour market experiences (a proxy for
total job experience, temporary versus permanent job status, etc.), and various other individual
attributes (age, province of origin/study/current residence). For the outcome variables with various
categorical responses, ordered probits would be the model of choice.

Fourth, and really just a specific example stemming from the previous point, we could undertake a
rigorous regression analysis of the earnings patterns of science and technology graduates as a
summary measure of the relevant career opportunities. Such an approach would be based on
standard earnings models techniques, including the use of established methods of breaking the
cross-discipline wage patterns into various components, such as the portion due to post-graduation
labour market experiences versus the “pure” effects of field of study per se. This line of research
could build directly from that undertaken for the 1982 cohort of science and engineering graduates
contained in (Finnie: 1995), aswell asthe more genera analysis contained in (Finnie: 1997).
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Fifth, occupational patterns could be studied in a variety of ways. In which occupations are science
and technology graduates finding employment? How do the patterns vary by level of education and
how have they changed over time? In particular, pursuing better an issue raised above, do we see an
emerging ‘scientification’ of technology — scientists working in technology occupations and vice
versa, atrend the recent literature suggests is key to a country’s technological development? How
do outcomes (earnings, job satisfaction, etc.) vary by occupation?

Sixth, the elements of the analysis relating to industrial sector were no more than just opened up in
this report, and could be extended in many ways. In particular, the anaysis of inter-sectora
mobility patterns could be deepened in various directions, some of which have already been
outlined above, with the ultimate goals of such an undertaking being to exploit the longitudinal
elements of the NGS data to identify the patterns of inter-sectoral mobility, to measure various
outcomes (earnings, skill match, satisfaction, etc.) in a dynamic framework for movers and stayers,
and to analyse these findings in terms of their implications for careers in science and technology
and the uses to which the skills of science and technology graduates are being put in Canada. This
research could build directly on the work contained in (Lavoie, Finnie: 1995).

Before going in this direction, however, the classification of industries should perhaps be revisited
and consideration given to using one which is more directly related to the analysis of technology,
based on measures such as R&D expenditures, the number of workers involved in research and
development, and other indicators of technological intensity. In particular, the sectors employed
here are so large that most of the mohility is of an intra-sectoral nature which we do not observe,
clearly leaving room to improve the framework of the analysis.

Seventh, while there is much scope for broadening and extending the analysis in the various ways
just described, it would also be worthwhile to go in the other direction and focus more tightly on
certain specific groups, outcomes, or dynamics. For example, it might be interesting to investigate
the transfer of scientific and technological knowledge at its highest level by studying the flows of
Doctoral science and technology graduates between the private sector and universities. As another
example, it might be interesting to focus on the service sector and the mobility flows back and forth
between services and the manufacturing sectors. Any number of such specific topics could be easily
conceived.

In summary, the depth of the topic and the rich potential of the NGS data have only been scratched

with the present report, and it only remains to choose which of the many possible further avenues of
research upon which we should embark.
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Table 1: The Number and Distribution of Graduates by Discipline

Level of Education 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline Weighted Unweighted Weighted Unweighted Weighted Unweighted
% # # % # # % # #
BACHELOR'S
Pure Science 4 3,124 542 4 4,118 511 4 3,988 566
Applied Science 6 5,112 891 6 5,737 1,040 7 6,860 979
Engineering 9 7,004 893 8 8,307 1,169 7 7,443 973
Computer Science 2 1,725 295 3 3,294 445 2 2,195 320
Health 7 6,119 874 9 9,021 1,211 7 7,656 1,030
SSH 72 58,993 6,131 70 72,461 6,860 73 75,730 6,684
100% 82,076 9,626 100% 102,938 11,236 100% 103,872 10,552
MASTER'S
Pure Science 3 428 264 4 604 318 5 800 421
Applied Science 5 691 306 4 626 373 5 807 499
Engineering 8 1,055 516 9 1,219 575 8 1,235 604
Computer Science 1 157 93 2 241 122 2 291 157
Health 7 871 383 7 965 484 5 830 534
SSH 76 9,927 3,607 74 10,479 3,634 75 11,986 4,146
100% 13,129 5,169 100% 14,134 5,506 100% 15,949 6,361
DOCTORATE
Pure Science 13 127 86 14 178 155 15 308 248
Applied Science 13 134 83 11 142 114 13 271 207
Engineering 10 95 72 10 124 110 14 285 235
Computer Science 1 12 8 1 17 14 2 36 29
Health 11 105 73 10 134 117 11 228 190
SSH 52 523 409 54 703 541 45 942 724
100% 996 731 100% 1,298 1,050 100% 2,070 1,633

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 2: Employment Rates™ ?

1982 Cohort 1986 Cohort 1990 Cohort
Level of education 1984 1987 1988 1991 1992
and Discipline _Employed —Employed —Employed | —Employed _Employed
Full Part Unemp. Full Part Unemp. Full Part Unemp. Full Part Unemp. Full Part Unemp.
% % % % %
BACHELOR'S
Pure Science 82 9 9 90 3 7 85 6 9 83 6 11 82 6 12
Applied Science 74 13 13 83 9 8 74 11 15 80 9 11 77 9 14
Engineering 90 2 8 95 2 3 90 2 8 93 3 5 89 1 10
Computer Science 92 1 6 96 3 1 93 3 4 93 2 5 93 2 6
Health 91 5 4 84 14 1 84 13 3 83 15 2 88 9 4
SSH 79 11 10 85 11 4 80 10 9 83 9 7 78 12 10
Total 81 10 9 86 10 4 82 10 9 84 9 7 80 10 10
MASTER'S
Pure Science 79 10 11 84 10 7 72 15 14 82 8 9 75 11 13
Applied Science 82 6 12 84 11 5 77 13 10 81 11 8 87 6 8
Engineering 90 4 6 95 2 92 4 4 91 3 6 87 4 9
Computer Science 87 12 1 97 1 2 93 4 3 96 4 0 89 7 4
Health 90 5 5 84 14 2 87 10 4 87 11 2 87 10 4
SSH 85 8 7 88 10 2 84 9 7 85 11 4 82 10 7
Total 86 7 88 10 2 84 7 86 10 4 83 9 8
DOCTORATE
Pure Science 87 5 8 97 2 2 95 2 3 93 3 4 92 3 6
Applied Science 91 1 9 91 3 5 95 1 4 95 2 2 95 1 4
Engineering 98 0 2 - - - 92 3 5 97 2 1 96 1 3
Computer Science - - - - - - - - - - - - - - -
Health - - - - - - 95 4 1 91 7 2 95 4 1
SSH 88 7 5 88 9 2 84 9 8 92 6 2 85 7 8
Total 89 5 6 91 6 3 89 6 6 93 5 2 90 4 6

! In this and all subsequent tables, the samples exclude graduates who had completed another degree by the relevant interview.
2 Dashes indicate cells with too few observations to report; see the text for further explanation.
Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 3: Job-Education Skill Match Index™?

