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Foreword
The apprenticeship is the oldest structured form of trade training and continues to play an
integral role in Australia’s education, training and employment landscape. An apprenticeship
or traineeship is a contractual agreement between an employee, who works for a specified
period at below-value wages, and an employer who, in exchange for the wage premium,
provides on-the-job training in specialised skills. The distinctive feature of an apprenticeship
or traineeship is the indenture to a contractual agreement that legally binds parties for a
specified period.

Apprenticeships and traineeships can be considered to play one of two roles, either as a form
of entry-level employment-based training, which has been the case in the past, or as a supply
mechanism for skilled labour to meet the needs of the economy. Both of these objectives of the
system are examined in this report.

The purpose of this report is to identify the trends and developments which will shape
Australia’s apprentice and traineeship system over the coming years. It covers a wide range of
labour market and education and training issues and will be of interest to many readers
including business, students, community groups, education and training providers and
government.

The report is not designed to provide a definitive forecast of future events in the labour
market regarding numbers of apprentices and trainees. Rather, it intends to provide a
comprehensive account of relevant trends and developments in Australian society, economy
and policy, and an analysis of the implications that these trends are likely to have on the
structure and emphasis of apprentice and trainee training. Results presented provide a useful
guide as to future scenarios, especially regarding the distribution of apprentice and trainee
employment opportunities in the Australian labour market.

The author would like to acknowledge the assistance of all those people who contributed to
the report, especially those who provided comments on earlier drafts. Any errors or omissions
remain the responsibility of the author alone.
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Glossary

The following terms and definitions are used extensively throughout the report.

Apprenticeship v� A system of training regulated by law or custom which
combines on-the-job training and work experience while in
paid employment with formal off-the-job training. The
apprentice enters into a contract of training with an
employer which imposes mutual obligations on both
parties. Traditionally, apprenticeships were in trade
occupations (declared vocations) and were of four years
duration.

Demand v� The amounts of product or service that purchasers are
willing to buy at a specified price. A demand occupation or
demand for training is an occupation or training in which
there is actual or expected shortage of qualified workers or
training providers.

Indenture v� Traditionally, the contract between an apprentice and an
employer under which the employer was bound to employ
the apprentice throughout their training and the apprentice
was bound to work for the employer throughout their
training. Indenture has been superseded by a contract of
training or training agreement.

New apprenticeship v� An umbrella term for the new national apprentice and
traineeship arrangements which came into effect on
1 January 1998. The main characteristics of new
apprenticeships include a contract of training between an
employer and apprentice or trainee (in some cases their
guardian), public funding support for employers, choice of
training provider and a wider range of occupations and
industries than previously available, competency-based
training using national training packages, apprenticeships
in schools, and a continued role for group training
companies.

Supply v� The amount of a product or service available for sale, or
the amount suppliers are willing to sell at a specified price.

Traineeship v� A system of vocational training combining off-the-job
training at an approved training provider with on-the-job
training and practical work experience. Traineeships
generally take one or two years and are now part of the
new apprenticeship system. Traineeships must meet the
requirements for a declared vocation and lead to a
nationally recognised qualification. Scope exists for fully
on-the-job traineeships when employers are registered
training organisations.
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Training agreement v� (Also known as a contract of training) A legal agreement
between an employer and an apprentice or trainee, which
defines the rights and responsibilities of each party. The
agreement is registered with the State training authority.
Rights and responsibilities associated with the agreements
include the employer guaranteeing to train the apprentice
or trainee in an occupation or training area, and to allow
time off work to attend any required off-the-job training;
and the apprentice or trainee agreeing to learn all aspects
of the occupation or training area, and to work for the
employer for a specified period. Contracts of training
supersede indentures.

Training market v� A system of competition among public and private
providers in the provision of education and training,
giving users greater choice of program and provider;
adopted by the ANTA Ministerial Council (MINCO) as a
national policy to encourage diversity and competition
among providers.

Vocational education and
training (VET)

v� Post-compulsory education and training, excluding degree
and higher level programs delivered by higher education
institutions, which provide people with occupational or
work-related knowledge and skills. VET also includes
programs which provide the basis for subsequent
vocational programs.
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Executive summary

Key findings
v� Apprentice and trainee commencements are forecast to taper-off in 2000–01, rather than

continue at growth rates experienced between 1997 and1999. Commencements are
forecast to be approximately 145 000 in 2000–01, a decline of 45 000 commencements
since1998–99.

v� Between 1995 and 1999 cancelled contracts-of-training have remained relatively steady
when compared to contracts-of-training commencements.

v� Service-based occupations will continue to increase in importance for apprentice and
trainee training. However, traditional trade-based occupations are forecast to remain as a
key component of Australia’s employment-based training system.

v� Both demand and supply-side effects are influencing increases in commencements of
apprentice and traineeship training for some occupations, particularly those that are
service based. A greater proportion of the Australian labour force is employed in services,
thus creating the demand for such training, and the flexibility of the training system has
allowed the development of service-oriented training, enabling the supply of training.

Background and method
New apprenticeships were introduced to Australia in January 1998. The new apprenticeship
scheme was intended to provide practical training opportunities to a wider range of people
than the traditional trade-based apprenticeship system. Two of the ways in which the new
apprenticeship system introduced increased flexibility were the potential ways in which
training can be delivered, and an increase in the range of occupations that are eligible for
inclusion in the scheme.

This project examines the influence that the new apprenticeship initiative has had, and will
continue to exert, on the type of employment-based training being undertaken in Australia.

The research utilises data from the NCVER’s contract of training (COT) database, historical
employment data from the Australian Bureau of Statistics (ABS) census of population and
housing survey, and a macro-economic occupation and industry employment forecast. The
data are analysed and manipulated to produce detailed forecasts of contracts of training
(apprentice and trainee) commencements by occupational classification to 2000–01.

Apprentices and trainees
Previously, apprenticeships were available only to those people employed in declared
vocations such as plumbing and carpentry. New apprenticeships have enabled the emerging
service sector of Australia’s industry to access this form of practical vocational education and
the employer wage subsidies which are associated with it.

Apprentice numbers in Australia have increased steadily since the 1960s. In 1990 total
numbers in training reached 160 000 and by 1999 they had passed 234 000 people.

Apprenticeships have traditionally been associated with young people, especially school
leavers. Statistics from the COT collection show that there is an emerging trend of older
people undertaking new apprenticeship training. The statistics also show that participation by
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females undertaking contracts of training is increasing. These trends suggest that the objective
of the new apprenticeship scheme, to provide increased access to training for all people, is
proving to be effective. In 1999 approximately 100 recognised vocations existed in which an
apprenticeship or traineeship could be undertaken.

The fields of study in which most contracts of training are undertaken are services, tourism
and hospitality, engineering and surveying, and architecture and building.

Training
There are four principal delivery methods available for apprentices and trainees:

v� off-the-job institution-based training

v� off-the-job distance education

v� flexible work-based training

v� enterprise-based training

For some time, the principal training provider for apprentice training in Australia has been
TAFE. Although the new apprenticeship system was introduced with the capacity for
employers and employees to choose their own training provider, TAFE continues to provide
the majority of Australian apprentice and trainee training.

Australian employment
Two factors which have influenced the type of and extent of employment available in
Australia are the emergence of globalisation, and the development of an information and
service-oriented economy. The transition from a production- and manufacturing-based
economy to an economy structured to provide services and information has resulted in a
reduction of goods handling. The Australian training system that was developed for an
economy in which goods were the dominant traded item must be adapted to meet the
emerging needs associated with services, technology and the trade of information.

While there has been an increasing number of contracts of training being undertaken, the
relative percentage of young persons in the Australian economy is declining. That is, the pool
from which potential apprentices and trainees can be selected is reducing relative to the total
labour force.

Occupational employment
While industries are independent, occupations span multiple industries. For example, a
computer professional can work in finance, hospitality or personal services, in fact, almost any
industry.

People employed in occupations that are industry dependent are more susceptible to
productivity and technology shocks.

Employment prospects for occupations in the coming years will depend upon two main
factors: firstly, on the distribution of occupational employment by industry sector and,
secondly, on the skill level of the occupation.
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Scenarios used in forecasting
Previously, the best available method for deriving apprentice and trainee numbers by
occupation has been extrapolation of current trends. Simple extrapolations should be treated
with extreme caution. Since 1997 apprentice and trainee numbers have increased significantly
following the introduction of the New Apprenticeship scheme. It is unlikely that this recent
growth will be maintained for an extended period. Therefore, an extrapolation based on these
recent trends is likely to be severely misleading. To overcome the need to extrapolate current
data, a macro-economic forecasting model has been used.

Calculations for this project use a model known as the Murphy model to forecast trends in
occupational employment. The Murphy model is a large-scale, disaggregated-level dynamic
macro-economic model which examines beyond the current trend and considers the influence
of industrial composition and other factors when presenting employment forecasts.

In analysing the data available, a ratio was derived for three consecutive financial years:
1995–96, 1996–97 and 1997–98. The ratio combined commencement and re-commencement
data from the COT data collection with occupational data from the ABS to derive a contracted
employment (C:E) ratio. The ratio provides:

v� an indication of the extent to which enterprises that employ people in various occupations
utilise the apprentice and traineeship system

v� a descriptive measure of changes in the extent of occupational participation in apprentice
and traineeship training

v� a value which can be utilised with macro-economic occupational forecasts to model
scenarios of future apprentice and trainee numbers

In this report there are three C:E scenarios modeled, each of which provides output for the
2000–01 financial year. The scenarios used to derive C:E forecasts for 2000–01 are combined
with employment data to calculate actual numbers of contract of training commencements.
Details of these calculations are found throughout this section and in the appendices.

Scenario 1 is a constant measure, in which the C:E ratio is projected to remain at 1997–98 at
least until 2000–01. That is, the C:E ratio from 1997–98 for each occupation is related to the
employment forecasts for 2000–01 to derive contract of training commencement forecasts.

Scenario 2 is an extrapolation of the current trend data. The trend derived is the average
growth experienced between 1995–96 and 1997–98 extrapolated for three years to 2000–01.
Given the expansion of contract of training commencements following the introduction of the
new apprenticeship training scheme, it is unlikely that this scenario is a realistic projection.
Scenario 2 serves to show what is considered in the context of this study to be the maximum
growth potential for contract of training commencements.

Scenario 3 draws on the macro-economic projections of employment growth to model the
impact of economy-wide growth on the C:E ratio. The key element for deriving scenario 3 is
the forecast annual employment growth by occupation developed through the macro-
economic modeling. That is, the average forecast growth rate for each occupation is related to
the C:E ratio for 1997–98 to derive the C:E ratio for 2000–01.

All three scenarios utilise the expertise of the macro-economic forecasting by including the
employment forecasts by occupation. However, of the three scenarios, the third is preferred as
a means of deriving the 2000–01 C:E ratio and forecasting contract of training
commencements. Preference for scenario 3 stems from the fact that this scenario uses the
employment occupational forecasts and relates these data to current occupational
employment data.
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Results
Forecasts of contributions to the number of apprentice and trainee commencements are able to
capture the contribution of the demand-side influences (forecast increased employment) and
also the supply-side effects (increased employment-based training opportunities for
occupations and industries).

Occupations forecast to contribute significant proportions of the contract of training
commencements in 2000–01 include the traditional tradespersons and related workers, and
intermediate clerical, sales and service workers. General clerks are forecast to contribute
13 500 contract of training commencements in 2000–01. Globalisation and a trend towards an
information economy is expected to maintain the momentum of Australia’s industrial
composition from manufacturing to services. The shift in industrial emphasis will continue
the trend away from occupation-specific skills, which can quickly become out-dated, to
general competencies. The changing nature of Australia’s trade and composition of gross
domestic product (GDP) present significant challenges to the national employment-based
training system. Occupations in service industries, especially those related to health and
personal services, are forecast to contribute significantly to future numbers of contract of
training commencements.

While changes to Australia’s industrial composition will provide non-traditional occupations
with an opportunity to develop employment-based training, occupations and industries
which have traditionally supported employment-based training, especially the trades, will
remain important contributors to the national training effort.

No matter which perspective of the direction of Australian employment and training is
considered, the future of the new apprenticeship system appears strong. Three scenarios
presented in this research forecast that in 2000–01 between 138 800 and 208 000 persons will
commence a contract of training. These figures are projections that derive from forecasts
ranging from zero growth in the rate of commencements through to an extrapolation of the
high-growth rates of current commencements.  Despite presenting these extreme cases of
commencements in contracts of training, a more probable outcome derived using a macro-
economic forecasting model of occupations and a C:E ratio is also presented. The figures
presented forecast a tapering in the number of commencements following the recent period
(1998–1999) of extraordinary growth.