Level of Education 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1087 % D 1988 1991 % D 1992
BACHELOR'S

Pure Science 69 77 10 61 70 13 63
Applied Science 58 69 16 54 67 19 63
Engineering 75 85 12 75 84 11 83
Computer Science 81 89 9 76 85 11 88
Health 91 94 3 84 84 0 90
SSH 62 72 14 63 71 11 68
Total 66 76 13 67 74 9 71
MASTER'S

Pure Science 60° 82" 27 70° 76° 8 80°
Applied Science 67° 75° 11 71° 76° 7 83°
Engineering 74° 81° 9 70° 78 10 83
Computer Science 78° 8g” 11 67" 75° 11 84"
Health 91° 90% -1 84° 89 6 87°
SSH 73 82 11 71 79 10 81
Total 74 82 10 72 80 10 82
DOCTORATE

Pure Science 78° 87" 10 79° 86° 8 92°
Applied Science 83" 90” 8 87" 93 6 92°
Engineering 83’ 92" 10 78° 85" 8 91°
Computer Science - - - - - - -
Health 80° 90° 11 89° 92% 3 81°
SSH 76° 86° 12 79° 86° 8 89
Total 78° 88 11 81 87 7 89

" In this and all subsequent tables, the samples are restricted to full-time workers.

% The means with no letter superscript have standard errors below 1, those with an a superscript have standard errors
between 1 and 2, those with a b have standard errors between 2 and 3, and those with a ¢ have standard errors greater
than 3. These conventions also apply to the tables which follow.

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.

-26-



Table 4: Percentage of Those "Under-Qualified" and "Over-Qualified"
for Their Jobs (According to the Educational Prerequisites)

Level of education 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992
Under Over Under Over Under Over Under Over Under Over

qualified _qualified qualified _qualified qualified _qualified qualified _qualified qualified qualified

% % % % %

BACHELOR'S

Pure Science 2 29 6 19 5 29 11 22 6 22
Applied Science 5 40 9 33 3 38 16 23 4 36
Engineering 0 16 4 10 2 18 10 14 3 11
Computer Science 0 28 1 17 3 26 14 23 2 14
Health 9 21 12 12 6 37 18 30 4 27
SSH 1 48 5 30 4 44 15 28 4 30
Total 2 40 5 26 4 39 15 26 4 28
MASTER'S

Pure Science 0 70 2 59 2 51 23 37 0 46
Applied Science 0 59 6 a7 0 51 30 38 1 50
Engineering 0 63 3 60 0 65 7 58 0 57
Computer Science - - - - 2 61 15 54 4 61
Health 7 36 13 35 5 41 17 31 1 35
SSH 1 65 5 54 0 64 4 55 0 58
Total 2 63 5 53 1 62 7 52 0 56
DOCTORATE

Pure Science 0 31 - - 0 26 0 26 0 24
Applied Science 0 15 - - 0 16 0 15 0 17
Engineering 0 43 - - 0 26 0 38 0 32
Computer Science - - - - - - - - - -
Health - - - - 0 20 - - 0 21
SSH 0 48 0 44 0 41 0 34 0 34
Total 1 38 0 36 0 32 0 30 0 28

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 5: Mean Earnings ($1986)1

Level of Education

1982 Cohort

1986 Cohort

1990 Cohort

% D

9% D

and Discipline 1984 1987 1988 1991 1992
BACHELOR'S
Pure Science 26800 33000 19 25500 31900 20 24 800
(204) (272) (159) (202) (214)
Applied Science 22200 29000 23 21700 28400 24 21 200
(190) (521) (253) (239) (200)
Engineering 29100 34600 16 27600 33500 18 28 700
(109) (141) (87) (111) (180)
Computer Science 29400 36 000 18 27700 32900 16 28 900
(189) (333) (156) (158) (170)
Health 34000 45700 26 35000 41600 16 32900
(261) (561) (291) (385) (214)
SSH 24800 30300 18 25400 29700 14 24 900
(56) (77) (53) (62) (63)
Total 26100 32300 19 26500 31300 15 25 800
(50) (82) (51) (60) (54)
MASTER'S
Pure Science 32900 36200 9 30400 32400 6 29 300
(668) (913) (621) (525) (870)
Applied Science 26 600 32300 18 28500 31000 8 26 700
(573) (722) (474) (477) (412)
Engineering 34800 41100 15 34900 39100 11 34 300
(413) (587) (343) (395) (344)
Computer Science 35900 41 800 14 36600 38400 5 32 700
(964) (1582) (823) (564) (612)
Health 40600 54100 25 43100 46000 6 38 500
(889) (1829) (1128) (1123) (1054)
SSH 35300 39000 9 36300 40000 9 37 200
(150) 172) (170) (195) (167)
Total 35200 39800 12 36200 39700 9 36 200
(141) (189) (158) (173) (149)
DOCTORATE
Pure Science 35700 39700 10 32100 38100 16 31800
(819) (1025) (754) (721) (627)
Applied Science 30100 39700 24 30400 36200 16 30900
(766) (3599) (942) (719) (1468)
Engineering 43400 49100 12 39200 43800 11 38 300
(1224) (1950) (1093) (1207) (567)
Computer Science - - - - -
Health 33300 54200 39 38500 46600 17 43 400
(1462) (4885) (1744) (2580) (2210)
SSH 37400 41500 10 38000 40300 6 38 900
(557) (774) (499) (540) (465)
Total 36500 42900 15 36400 40600 10 37 000
(401) (820) (387) (435) (404)

1 .
Standard errors shown in parentheses.