Examination of the forecasts at different level of disaggregation found that the more highly
disaggregated the data, the less variation in the forecasts from the three scenarios. It is
recommended that for resource allocation, policy planning and general decision-making,
forecasts are derived using highly disaggregated data. While the alternative forecasting
methods are not recommended, they should not be discounted as they provide a potential
modeling option where high-level disaggregated data are not available. The integration of the
national contracts of training data with a robust macro-economic forecasting tool has proven
to be a valuable tool in determining future contract of training commencements by
occupation.
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Background and
methodology

Background
Australia has had an apprenticeship system in some form or another since the early 1800s.
Traineeships were formally established in Australia in 1985, following the recommendations
of the 1984 Committee of Inquiry into Labour Market Programs (Kirby Inquiry). In the
previous two decades, the extent of occupational coverage which apprentice and trainee
training has included increased significantly. Following the introduction of the new
apprenticeships initiatives in January 1998, it is necessary to re-examine the characteristics and
outputs from the employment-based training system.

 Widespread community support for Australia’s apprentice and traineeship system is the
principal reason Australian governments at all levels have sought to build on the current
system, rather than adopting different approaches to employment-based vocational education
and training. Despite the apprentice and traineeship system’s traditional focus on a limited
number of trade-based occupations, it has developed into an important component of the
wider vocational education and training (VET) system.

The Australian apprentice and traineeship system has not been without its problems. Despite
strong government-level support for the system, several factors have cast doubts on its
operation and ability to deliver intended outcomes. Perceived problems include skill
shortages in expanding industries and occupations, an inability to extend training into female-
oriented employment and continuing high levels of youth unemployment.

The fundamental challenge facing apprenticeships [and traineeships] is whether or not it [the
current system] is an effective mode of training for the emerging occupations and nature of work in
the information economy and personal services (Stromback 1996, p.7).

Australia’s apprentice and traineeship system has been founded and developed on two basic
concepts:

v� Australia’s traditional apprenticeship system has been an effective method of entry to the
labour force and a principal source of skilled labour for Australian industries and
enterprises.

v� Australia retains the need for an apprentice and trainee training system that is driven by,
and adaptive to, the needs of enterprise, rather than one shaped by the educational sector.

Stromback (1996, p.3) noted that increasingly greater emphasis is being placed on VET,
including apprenticeships and traineeships, developing as business-led training. VET systems
in Australia have been established and developed to ensure the development and
maintenance of an adequately educated, skilled and flexible labour force. Effectively, VET
serves two purposes, economic and social. VET contributes both to the continued
development of Australian industries, whilst enabling individuals to participate in the
specialised labour markets which have developed.

Rationale
The rationale for this project is to examine the role apprenticeships and traineeships will play
in the future of Australian industries and occupations. Specifically, consideration is given to
extent to which:
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v� apprentices and trainees are and will be employed

v� characteristics of apprentices and trainees can be compared with the characteristics of the
Australian labour force as a whole

v� Australia’s labour force skill and qualification profiles are changing as a result of
apprentice and trainee training

v� Australian and global industrial and political change will influence the numbers of
apprentices and trainees employed

It is important to consider the potential impact, if any, that new apprenticeships have had on
the training effort of Australian enterprises and the employment opportunities for individuals
in the Australian labour force.

This study has aimed to identify and examine those industries and occupations which have
adopted the new apprenticeship training as an effective and viable system for the
development of skills. It is also aimed at determining the likely future trends in apprentice
and trainee numbers and the characteristics of people undertaking this type of training.

The statistical analysis of apprentices and trainees includes all those persons who have
commenced, continued or completed a contract of training between 1994–95 and 1997–98.

Project method
This report was undertaken by NCVER as part of its ongoing research into Australia’s new
apprenticeship system. Developments in the system are examined systematically and in detail
in the reports Apprentices and trainees 1997: Apprentices and trainees at TAFE, and Australian
apprentice and trainee statistics: Apprentices and trainees in Australia 1985 to 1997 (NCVER 1999a,
1999b).

The project involved:

v� analysis of national VET data collections and related socio-economic statistics

v� consideration of literature regarding apprentices and trainees

Significant proportions of the statistics for the project were taken directly from NCVER
National apprentice and traineeship statistics, and the Australian Bureau of Statistics 1996 Census
of population and housing. Occupational employment forecasts derived from the Murphy
macro-economic model were used as the basis for future levels of employment by industry
and occupation. Published data sources drawn on for the study included:

v� ABS 1996, Census of population and housing: CDATA96

v� ABS 1998, Labour force, Australia

v� Murphy, Chris and Douglas, Justin, 1998, The outlook for jobs, NCVER, unpublished
appendix

To date, data relating to on-the-job training undertaken by apprentices and trainees have been
collected separately from the data for off-the-job training. Matching work has enabled the
combining of these data sets to provide detailed information on apprentice and trainee
characteristics. Both apprentice and trainee contract of training data are included in the
analysis. Although legislation under the new apprenticeship system means there is no longer
any distinction made between the two types of training contract, the results of this analysis
may be influenced by the variation in the length of the contract for each training method.

This study involved substantial analysis of previously unpublished data regarding Australia’s
occupational composition at highly disaggregated levels. Statistical analysis for the project
included:
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v� deriving occupational commencement of apprenticeships and traineeships to employment
ratios

v� undertaking analyses of occupational responsiveness to factors affecting levels of
apprentice and trainee employment

The methodology adopted for use in this project is based on the ‘best knowledge’ principles of
modeling which recognise that econometric modeling undertaken by independent
organisations, such as Econtech, contains greater knowledge of macro-economic variations
than NCVER could possibly develop. The research value added by NCVER has been the
incorporation of apprentice and trainee data into the analysis.

With the combination of the most highly detailed apprentice and trainee data available and a
reliably accurate macro-economic forecast, highly disaggregated apprentice and trainee trends
can be forecast and modeled by occupation.

Structure of report
The report is divided into four major sections. There are three main sections in the body of the
report. In addition, comprehensive occupational forecast data are contained in the appendices.

In the first chapters the new apprenticeship system is examined. Analysis of the nature and
type of training being undertaken and provided as part of Australia’s training system is
presented. Historical trends and comparisons among occupations and industry use of the
training system are included in this section.

In the following chapters Australia’s economic and industrial characteristics are summarised.
In order to set the context for the research, the composition of Australia’s education,
employment and industrial structure is included in this summary

The final chapters present the compilation and analysis of apprentice to employment ratios by
occupation. The analysis covers both the current situation and forecasts occupational trends as
they relate to the apprentice to employment ratios developed.
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Apprentices and trainees
The apprenticeship is the oldest structured form of trade training. It is a contractual
agreement between an employee, who works for a specified period at below-value wages, and
an employer who, in exchange, provides training in a set of specialised skills.

Apprenticeships and traineeships are declared under relevant State or Territory industrial
training acts. Structural training undertaken as part of an apprenticeship or traineeship can be
an accredited course, national recognised training modules, or a nationally accredited training
package which leads to the awarding of a qualification. The Australian National Training
Authority’s 1998 annual report reveals that ‘apprentices and trainees account for 13% of
people doing VET courses annually’ (ANTA 1999)

Since 1973 both State and Commonwealth governments have paid a subsidy to employers for
each apprentice they employ. A training subsidy is also extended to trainees. In addition to
the financial payments, State and Territory governments have regulated the conditions in
which apprentices and trainees can be employed, establishing minimum educational
requirements for apprentices and trainees.

Apprenticeships and traineeships have proven to be a viable and economic means of gaining
skills which are practical and involve employment-based learning-by-doing. The only
alternative way of acquiring these same skills is through full-time study at vocational
education and training institutions.

Training packages
Under the National Training Framework (NTF), training packages have been developed in
response to the occupational composition of Australian industry. Training packages must fit
within the guidelines and regulations expressed by the relevant State or Territory training
acts. The idea that a standard training package is suitable for all enterprises, apprentices or
trainees is no longer acceptable, in light of changing consumer demands and niche markets.
Training packages have been developed to be flexible. They can be used to develop new
training packages for a range of industries by compiling appropriate modules from the
training packages currently available.

In the past, apprenticeships and traineeships were available only to those people employed in
declared vocations such as plumbing and carpentry. The new apprenticeship initiatives have
made apprentice and trainee training available to a wider range of vocations and industries
including computing, hospitality and retail sales. Apprenticeships and traineeships remain
covered by formal training agreements known as contracts of training—a legally binding
agreement between employers and their apprentices or trainees. Employers are obligated
under the conditions of the contract of training to provide adequate training, help and
supervision for the employee to obtain a specified qualification. The contract also requires
employers to provide adequate employment to enable the apprentice or trainee to complete
the specified training within a fixed time. Under the contract, the apprentice or trainee is
obligated to work for the employer whilst also undertaking necessary training to gain the
specified qualification.

Growth in numbers of apprentices and trainees
During the past 20 years the number of apprentices and trainees in Australia has grown
steadily. In the mid-1960s, 100 000 people were undertaking contracts of training. By 1990 this
number had increased to almost 160 000. Since the early 1990s there has been some variation
in the number of people in training, although the trend in numbers has been steadily upward
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(see figure 2.1). Dandie (1996) noted that apprentice employment (people undertaking
contracts of training) has kept pace with changes in the Australian employment, despite the
perception of a decline in this type of employment-based training.

Figure 2.1: Apprentices and trainees in training Australia, 1994–95 to 1998–99

Source: Unpublished data, National apprentice and trainee statistics collection.

Smith (1998) notes that apprenticeship figures in Australia have historically remained fairly
constant, with a general upward trend. This situation contrasts with the experiences of other
countries, like Britain, where Gospel (1995) found that apprenticeship numbers have declined
rapidly.

Numbers of people undertaking apprenticeships have grown parallel to expansions in many
occupations and industries. However, they have been unable to grow at the same rate as the
economy overall because of the rapid growth of the information and service industries. It has
been in the areas of information and services that traineeships have ‘taken up the slack’,
allowing for the introduction of contracts of training opportunities to non-trade industries and
occupations.

Since 1990 there has been a general upward trend in the numbers of people undertaking
contracts of training, with more than 234 000 people undertaking a contract of training in
1998–99. In 1998, 1.4 per cent of the Australian population aged 15 to 64 years were
undertaking a contract of training.

Commencements, cancellations, completions and in-training data are presented in table 2.1. A
steady upward trend in contracts of training in Australian employment has seen the numbers
of people undertaking these contracts exceed 200 000 for the first time in 1998–99. Compared
to the data from 1994–95, an additional 98 000 people commenced contracts of training in
1998–99. This figure indicates an annual average increase of more than 24 000 people—this
equates to a 14.7 per cent annual average increase—undertaking contracts of training during
this period.
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 Table 2.1: Commencements, cancellations, completions and numbers in training
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Source: NCVER, National apprentice and traineeship statistics.

Commencements
Commencements of contracts of training have increased at an average rate of 24 000 per
annum since 1994–95 (see table 2.1). The numbers of people in-training reflect the increases
that have been experienced in commencements. Commencements have accounted for an
increasing percentage of total people in-training which partly reflects a trend toward shorter
contracts associated with traineeships.

Reasons for the increasing growth in commencements include:

v� the financial subsidies which have been made available to employers in some States and
Territories

v� the ability of adults to undertake contracts of training

v� the expansion of apprenticeships and traineeships into industries and occupations such as
information technology and retail sales

Commencements account for only those persons who are new to the course or system. They
do not include those persons who are re-commencing courses of study. Re-commencements
for the period of this research accounted for between 6 and 13 per cent of total commencement
numbers. A contract of training is recommenced when an apprentice commences training in a
particular occupation, having had a previous contract of training in the same occupation that
has been terminated. The contract of training can be either with the same employer or a
different employer.

Completions
During the period 1994–95 to 1998–99 completions accounted for between 19.7 per cent and
25.6 per cent of people in a contract of training. There appears to be no direct relationship
between the numbers of people in-training and the numbers of people completing their
contracts of training. However, it would be reasonable to expect the strong growth in
commencements during the period to produce flow-on effects for completions in coming
years. The advent of the short-term traineeship contracts has resulted in a reduction of the lag
between commencement and completion changes.