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 6: Job Satisfaction (Salary) Index

Level of Education

1982 Cohort

1986 Cohort

1990 Cohort

9% D

9% D

and Discipline 1984 1987 1988 1991 1992
BACHELOR'S

Pure Science 67 71 6 66 67 1 68
Applied Science 64 64 0 61 62 2 66
Engineering 67 67 0 66 66 0 68
Computer Science 72 71 -1 68 71 4 73
Health 67 66 -2 61 63 3 70
SSH 66 66 0 63 66 5 66
Total 66 66 0 63 66 5 67
MASTER'S

Pure Science 73° 73° 0 70° 67° -4 67°
Applied Science 67° 62° -8 63° 65° 3 65°
Engineering 67 65 -3 66 66 0 68
Computer Science ~ 77° 77° 0 72° 72° 0 68°
Health 65% 65° 0 67 65 -3 71
SSH 71 68 -4 69 69 0 71
Total 70 67 -4 69 69 0 70
DOCTORATE

Pure Science 68° 68° 0 65° 67° 3 66°
Applied Science 61° 65° 6 68" 67° -1 59°
Engineering 65° 63" -3 64° 67° 4 65°
Computer Science - - - - - - -
Health 59° 59° 0 64° 62" -3 67°
SSH 68% 64% -6 65% 64% -2 69
Total 66 64 -3 65 65 0 67

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 7: Job Satisfaction (Overall) Index

Level of Education

1982 Cohort

1986 Cohort

1990 Cohort

and Discipline 1984 1987 %D 1988 1091 %D 1992
BACHELOR'S

Pure Science 81 81 0 77 80 4 78
Applied Science 77 80 4 76 82 7 76
Engineering 79 78 -1 80 80 0 80
Computer Science 83 84 1 81 80 -1 82
Health 82 84 2 80 82 2 86
SSH 77 80 4 78 80 3 79
Total 78 80 3 78 81 4 80
MASTER'S

Pure Science 83? 81° -2 86° 83? -4 83?
Applied Science 83? 84 1 80° 83? 4 83
Engineering 81 82 1 81 82 1 83
Computer Science 89% 86" -3 782 79% 1 84
Health 82 87 6 85 86 1 88
SSH 82 83 1 82 84 2 84
Total 82 83 1 82 84 2 84
DOCTORATE

Pure Science 80" 84 5 86° 85% -1 83%
Applied Science 87" 87" 0 86° 88? 2 84°
Engineering g3’ 80" -4 84° 83° -1 86°
Computer Science - - - - - -
Health 81’ 86° 6 89° 83’ 7 91°
SSH 84 85% 1 84 85 1 88
Total 83 85 2 85 85 0 86

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 8: Overall Satisfaction with the Education Programme Index

Level of Education

1982 Cohort

1986 Cohort

1990 Cohort

and Discipline 1984 1087 %D 1988 1091 % D 1992
BACHELOR'S

Pure Science 69% 67% -3 60 58% -3 70
Applied Science 65 64% -2 54 55 2 65
Engineering 79 70 -13 74 76 3 85
Computer Science 83 82% -1 85 85 0 89
Health 81 82 1 78 83 6 87
SSH 69 68 -1 72 72 0 75
Total 71 70 -1 72 72 0 76
MASTER'S

Pure Science 78° 83’ 6 69" 81’ 15 81’
Applied Science 79° 77" -3 71° 80" 11 74°
Engineering 712 75% 5 782 77% -1 84
Computer Science ~ 88° 95° 7 84® gg’ 5 95°
Health 86° 90* 4 84 85% 1 89%
SSH 84 83 -1 83 83 0 89
Total 83 83 0 82 82 0 88
DOCTORATE

Pure Science 76° 77° 1 81° 79° -3 76°
Applied Science 88° 94° 6 83° 79° 5 80"
Engineering 89° 88° -1 76° 80° 5 86"
Computer Science - - - - - - -
Health 79° 86° 8 gs’ 83° -6 92°
SSH 79° 84° 6 81° 85° 5 8g?
Total 81° 85° 5 82° 83? 1 86

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 9: The Industrial Sector of Employment - Classification |

Bachelor's

Sector of Employment

1982 Cohort

1986 Cohort 1990 Cohort

and Discipline 1984 1987 1988 1991 1992
%, % %
Pure Science
Primary Industries 15 14 7 6 4
Goods Industries 17 19 24 18 21
Service Related to Goods Industries 9 8 10 11 7
Service Industries - Private 35 32 38 40 39
Service Industries - Semi-Public 15 14 17 15 18
Service Industries - Public 10 13 5 9 10
Applied Science
Primary Industries 16 13 16 14 12
Goods Industries 14 17 16 13 17
Service Related to Goods Industries 11 11 10 8 9
Service Industries - Private 14 18 17 17 21
Service Industries - Semi-Public 30 27 27 32 30
Service Industries - Public 16 14 13 17 12
Engineering
Primary Industries 12 9 5 4 6
Goods Industries 39 45 46 45 46
Service Related to Goods Industries 6 3 7 6 5
Service Industries - Private 27 28 32 33 33
Service Industries - Semi-Public 4 3 3 5 4
Service Industries - Public 11 12 7 8 6
Computer Science
Primary Industries 4 3 2 3 2
Goods Industries 14 17 12 13 12
Service Related to Goods Industries iS5 15 8 9 8
Service Industries - Private 41 41 48 44 54
Service Industries - Semi-Public 11 13 18 15 7
Service Industries - Public 15 11 12 16 17
Health
Primary Industries 0 0 0 0 0
Goods Industries 1 1 2 2 1
Service Related to Goods Industries 11 13 6 7 10
Service Industries - Private 1 3 3 3 1
Service Industries - Semi-Public 84 80 81 83 83
Service Industries - Public 3 3 8 6 4
SSH
Primary Industries 1 1 1 1 1
Goods Industries 10 11 9 9 9
Service Related to Goods Industries 10 11 9 8 9
Service Industries - Private 32 30 33 31 33
Service Industries - Semi-Public 36 37 36 37 38
Service Industries - Public 11 10 12 13 10
Total
Primary Industries 4 3 2 2 2
Goods Industries 13 14 13 13 12
Service Related to Goods Industries 10 10 9 8 9
Service Industries - Private 28 28 30 29 30
Service Industries - Semi-Public 35 35 35 36 37
Service Industries - Public 11 10 11 12 10
Continued...



Tables 9: continued

Master's

Sector of Employment

1982 Cohort

1986 Cohort

1990 Cohort

and Discipline 1984 1987 1988 1991 1992
%
Pure Science
Primary Industries - - - 10 9
Goods Industries - - - 14 12
Service Related to Goods Industries - - - 1 2
Service Industries - Private - - - 18 27
Service Industries - Semi-Public - - - 32 29
Service Industries - Public - - - 26 21
Applied Science
Primary Industries 20 - 7 7 4
Goods Industries 14 - 7 8 7
Service Related to Goods Industries 6 - 3 5 1
Service Industries - Private 10 - 13 13 14
Service Industries - Semi-Public 29 - 48 42 43
Service Industries - Public 21 - 22 25 30
Engineering
Primary Industries 4 3 5 4 5
Goods Industries 35 38 29 27 29
Service Related to Goods Industries 5 4 3 2 3
Service Industries - Private 31 33 41 41 44
Service Industries - Semi-Public 8 7 9 11 10
Service Industries - Public 16 16 14 15 10
Computer Science
Primary Industries - - - - -
Goods Industries - - - - -
Service Related to Goods Industries - - - - -
Service Industries - Private - - - - -
Service Industries - Semi-Public - - - - -
Service Industries - Public - - - - -
Health
Primary Industries 0 0 0 1 1
Goods Industries 1 2 3 4 6
Service Related to Goods Industries 2 1 1 1 1
Service Industries - Private 2 2 4 2 6
Service Industries - Semi-Public 90 90 78 81 78
Service Industries - Public 6 5 14 12 8
SSH
Primary Industries 1 1 1 0 1
Goods Industries 7 6 9 9 8
Service Related to Goods Industries 4 5 5 4 4
Service Industries - Private 21 19 25 24 24
Service Industries - Semi-Public 53 54 46 47 49
Service Industries - Public 14 16 15 16 14
Total
Primary Industries 2 2 2 1 2
Goods Industries 9 9 10 10 10
Service Related to Goods Industries 4 4 4 3 4
Service Industries - Private 20 19 24 24 25
Service Industries - Semi-Public 50 51 44 45 46
Service Industries - Public 14 16 15 16 14
Continued...



Tables 9: continued

Doctorate
Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992
% % %

Pure Science

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Applied Science

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Engineering

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Computer Science

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Health

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

SSH

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Total

Primary Industries

Goods Industries

Service Related to Goods Industries
Service Industries - Private

Service Industries - Semi-Public
Service Industries - Public

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 10: Mean Earnings by Sector of Employment ($1986)l

Bachelor's
Discipline and 1982 Cohort 1986 Cohort 1990 Cohort
Sector of Employment 1084 1087 %D 1088 1091 %D 1992
Pure Science
Primary Industries 33400 35400 6 27500 32300 15 26 500
(521) (562) (477) (880) (743)
Goods Industries 28100 33400 16 26 300 33800 22 24 200
(321) (457) (378) (362) (366)
Service Related to Goods Industries 21 600 31 500 31 24 000 29600 19 21 000
(732)  (1390) (466) (504) (1167)
Service Industries - Private 26 300 34900 25 27500 34700 21 26 800
(320) (567) (225) (326) (314)
Service Industries - Semi-Public 22700 26200 13 21000 25700 18 20 900
(586) (588) (391) (491) (498)
Service Industries - Public 27 600 33600 18 23000 28600 20 27 000
(446) (382) (355) (492) (698)
Applied Science
Primary Industries 27 000 39400 31 27 900 36 300 23 27 200
(827)  (2303) (1149) (1207) (873)
Goods Industries 24900 35700 30 23800 27900 15 23800
(354) (2184) (807) (349) (452)
Service Related to Goods Industries 20 000 27 400 27 20200 26200 23 20 500
(440) (1106) (536) (808) (965)
Service Industries - Private 19500 23400 17 19400 25400 24 18 500
(366) (598) (368) (397) (272)
Service Industries - Semi-Public 20 100 25400 21 19600 27000 27 19 000
(255) (280) (243) (362) (305)
Service Industries - Public 22000 28200 22 20800 28600 27 22 300
(369) (366) (304) (278) (368)
Engineering
Primary Industries 32700 35600 8 31400 34900 10 30900
(430) (455) (328) (422) (313)
Goods Industries 30300 36000 16 28100 33900 17 29 900
(148) (164) (124) (132) (270)
Service Related to Goods Industries 29 300 34 700 16 27700 31500 12 27 700
(493) (933) (442) (733) (625)
Service Industries - Private 26 700 33500 20 27 100 33700 20 27 700
(202) (351) (146) (235) (365)
Service Industries - Semi-Public 25400 27800 9 23100 30000 23 22 300
(528) (599) (520) (403) (447)
Service Industries - Public 28 300 33400 15 26 800 32600 18 27 000
(252) (318) (272) (244) (367)
Computer Science
Primary Industries 32600 39500 17 30700 36200 15 32700
(280) (347) (527) (766) (1442)
Goods Industries 31500 37300 16 29500 34200 14 30500
(331) (324) (685) (386) (371)
Service Related to Goods Industries 27 900 35 000 20 24 000 33500 28 25 500
(536) (561) (387) (664) (452)
Service Industries - Private 30500 38200 20 26 400 31500 16 28 700
(315) (713) (188) (244) (252)
Service Industries - Semi-Public 25300 28500 11 30800 35300 13 26 600
(419) (470) (336) (329) (490)
Service Industries - Public 28 600 33900 16 28900 32600 11 30 900
(507) (611) (396) (370) (353)

Continued...
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Table 10: continued