Cancellations
It has been argued that the numbers of people actually completing their contract of training in
recent years has declined relative to the numbers of people commencing these contracts.
Cancellations refer to those apprentices whose contract of training has been terminated after
the probationary period. Withdrawals, unlike cancellations, occur in the probationary period
of the contract of training and no financial benefit accrues to the employer during this time.
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Figure 2.2: Cancellations as % commencements, apprentices and trainees

Note: Data show Withdrawn and Cancelled for year n against Commenced and Recommenced for year n–1.
Source: Unpublished data, National apprentice and trainee statistics collection.

Rather than support the suggestion that completions are in relative decline, figure 2.2 shows
that there has, in fact, been a relatively steady percentage of people who cancel their contracts
of training relative to the numbers of people who commence contracts. The ratio of
cancellations and withdrawals relative to commencements has fluctuated by less than 1.5 per
cent in the four-year period. This indicates that the numbers of people who remain in training
has been steady relative to the total activity in the apprentice and trainee sector.

Summary
The apprentice and trainee system accounts for a significant proportion of the total VET
activity each year. In recent years there has been considerable growth in the numbers of
people undertaking a contract of training. Annual average increases of 23 000
commencements have seen total numbers of people in-training reach almost 220 000.

The Department of Employment, Education and Training (DEET 1995) predicted that the
numbers of people participating in VET—including apprenticeships and traineeships—would
continue to grow in future years, though at a slower rate. By 2005 it is forecast that 22 per cent
of the population will hold a VET qualification. Current expansion of apprentice and trainee
numbers in-training will necessarily contribute significantly towards achieving this figure.

Despite some skepticism that commencements and in-training numbers are offset by
increased numbers of cancellations, the data do not support this argument. The data show a
relatively constant relationship between the number of commencements and re-
commencements in one financial year and the number of withdrawals and cancellations in the
following year.

Key features of the apprentice and traineeship system are:

v� increased numbers of declared vocations in which apprentice and traineeship training are
available

v� increased numbers of people undertaking both apprentice and trainee contracts of
training

v� stable percentage of cancellations and withdrawals from contracts of training relative to
commencements and re-commencements
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Apprentice and trainee
characteristics

Increasing numbers of people are undertaking contracts of training—there are now more than
200 000. However, participation rates across different sectors of the population remain varied.
This section examines changes to the demographic characteristics of people undertaking
contracts of training.

Age
The apprentice and traineeship system was established as an entry-level system for young
people, including school leavers, to the labour market.

As the numbers of people undertaking contracts of training have increased, the participation
rates of people from all age groups have also increased. The participation rate for 15 to 64 year
olds in apprentice and trainee training has increased from 1.1 per cent in 1995 to 1.6 per cent
in 1998.

Relatively more 15 to 19 year olds and 20 to 24 year olds participate in contracts of training
than do people from other age groups. Table 3.1 shows the participation rates by age at
commencement of the contract of training.

Table 3.1: Apprentice and trainee participation rate by age at commencement (%)

$JH�JURXS ���� ���� ���� ����

���WR��� ��� ��� ��� ���

���WR��� � ��� � ���

���WR��� ��� � ��� ���

���WR��� � � ��� ���

���WR��� ��� ��� ��� ���

Source: Derived from NCVER National apprentice and trainee statistics and ABS Australian Demographic Statistics,
Cat no. 3101.0.

The support of those people aged 15 to 24 years for apprenticeships and traineeships may, in
part, be a result of the targeting of the programs to young people entering the Australian
labour force. This apparent support may also be an indication of employers’ willingness to
provide long-term investments in the training of younger people, or a reflection of the
restriction placed on the participation of older workers in some apprentice and trainee
training. In 1994 the Working Nation initiative relaxed the age restrictions for people able to
undertake apprentice and trainee training.

Data in table 3.1 show there has been an increase in older people participating in apprentice
and traineeship training. Those aged 25 to 29 years increased their participation at rates
greater than all other age cohorts between 1995 and 1998. People aged 25 to 29 years
accounted for an additional 1.5 per cent of all people undertaking contracts of training. Since
1995 people aged 30 to 64 years have emerged in apprentice and trainee participation figures.
In 1998, 20 000 people aged 30 to 64 years commenced a contract of training.

Gender
One of the criticisms of the traditional apprentice and traineeship system is that it developed
training opportunities in occupations and industries that have provided predominantly male-
oriented employment. Recent changes to the apprentice and traineeship system have
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introduced training to a greater range of occupations and industries, especially those
industries and occupations that have either gender equality or female-oriented employment.

In 1994 there were only 16 females in every 100 apprentice and trainee positions; by 1998 this
number had almost doubled.

Table 3.2: In-training and commencements of contracts of training by gender (%), 1994–98

���� ���� ���� ���� ����
PDOH IHPDOH PDOH IHPDOH PDOH IHPDOH PDOH IHPDOH 0DOH IHPDOH

,Q�WUDLQLQJ ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&RPPHQFHPHQWV ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
Source: National apprentice and trainee statistics.

Contract of training commencements reflect an increasing acceptance by employers to employ
females as apprentices and trainees. In the four years from 1994 to 1998 females accounted for
an additional 16 per cent of commencements of contracts of training. In 1998 females
accounted for 41 per cent of all commencements. In fact, 61 000 women commenced a contract
of training in 1998.

Table 3.3: Completions of contracts of training by gender (%)

���� ���� ���� ���� ����
0DOH ���� ���� ���� ���� ����
)HPDOH ���� ���� ���� ���� ����
Source: National apprentice and trainee statistics.

Completions by females comprised only 26.5 per cent of total completions in 1995. This figure
increased to a level of 34.5 per cent in 1998. Increasingly, females will comprise a greater
proportion of total completions as strong increases in female commencements (shown in table
3.2) ‘flow through’ to completions data. Figure 3.1 shows the convergence of female and male
completions of contracts of training in recent years.

Figure 3.1: Completion of contracts of training by gender, 1994–98

Source: NCVER, National apprentice and trainee statistics.

While the data show female participation to be increasing, there remains a dominance of male
apprentices and trainees in traditional trade-based courses. The changes in participation by
gender between 1994–1998 should not be mistaken for increasing equality of employment by
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gender. Rather, these changes reflect the adoption of apprenticeships and traineeships by
occupations and industries with greater female participation rates than the trades.