Discipline and

1982 Cohort

1986 Cohort

1990 Cohort

Sector of Employment 1984 1087 %D 1988 1091 %D 1992
Health
Primary Industries nil * * * nil * nil
Goods Industries 26 800 33900 21 30600 36300 16 30 300
(1721)  (979) (955) (764) (835)
Service Related to Goods Industries 31 600 36 000 12 34000 39400 14 37 800
(365) (543) (526) (551) (377)
Service Industries - Private * 24 200 * 28900 35000 17 22 800
(638) (1389) (1649) (1042)
Service Industries - Semi-Public 34700 48700 29 35600 43000 17 32700
(300) (683) (341) (456) (246)
Service Industries - Public 32000 31400 -2 30200 30900 2 29 900
(1054)  (651) (399) (454) (688)
SSH
Primary Industries 24 600 29 000 15 24900 28 300 12 23 600
(407) (763) (601) (450) (465)
Goods Industries 25800 32100 20 26 900 32700 18 24 400
(188) (220) (183) (252) (208)
Service Related to Goods Industries 22 600 30 000 25 23200 28900 20 21 300
(170) (274) (188) (222) (180)
Service Industries - Private 22 400 31500 29 23900 30000 20 24 100
(107) (195) (110) (149) (138)
Service Industries - Semi-Public 27200 29200 7 26 300 28500 8 26 000
(83) (81) (71) (68) (89)
Service Industries - Public 25300 30000 13 26 500 30700 14 26 300
(160) (164) (130) (125) (137)
Total
Primary Industries 29400 35000 16 28800 33000 13 27 000
(282) (544) (524) (444) (343)
Goods Industries 27500 33800 19 27 300 33000 17 26 300
(120) (184) (116) (138) (147)
Service Related to Goods Industries 24 100 31 000 22 24200 30100 20 23 500
(144) (226) (155) (185) (173)
Service Industries - Private 23300 31900 27 24500 30700 20 24 600
(91) (162) (87) (116) (114)
Service Industries - Semi-Public 28 500 32800 13 28200 31600 11 26 900
(94) (160) (98) (116) (86)
Service Industries - Public 25800 30700 16 26 500 30700 14 26 500
(130) (130) (109) (101) (118)
Continued...
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Table 10: continued

Master's

Discipline and

1982 Cohort

1986 Cohort

1990 Cohort

o D

Sector of Employment 1984 1987 1988 1991 % D 1992
Pure Science
Primary Industries - - - - 39 400 - 33400
(946) (1387)
Goods Industries - - - - 37 000 - 32 500
(1440) (891)
Service Related to Goods Industries - - - - * - 19 600
(2912)
Service Industries - Private - - - - 33000 - 31 800
(1299) (775)
Service Industries - Semi-Public - - - - 27 300 - 25100
(882) (2539)
Service Industries - Public - - - - 34 500 - 30 100
(659) (2078)
Applied Science
Primary Industries - - - 28 600 31 700 10 21900
(3022) (2108) (2551)
Goods Industries - - - 26 400 28500 7 31 100
(1582) (1328) (1187)
Service Related to Goods Industries - - - 32900 30400 -8 20 500
(2726) (3081) (5898)
Service Industries - Private - - - 26 900 30500 12 25 400
(911) (1400) (773)
Service Industries - Semi-Public - - - 26 900 29200 8 23 300
(624) (670) (534)
Service Industries - Public - - - 32900 35100 6 32000
(871) (875) (712)
Engineering
Primary Industries 38600 50200 23 40 100 47 000 15 38 000
(2974) (2926) (1792) (2970) (1180)
Goods Industries 37000 43600 15 36 200 41400 13 36 000
(707) (670) (601) (722) (546)
Service Related to Goods Industries 27 700 33 300 17 35500 34900 -2 40 500
(1661) (2120) (1459) (1818) (2424)
Service Industries - Private 34700 40800 15 33500 38300 13 33400
(629) (1373) (519) (634) (543)
Service Industries - Semi-Public 27 000 30600 12 27500 33800 19 27 500
(1102) (1831) (1016) (1165) (1225)
Service Industries - Public 35300 40300 12 38500 39500 3 36 200
(925) (955) (847) (760) (783)
Computer Science
Primary Industries - - - - - - -
Goods Industries - - - - - - -
Service Related to Goods Industries - - - - - - -
Service Industries - Private - - - - - - -
Service Industries - Semi-Public - - - - - - -
Service Industries - Public - - - - - - -
Continued...
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Table 10: continued

Discipline and

1982 Cohort

1986 Cohort

1990 Cohort

Sector of Employment 1984 1987 % D 1988 1991 % D 1992
Health
Primary Industries nil nil nil * * * 22 300
(6383)
Goods Industries 31000 51900 40 41 400 40 200 -3 39 800
(1585) (7133) (4485) (3678) (1596)
Service Related to Goods Industries 34 700 * * 34000 38600 12 27 900
(4696) (3676) (2533) (4488)
Service Industries - Private 36 900 44 800 18 33500 38200 12 33 000
(6040) (5454) (3943) (6396) (1839)
Service Industries - Semi-Public 41 100 55000 25 45000 47 600 5 39 200
(986)  (2004) (1388) (1354) (1306)
Service Industries - Public 37700 44700 16 35700 40000 11 38 200
(1565)  (2747) (1297)  (1446) (2260)
SSH
Primary Industries 44700 58700 24 40 000 50 300 20 40 500
(2002)  (2397) (2125) (2103) (1435)
Goods Industries 38500 46 300 17 39200 46700 16 41 300
(661) (910) (634) (829) (666)
Service Related to Goods Industries 29 400 39 900 26 37 100 46 200 20 38 700
(671) (1183) (799) (1376) (963)
Service Industries - Private 31800 39500 9 35400 42000 16 36 400
(437) (594) 472) (573) (455)
Service Industries - Semi-Public 36 100 37 800 4 36 700 37 600 2 37 100
(170) (a74) (212) (291) (201)
Service Industries - Public 37000 39500 6 34100 38800 12 36 000
(354) (333) (306) (344) (322)
Total
Primary Industries 37700 47 400 20 37 400 42900 13 36 000
(1295) (1819) (1084) (1282) (939)
Goods Industries 37 100 44700 17 37900 44000 14 39 200
(463) (587) (464) (573) (455)
Service Related to Goods Industries 29 100 38 900 25 37000 44200 16 38 000
(591) (1043) (726) (1220) (891)
Service Industries - Private 32200 39500 18 34900 40800 14 35 300
(369) (511) (377) (449) (352)
Service Industries - Semi-Public 36 100 39100 8 37000 38100 3 36 200
(189) (273) (246) (233) (216)
Service Industries - Public 36 500 39 300 7 34300 38500 11 35400
(303) (291) (266) (281) (275)
Continued...
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Table 10: continued

Doctorate

Discipline and

1982 Cohort

1986 Cohort

1990 Cohort

Sector of Employment 1984 1987 %D 1988 1991 %D 1992
Pure Science
Primary Industries - - - - - - 40 500
(2010)
Goods Industries - - - - - - 41 100
(2150)
Service Related to Goods Industries - - - - - - *
Service Industries - Private - - - - - - 34 400
(1104)
Service Industries - Semi-Public - - - - - - 27 400
(755)
Service Industries - Public - - - - - - 31700
(1037)
Applied Science
Primary Industries - - - - - - 38800
(6382)
Goods Industries - - - - - - 35 700
(1907)
Service Related to Goods Industries - - - - - - 22 100
(5867)
Service Industries - Private - - - - - - 38 600
(6814)
Service Industries - Semi-Public - - - - - - 28 900
(1897)
Service Industries - Public - - - - - - 29 500
(1775)
Engineering
Primary Industries - - - - - - 50 800
(2964)
Goods Industries - - - - - - 42 000
(1515)
Service Related to Goods Industries - - - - - - *
Service Industries - Private - - - - - - 38 900
(901)
Service Industries - Semi-Public - - - - - - 34 700
(923)
Service Industries - Public - - - - - - 41 000
(1083)
Computer Science
Primary Industries - - - - - - -
Goods Industries - - - - - - -
Service Related to Goods Industries - - - - - - -
Service Industries - Private - - - - - - -
Service Industries - Semi-Public - - - - - - -
Service Industries - Public - - - - - - -
Continued...
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Table 10: continued

Discipline and 1982 Cohort 1986 Cohort 1990 Cohort
Sector of Employment 1984 1087 %D 1988 1001 %D 1992
Health
Primary Industries - - - - - - nil
Goods Industries - - - - - - 42 900
(1743)
Service Related to Goods Industries - - - - - - nil
Service Industries - Private - - - - - - 37 400
(4276)
Service Industries - Semi-Public - - - - - - 44 100
(2474)
Service Industries - Public - - - - - - 32900
(4539)
SSH
Primary Industries nil nil nil nil nil nil nil
Goods Industries 26 400 91 200 71 36500 42700 15 37 800
(3249) (29 838) (4458)  (3806) (7267)
Service Related to Goods Industries 11 800 * * * * * nil
(672)
Service Industries - Private 30 700 42500 28 36200 39900 9 40 100
(1912) (3890) (2638) (2848) (2019)
Service Industries - Semi-Public 37 300 40000 7 38120 40200 5 38 500
(584) (678) (534) (575) (502)
Service Industries - Public 44700 47500 6 38700 41900 8 40 800
(1671) (1980) (1321) (1220) (1115)
Total
Primary Industries 46 400 58 300 20 33500 40600 17 40 500
(1576) (2759) (2348) (1710) (4057)
Goods Industries 40 500 50 300 19 38300 40100 4 41 000
(1923)  (4300) (1328) (1193) (1142)
Service Related to Goods Industries 28 000 114 800 76 33700 33800 0 26 400
(6228) (74366) (4723) (5605) (4101)
Service Industries - Private 36 700 44 800 18 39600 42200 6 38 200
(1414) (2415) (1534) (1389) (1076)
Service Industries - Semi-Public 39800 40700 2 36 000 40400 11 36 500
(467) (835) (476) (558) (535)
Service Industries - Public 40 400 43500 7 36200 41200 12 36 300
(931) (929) (749) (809) (704)

! In this and the following two tables, standard errors are shown in parentheses. Also, unlike previous tables, mean earnings are
given here for all cells for which the distributions are reported in the preceding table, even when there are less than 30
observations in a cell. The exception to this rule is where there is only a single observation, indicated by an asterisk, while "nil"
indicates cells with no observations (for which mean earnings are obviously not defined).

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.



Table 11: The Industrial Sector of Employment - Selected 2-Digit Industries

Bachelor's
Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992

% % %
Pure Science
Elec. & Elec. Prods. Indus 3 3 3 5 4
Communication Indus 1 1 2 3 2
Business Service Indus 22 20 16 19 20
Educational Service Indus 12 10 13 12 14
All Other Industries 62 67 65 61 60
Applied Science
Elec. & Elec. Prods. Indus 0 0 0 0 1
Communication Indus 0 1 0 0 1
Business Service Indus 3 8 7 9 6
Educational Service Indus 15 14 14 11 14
All Other Industries 81 78 79 80 78
Engineering
Elec. & Elec. Prods. Indus 10 11 7 9 10
Communication Indus 3 3 5 6 5
Business Service Indus 23 23 26 26 28
Educational Service Indus 3 3 3 4 4
All Other Industries 61 60 59 55 53
Computer Science
Elec. & Elec. Prods. Indus 3 6 4 3 8
Communication Indus 4 4 6 6 6
Business Service Indus 27 25 31 26 33
Educational Service Indus 11 13 16 13 6
All Other Industries 55 51 44 52 47
Health
Elec. & Elec. Prods. Indus 0 0 0 0 0
Communication Indus 0 0 0 1 0
Business Service Indus 0 1 0 0 1
Educational Service Indus 5 6 7 7 5
All Other Industries 94 93 92 92 94
SSH
Elec. & Elec. Prods. Indus 1 1 1 1 1
Communication Indus 2 2 2 3 2
Business Service Indus 14 13 14 14 14
Educational Service Indus 29 30 27 29 29
All Other Industries 54 53 55 53 54
Total
Elec. & Elec. Prods. Indus 2 2 2 2 2
Communication Indus 2 2 2 3 2
Business Service Indus 14 13 14 14 14
Educational Service Indus 22 23 22 23 23
All Other Industries 60 59 60 58 59

Continued...
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Tables 11: continued