Other characteristics
In addition to the age and gender descriptions of apprentices and trainees, 1998 new
apprentice statistics reveal other demographic characteristics of the population including the
facts that:

v� 2.8 per cent of new apprentices were of Aboriginal or Torres Strait Islander origin

v� 3.4 per cent of new apprentices reported some form of disability—visual disabilities are
the most common disability reported

v� 34.9 per cent of new apprentices reside in rural or remote areas. In fact, 16.5 per cent of
new apprentices attend training institutions located in a different geographic region to
their usual residential address

Summary
The data contained in tables 3.1–3.3 describe an emerging trend of older people and females
participating in apprentice and trainee training. However, the data also show older people
and females remain minor participants in the training system. The training system remains
focussed on, and supportive of, training and employment for young workers, aged 15 to 24
years, entering the labour force.

Data on the characteristics of apprentices and trainees reveal the following facts.

v� An increasing number of older people are undertaking contracts of training, associated
with a relaxing of age restrictions for apprentices and trainees.

v� A majority of apprentices and trainees are aged 15 to 24 years.

v� Female participation as a percentage of total people undertaking contracts of training is
increasing. This rate is associated with the expansion of training into occupations and
industries which are not dominated by male employment.

v� The majority of apprentices and trainees are male.
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Nature of training
undertaken

Prior to January 1998 apprenticeships and traineeships were available only to those people in
‘declared’ vocations such as plumbing, carpentry and engineering and other trades. New
apprenticeships—introduced on 1 January 1998—enabled apprentice and trainee training to
be available in a wide range of industries and occupations. The new apprenticeship scheme
also allowed for the customisation of contracted training to suit enterprise and location needs.

Training efforts have been effectively expanded into areas where opportunities have not
previously existed. A better ability to react to projected employment growth has resulted in
increased training effort and allowed skills shortages to be addressed. Training packages have
been developed for all the major industry sectors. In 1999 approximately 100 recognised
vocations existed in which an apprenticeship or traineeship could be undertaken. In addition,
the flexibility which could be incorporated into training to suit the needs of individual
enterprises has made the industrial coverage of the training system exhaustive.

Field of study
The major fields of study undertaken by apprentices and trainees are described in table 4.1. In
1997 the three principal fields of study by percentage of total course enrolments were
engineering and surveying (37.1%), services, hospitality and transport (16.8%) and
architecture and building (15.6%). At the other end of the scale there were several fields of
study where apprentice and trainee enrolments were relatively low—veterinary science and
animal care, and law and legal science both had course enrolment levels that comprised less
than 1 per cent of all apprentices and trainees.

Table 4.1: Apprentice and trainee course enrolments, by field of study 1997 (%)

)LHOG�RI�VWXG\ ��DSSUHQWLFHV�DQG
WUDLQHHV

/DQG�	�PDULQH�UHVRXUFHV ���
$UFKLWHFWXUH��EXLOGLQJ ����
$UWV��KXPDQLWLHV�DQG�VRFLDO�VFLHQFHV ���
%XVLQHVV��DGPLQLVWUDWLRQ��HFRQRPLFV ���
(GXFDWLRQ ���
(QJLQHHULQJ��VXUYH\LQJ ����
+HDOWK�DQG�FRPPXQLW\�VHUYLFHV ���
/DZ��OHJDO�VWXGLHV ���
6FLHQFH ���
9HWHULQDU\�VFLHQFH��DQLPDO�FDUH 
6HUYLFHV��KRVSLWDOLW\��WRXULVP ����
9(7�PXOWL�ILHOG�HGXFDWLRQ ���
1XPEHU��¶���V� �����
Note: * represents figure less than 0.1%.
Source: NCVER 1999, Australian apprentice and trainee statistics 1997, NCVER, Adelaide, p.14.

VET multi-field study provides preparatory courses which are the foundation for studies in
specific vocational courses. The 7.9 per cent of apprentices and trainees who were enrolled in
VET multi-field courses were likely to be training towards a ‘full’ AQF qualification.
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Qualification level
In order to fulfil the conditions of a contract of training, an apprentice or trainee must have
complete accredited training. The majority of apprentices and trainees (90.6%) complete a
qualification at AQF level III or above. AQF level III was the minimum qualification on which
the apprenticeship system was developed. Following the introduction of the new
apprenticeship scheme, the minimum qualification for apprentice and traineeship training has
declined in importance.

Table 4.2: Apprentice and trainee graduates 1997

�����*'6��
$4)�/HYHO�,,�HTXLYDOHQW�RU�ORZHU ���
$4)�/HYHO�,,,�HTXLYDOHQW�RU�DERYH ����
7RWDO �����
1XPEHUV��¶���V� ����
Source: NCVER 1999, Australian apprentice and trainee statistics 1997, NCVER, Adelaide.

Figures presented in these tables apply only to those apprentices and trainees who have
enrolled at TAFE institutions, so they may differ from data for all apprentices and trainees.
Table 4.3 contains data describing the level of qualification being studied by apprentices and
trainees. These data show that trade certificates at AQF level III, or equivalent, comprise the
majority of enrolments. In fact, 82.5 per cent of all apprentices and trainees undertook an AQF
level III or higher level qualification in 1997.

Table 4.3: Apprentice and trainee enrolments in AQF or equivalent courses (%), 1997
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��±�� ���� ���� ��� ���� ���� ����
��±�� ��� ��� ��� ��� ��� ���
2WKHU ��� ��� ��� ��� ��� ���

0DOH ���� ���� ���� ���� ���� ����
)HPDOH ���� ���� ���� ���� ���� ����

��7RWDO ��� ���� ���� ��� ��� ���
Source: NCVER 1999, Australian apprentices and trainees recent trends: At a glance, NCVER, Adelaide.

Males comprised 82.1 per cent of all persons enrolled in AQF level III courses. The majority of
apprentices and trainees undertaking AQF level III courses were young. In fact, 51.6 per cent
of enrolments in AQF level III courses were by people aged 15 to 19 years. Females enrolled in
apprentice and trainee training are concentrated in level II and ‘other certificate’ courses,
where 42.8 per cent and 39.2 per cent respectively of the total enrolments are females. At AQF
level III, qualifications traditionally associated with trade-based apprenticeships, only 17.9 per
cent of the total students enrolled were female.
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Figure 4.1: Apprentice and trainee AQF level, by age 1997 (%)

Source: NCVER 1999, Australian apprentices and trainees recent trends: At a glance, NCVER, Adelaide.