Master's

Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992

% % %
Pure Science
Elec. & Elec. Prods. Indus 1 - 4 5 4
Communication Indus 1 - 3 1 1
Business Service Indus 18 - 19 16 24
Educational Service Indus 28 - 24 29 25
All Other Industries 52 - 51 49 46
Applied Science
Elec. & Elec. Prods. Indus 0 0 0 0 0
Communication Indus 0 0 0 0 0
Business Service Indus 8 6 9 10 10
Educational Service Indus 24 22 36 31 31
All Other Industries 68 72 54 58 59
Engineering
Elec. & Elec. Prods. Indus 16 16 7 7 9
Communication Indus 3 3 7 6 4
Business Service Indus 30 31 34 36 40
Educational Service Indus 8 7 8 10 9
All Other Industries 44 43 43 41 38
Computer Science
Elec. & Elec. Prods. Indus - - - - -
Communication Indus - - - - -
Business Service Indus - - - - -
Educational Service Indus - - - - -
All Other Industries - - - - -
Health
Elec. & Elec. Prods. Indus 0 0 0 0 0
Communication Indus 0 0 0 0 0
Business Service Indus 0 1 1 0 3
Educational Service Indus 20 14 20 21 19
All Other Industries 80 85 79 78 78
SSH
Elec. & Elec. Prods. Indus 1 1 1 1 1
Communication Indus 1 1 2 2 2
Business Service Indus 9 8 10 11 10
Educational Service Indus 44 44 35 37 37
All Other Industries 45 46 51 49 50
Total
Elec. & Elec. Prods. Indus 2 2 2 2 2
Communication Indus 1 1 2 2 2
Business Service Indus 10 9 12 13 13
Educational Service Indus 38 38 32 33 33
All Other Industries 48 49 52 50 50

Continued...
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Tables 11: continued

Doctorate
Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992

% % %

Pure Science

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

Applied Science

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

Engineering

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

Computer Science

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

Health

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

SSH

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries

Total

Elec. & Elec. Prods. Indus
Communication Indus
Business Service Indus
Educational Service Indus
All Other Industries
Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 12: The Industrial Sector of Employment - Selected 3-Digit Industries

Bachelor's
Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992

% % %
Pure Science
Comm. & Other Elec. Equip. 1 2 1 1 2
Business Machine Indus 2 0 1 2 2
Computer & Related Service 5 8 7 7 6
University Education 7 5 7 6 6
All Other Industries 85 86 84 84 84
Applied Science
Comm. & Other Elec. Equip. 0 0 0 0 0
Business Machine Indus 0 0 0 0 0
Computer & Related Service 0 1 0 0 1
University Education 12 6 9 6 11
All Other Industries 88 93 91 94 87
Engineering
Comm. & Other Elec. Equip. 5 6 4 5 5
Business Machine Indus 2 2 1 2 3
Computer & Related Service 1 2 3 3 3
University Education 1 1 2 2 2
All Other Industries 90 89 90 88 87
Computer Science
Comm. & Other Elec. Equip. 1 2 1 1 5
Business Machine Indus 2 5 2 2 2
Computer & Related Service 19 19 23 18 23
University Education 8 6 5 4 4
All Other Industries 70 68 70 75 66
Health
Comm. & Other Elec. Equip. 0 0 0 0 0
Business Machine Indus 0 0 0 0 0
Computer & Related Service 0 0 0 0 0
University Education 1 4 5 4 3
All Other Industries 99 96 95 96 97
SSH
Comm. & Other Elec. Equip. 0 1 0 0 0
Business Machine Indus 0 1 0 0 0
Computer & Related Service 1 1 1 1 1
University Education 2 1 2 2 2
All Other Industries 97 97 97 96 97
Total
Comm. & Other Elec. Equip. 1 1 1 1 1
Business Machine Indus 1 1 0 1 1
Computer & Related Service 1 2 2 2 2
University Education 3 2 3 3 3
All Other Industries 95 94 94 94 94

Continued...



Tables 12: continued

Master's

Sector of Employment
and Discipline

1982 Cohort

1986 Cohort

1990 Cohort

1984

1987

1988

1991

1992

%

%

Pure Science

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

Applied Science

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

Engineering

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

Computer Science

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

Health

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

SSH

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries

Total

Comm. & Other Elec. Equip.
Business Machine Indus
Computer & Related Service
University Education

All Other Industries
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Tables 12: continued

Doctorate
Sector of Employment 1982 Cohort 1986 Cohort 1990 Cohort
and Discipline 1984 1987 1988 1991 1992

% % %
Pure Science
Comm. & Other Elec. Equip. - - 1 - 1
Business Machine Indus - - 2 - 0
Computer & Related Service - - 1 - 2
University Education - - 40 - 39
All Other Industries - - 55 - 58
Applied Science
Comm. & Other Elec. Equip. - - - - 0
Business Machine Indus - - - - 0
Computer & Related Service - - - - 1
University Education - - - - 46
All Other Industries - - - - 53
Engineering
Comm. & Other Elec. Equip. - - - - 3
Business Machine Indus - - - - 2
Computer & Related Service - - - - 1
University Education - - - - 36
All Other Industries - - - - 58
Computer Science
Comm. & Other Elec. Equip. - - - - -
Business Machine Indus - - - - -
Computer & Related Service - - - - -
University Education - - - - -
All Other Industries - - - - -
Health
Comm. & Other Elec. Equip. - - - - 0
Business Machine Indus - - - - 0
Computer & Related Service - - - - 0
University Education - - - - 40
All Other Industries - - - - 60
SSH
Comm. & Other Elec. Equip. 0 0 0 0 0
Business Machine Indus 0 0 0 0 0
Computer & Related Service 1 2 0 0 0
University Education 48 50 46 51 51
All Other Industries 51 48 54 49 48
Total
Comm. & Other Elec. Equip. 0 0 0 0 1
Business Machine Indus 0 0 0 0 0
Computer & Related Service 1 1 1 1 1
University Education 44 46 44 46 45
All Other Industries 55 53 54 53 53

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Table 13: Sectoral Stability - Classification I*

Level of Education

1984 - 1987 Status

1988 - 1991 Status

and Discipline Primary Goods __Servgood _Servpriv__Servsemi__Servpub Primary Goods __Servgood _Servpriv__Servsemi__Servpub
BACHELOR'S

Pure Sc. 96 70 62 76 67 85 65 63 73 80 73 100
Applied Sc. 84 86 73 74 82 76 85 63 50 81 78 64
Engineering 84 94 42 80 57 78 58 83 49 78 53 68
Computer Sc. 100 85 79 82 70 69 83 80 56 78 77 89
Health nil 73 96 100 96 51 100 58 92 44 96 60
SSH 62 75 68 84 92 73 61 66 67 77 93 79
Total 81 82 70 83 92 73 70 72 67 77 92 77
MASTER'S

Pure Sc. 95 74 nil 64 96 100 87 92 nil 70 75 82
Applied Sc. 89 83 100 82 86 87 87 82 69 72 83 88
Engineering 51 95 89 90 67 87 70 84 70 82 80 87
Computer Sc. 100 86 16 82 95 82 0 83 35 88 90 81
Health nil 70 50 100 98 75 100 57 100 46 98 85
SSH 79 76 71 81 94 87 70 79 71 84 95 82
Total 82 83 73 82 94 87 75 80 70 83 94 83
DOCTORATE

Pure Sc. 73 100 0 89 89 72 54 76 100 92 83 54
Applied Sc. nil nil nil 59 87 95 55 34 100 45 91 94
Engineering 77 88 0 84 83 77 B8] 91 0 64 82 59
Computer Sc. nil nil nil 0 81 nil nil nil nil 100 100 nil
Health 100 100 nil 0 93 50 nil 100 nil 50 95 55
SSH nil 100 0 83 96 83 100 86 0 87 96 69
Total 76 94 0 79 93 81 53 80 62 78 93 67

! Shaded figures indicate a percentage representing a single observation.

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.

-47 -



Graph 1: The Distribution of Graduates by Discipline

80 - Bachelor's
70 81982 Cohort

01986 Cohort
60 81990 Cohort

Pure Science Applied Science Engineering Computer Science Health SSH
Master's
80
70 o 1982 Cohort
01986 Cohort
60 B 1990 Cohort

50

40

30

20

10

Pure Science Applied Science Engineering Computer Science Health SSH

Doctorate

80

70 —— 81982 Cohort
01986 Cohort
#1990 Cohort

60

50

40

30

20

10
0 - } | }

Pure Science Applied Science Engineering Computer Science Health SSH

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.



Graph 2: Unemployment Rates
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Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Graph 3: Job-Education Skill Match Index
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Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Graph 4: Percentage of Those "Over-Qualified" for Their Jobs
(According to the Educational Prerequisites)

70 Bachelor's
B1984
60 B1988
DO1992
50
40
30
20
10 7
0
Pure Science Applied Science Engineering Computer Science Health SSH
Master's
80 B1984
70 1 B 1988
D1992
60 7
50 7 ]
40 T ]
30 7 ]
20 ]
10 7 ]
0
Pure Science Applied Science Engineering Computer Science Health SSH
70 Doctorate
O1984
60 B1988
O1992
50
40
30
20
10 7
0 :
Pure Science Applied Science Engineering Computer Science Health SSH

Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Graph 5: Mean Earnings ($1986)
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Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Graph 6: Job Satisfaction (Salary) Index
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Source: calculations performed by the authors using the National Graduates Surveys and Follow-ups.
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Graph 7: Job Satisfaction (Overall) Index
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Graph 8: Overall Satisfaction with the Education Programme Index
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Graph 9: Total Employment by Industrial Sector - Classification |

4500

Service Industries - Private

4000

., Goods Industrie/

3500

3000

2500

2000 1 rvi fEes* Semi-Public
1500
Service Industries - Public
1000
—@- ¢ 9 4 :::::‘::::::‘-4* : 4 > 4 bd L L d L —0—
b —= v 4 + - —e ——
Primary Industries

500 1

0 t t t t t t t t t t t t t t {

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Source: Derived from Table ANNOSE, Labor Force Historical Review, Statistics Canada, 71F0004XCB. Employment figures in thousands.

-56 -




Graph 10: Percentage Employed in Business Service Industries - Selected 2-Digit Industries
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Annex: The Construction and Precise Definitions of the Variables Used in the Analysis

Thisannex describesin greater detail the variables used in the analysis— as summarized in the text.

Earnings:

The earnings variable is based on the question: “Working your usual number of hours,
approximately what would be your annual earnings before taxes and deductions at that job?’

The Job-Education Skill Match:

The job-education skill match measure is based on the questions: “ Was the education programme
you completed in [year] intended to prepare you for this job?’ and “ Do you use any of the skills
acquired through the education programme completed in [year] [in your job]?’ A single “job-
education relationship” variable was then created by Statistics Canada: if the individual responded
yes to both questions, the variable was coded “ Directly Related”; if the person answered yes to just
one of the questions, the variable was coded “Partly Related”; if the answer was no to both
guestions, the variable was coded “ Unrelated”. We then ordered the responses on a scale running
from O to 100, with the directly related, partly related, and unrelated categories taking the values
100, 50, and O respectively.

Job Satisfaction:

The job sdatisfaction measures are based on the questions. * Considering the duties and
responsibilities of your job, how satisfied are you with the money you make?’ (earnings
satisfaction) and “ Considering all aspects of your job, how satisfied are you with it?" (overall job
satisfaction). We then ordered the responses of “very satisfied, “ quite satisfied”, “ not very satisfied”
and “not at all satisfied” on ascale of 0to 100, with “very satisfied” taking the value of 100; “quite
satisfied”, 66.7; “not very satisfied”, 33.3; and “not at all satisfied”, O.

The Overall Evaluation of the Education Programme:

The overall evaluation of the education programme measure for the 1990 cohort is based on the
guestions: “ Given your experiencel,would you have selected the same field of study or
specidization?” and “ Would you have taken the same level of program [that is, university or
college or trade-vocational]?’ In each case, the respondent could answer yes or no. For the two
earlier cohorts, there was only a single question: “ Given your experience, which educational
programme would you have selected?’ with the permitted responses being: “ Would choose the
same programme,” “Would choose a different programme,” and “ Would choose no programme.”
We then ordered these responses on a scale running from 0O to 100, giving a value of 100 to those
who indicated they would choose the same field and level (1990 respondents) or smply “the same
programme” (1982 and 1986 respondents), and a value of 0 where another field or level would have
been chosen.

The Educational Prerequisites of the Current Job:

The measure of the educational prerequisites of the job versus the level held are based on the
guestion: “What was the level of education needed to get the job?’ The over- and under-qualified

-61-



measures were then created by Statistics Canada by comparing this level with either, in the case of
the two-year surveys (1984, 1988, and 1992), the highest level of education or, in the case of the
five-year follow-ups (1987, 1991), the level of education of the programme from which the
individual graduated in the given year (see the text for further discussion).
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