There is no direct relationship between the age of apprentices and trainees and the AQF level
qualification they are studying. However, people aged 15 to 19 years and people included in
the ‘other’ classification tend to be concentrated in the lower AQF levels. People aged 20–24
years comprise a high proportion of those undertaking higher level studies. Level IV (50.8%)
and Diploma and above (46.8%) level studies have concentrations of people aged 20–24 years.
Level IV and diploma and above are the only two qualifications where people aged 15 to 19
years do not comprise the majority of apprentices and trainees.

Annual hours
Apprentices and trainees who did not enrol for the purpose of achieving recognition of prior
learning (RPL) or credit transfer undertook an average of 298 hours of formal study in 1997.
This figure was 100 hours per annum above the average level of RPL and credit transfer for
the average VET student. Apprentices and trainees enrolling for the purpose of RPL and
credit transfer accounted for only 0.4 per cent of all apprentices and trainees in 1997. Table 4.4
shows the percentage of apprentices and trainees who undertook various hours of training in
1997.

Table 4.4: Apprentice and trainee hours of training 1997 (%)

$QQXDO�KRXUV �
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���±��� ����
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Source: NCVER 1999, Australian apprentice and trainees 1997, NCVER, Adelaide, p.20.

Reflecting the average hours attending courses by apprentices and trainees, 65.6 per cent of all
apprentices and trainees undertook between 200 and 540 annual hours of training. Male
apprentices and trainees were four times more likely than females to undertake between 200
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and 540 hours of annual training (80% of the 65.6% were male). Annual hours are another
reflection of the dominance of male participation in the traditional trade-based
apprenticeships.

Interestingly, 7.6 per cent of all apprentices and trainees were enrolled to study more than 540
hours per annum. This constitutes an average commitment of approximately 10 hours or 1.25
working days per week.

Providers of training
The current apprentice and traineeship system requires accredited training to be provided by
a registered training organisation. RTOs are required to be registered to enable training
authorities to monitor and ensure that the standard of training provided is of a high and
uniform standard across all occupations and industries.

There are four principal delivery methods available through Australian RTOs. These are:

v� Off-the-job institution-based training. Apprentices or trainees are released from the
workplace to undertake training at an approved training centre with an RTO. Day release
generally involves one or two days per week, up to a total of 65 days (or 13 weeks). In
some instances apprentices and trainees are required to attend block release involving
between one week and three weeks at a time. In some cases training is delivered on the
work site although it does not involve productive work.

v� Off-the-job distance education. Training is delivered by any self-paced learning method that
allows trainees to learn outside the workplace and, in some cases, outside the classroom.

v� Flexible work-based training. Two types of training are available, on-the-job or ‘mixed’
delivery. Employers are responsible for the delivery and implementation of training and
learning as an activity separate to work practices. RTOs remain responsible for the quality
of training provided and must ensure standards are met which are in keeping with the
national recognition framework criteria.

v� Enterprise-based training. This delivery has been developed for enterprises providing
structured training to their apprentices and trainees. The enterprise effectively becomes
an RTO provider and may deliver the training directly on the job in the workplace using
any of the delivery methods presented above.

Group training companies are not considered to be an enterprise, as described in any of the
training methods. Group training companies employ apprentices and trainees who are then
hired out to host employers. Group training companies promote the uptake of apprentice and
trainee employment by providing work to the apprentice or trainee for a period which
enables the contract of training to be completed.

Provider types

Providers are groups such as TAFE institutions, commercial or non-TAFE training
institutions, and enterprise training organisations. Providers supply training to clients. In this
study apprentices and trainees are joint clients with the employer with whom they have
undertaken a contract of training. The user choice policy makes it possible for employers,
apprentices and trainees to select the institution which will deliver the formal training. TAFE
has been, and continues to be, the largest training provider. Fitzgerald (1998, p.12) suggests
that TAFE is between one and two times the size of competing training providers which are
registered to provide apprentice and trainee training.

Continuing traditions

Although flexible methods of delivery and a user choice environment for the delivery of
training have been promoted, Kearns (1997) shows that traditional classroom-based training
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remains the norm in many industries. Such a reliance on traditional training methods may be
a reflection of the Australian industrial composition which is dominated by small and
medium-size enterprises. These smaller enterprises are less likely to be able to develop
customised training delivery methods and co-ordinate or supervise formal on-the-job formal
training. The delivery of apprentice and trainee training by TAFE is likely to remain as
important for small and medium-size enterprises.

Summary
Four key points emerged from the data.

v� Despite the increased range of occupations available to apprentices and trainees, almost
70 per cent of apprentices and trainees were enrolled in one of three fields of study.

v� AQF level III remains the dominant qualification studied by apprentices and trainees.
However, there is a small proportion, 9.4 per cent, of apprentices and trainees who
studied for qualifications below AQF level III in 1997.

v� Higher proportions of young people, especially those aged 15 to 19 years, are
concentrated in lower level qualification courses.

v� The average annual time spent in training by apprentices and trainees was between 200
and 540 hours in 1997. Recognition of prior learning and credit transfer accounted for only
0.4 per cent of total hours attained by apprentices and trainees.

An increasing range of training-delivery options for apprentices and trainees is being
developed. However, despite the variety of training delivery alternatives, the majority of
formal apprentice and trainee training remains classroom based. The dominant training
provider continues to be TAFE.
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Influences on Australian
employment

The demand for VET skills, including apprentice and traineeship training, is directly
influenced by the performance of the Australian economy and the labour market. In this
chapter the factors which affect the economy and the labour market are examined in detail.
The following chapter examines the effect forecast changes are expected to have on the
demand and supply of skills in the labour market, paying particular attention to the
characteristics of Australian workers, conditions of work and the occupations and industries
which dominate the Australian economic landscape. This research utilises forecasts of changes
in the economy and labour market obtained from broad-based macro-economic modeling.

Economic performance
Changes in the composition of traded items for both exports and imports can affect
Australia’s economy dramatically. Services and manufactured goods account for around 20
per cent of Australian exports, and skill development in these areas can effectively assist
Australia to remain internationally competitive.

In the year ending March 1999, the Australian economy grew by of 4.8 per cent. Domestic
demand, driven by business investment and private consumption, contributed significantly to
the level of growth. Net exports recorded a decline while imports increased steadily. Service
exports suffered the greatest levels of decline, although the rate at which the imports of goods
and services increased was almost equal.

Industrial composition
Despite the positive benefits to the Australian economy from the expansion of the gross
domestic product (GDP), output growth in some industries has limited implications for
apprentice and trainee employment. An analysis of recent growth in GDP by industry sector
and the industry’s relative contribution to employment is shown in table 5.1.
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Table 5.1: GDP and employment, by industry
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Note: (a)=GDP from 1996–97; (b)=employment figures from Murphy model forecasts 1997–98.

The strength of the service sector in the Australian economy in relation to production
industries is clearly shown by data in table 5.1. Production industries provide only one in four
jobs in the economy; the remaining three jobs are provided by the service industries. Service
industries, in addition to providing the majority of employment, also contribute $267 billion
or 60 per cent of the total GDP. Production industries contribute $141 billion, 31 per cent of
GDP,  while the remaining 9 per cent is attributed to dwelling ownership, and import duties
less imputed bank charges.

It is clear from the data presented in table 5.1 that a considerable variation in Australia’s
economic performance can have very different effects on the employment of the Australian
workforce and result in variations of the demand for VET qualifications.

Vocational qualifications comprise the majority of qualifications held by persons in the
workforce. Table 5.2 shows that, of the 41.5 per cent of the workforce who have a
qualification, 43 per cent have a vocational qualification. In seven of the nine major
occupational classifications, vocational qualifications—both skilled and basic—comprise over
half the qualifications held by workers. Tradespersons and related workers, and associate
professionals are the two occupational groups in which vocational qualifications are the
dominant qualification attained. In 1996, 53.6 per cent of tradespersons and related workers
and 20.6 per cent of associate professionals held a vocational qualification.
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Table 5.2: Educational attainment of employed persons by occupation and type of post-
school qualification at 1996 census

3URSRUWLRQ�RI�ZRUNIRUFH�ZLWK����

$6&2�FRGH
DQG

RFFXSDWLRQ

'HJUHH
RU�KLJKHU

'LSORPD $VVRFLDWH
GLSORPD

6NLOOHG
YRFDWLRQDO
TXDOLILFDWLRQ

%DVLF
YRFDWLRQDO
TXDOLILFDWLRQ

6XE�WRWDO
ZLWK

TXDOLILFDWLRQ

1R
TXDOLILFDWLRQ

1RW�VWDWHG�
XQNQRZQ

7RWDO

����
0DQDJHUV�	
$GPLQLVWUDWRUV

���� ��� ��� ���� ��� ���� ���� ��� �����

����
3URIHVVLRQDOV

���� ��� ��� ��� ��� ���� ���� ��� �����

����
$VVRFLDWH
3URIHVVLRQDOV

���� ��� ��� ���� ��� ���� ���� ��� �����

����
7UDGHVSHUVRQV
	�5HODWHG
:NUV

��� ��� ��� ���� ��� ���� ���� ��� �����

����
$GYDQFHG
&OHULFDO�	
6HUYLFH�:NUV

���� ��� ���� ���� ��� ���� ���� ��� �����

����
,QWHUPHGLDWH
&OHULFDO��6DOHV
	�6HUYLFH
:NUV

��� ��� ��� ��� ��� ���� ���� ���� �����

����
,QWHUPHGLDWH
3URGXFWLRQ�	
7UDQVSRUW
:NUV

��� ��� ��� ���� ��� ���� ���� ��� ����

����
(OHPHQWDU\
&OHULFDO��6DOHV
	�6HUYLFH
:NUV

��� ��� ��� ��� ��� ���� ���� ��� �����

����
/DERXUHUV�	
5HODWHG�:NUV

��� ��� ��� ��� ��� ���� ���� ��� �����

1RW�6WDWHG ��� ��� ��� ��� ��� ���� ���� ���� �����

7RWDO
$XVWUDOLDQ
ZRUNIRUFH

���� ��� ��� ���� ��� ���� ���� ��� �����

Source: ABS 1996, Census of population and housing.

International influence
As highlighted earlier in this chapter, the global economy (through trade and investment
effects) has a significant influence on the Australian economy.

One of the most influential economic issues to affect the Australian labour market since the
1980s has been the increasing exposure of the Australian economy to competition through its
integration into international markets. Micro-economic reforms have also had a significant
influence in the re-shaping of Australian markets and industries. The result of changes to the
micro-economic structure of Australia, combined with global trade effects, has resulted in
rapid change (perhaps exemplified by manufactured export goods during the mid-1980s) in
the composition of Australia’s exports. The discussion contained in this chapter shows that the
composition of the Australian labour market is continually changing. Exposure to global
influences and micro-economic reforms means that while some trends in job growth will
continue, others will change dramatically. It is dangerous and ineffective simply to
extrapolate current job trends in attempts to predict the future employment mix.
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Globalisation
The process by which the economy of Australia, and that of many other countries, has been
integrated into a global market is commonly referred to as globalisation. Factors which have
affected globalisation include advances in telecommunications and information technology,
relaxing of barriers to foreign investment and the formation of free-trade alliances.
Interestingly, many of these free-trade alliances, especially regional trade blocs, are
exclusionary.

The effect of globalisation on Australia’s economy has been to enable the establishment of
trade relationships with countries outside the traditional markets of Europe, North America
and Japan. While the range of trading partners has increased, so too has the range of traded
goods and services. The increased level of services and manufactured goods exported by
Australia has served to reduce the nation’s economic sensitivity to fluctuations in demand for
commodities.

By increasing both the range of trading partners and the range of traded items, Australian
governments and industries have protected the domestic labour force from the effects of
undesirable developments, such as the Asian financial crisis, in the economies of our trading
partners.

Summary
In summary, two factors impacting on the Australian employment landscape are globalisation
and the emergence of the information economy. The transition of Australian production from
manufacturing to services and information has resulted in a considerable reduction in
handling of traded items. Between 65 and 75 per cent of all employment in advanced countries
now involves no handling of goods (Hall 1995). For VET this shift in emphasis of trade has
seen a greater demand for general competencies, rather than specific skills which have the
potential quickly to become outdated. The change in trade and GDP presents significant
challenges to the apprentice and traineeship system.

This chapter shows that changes are occurring in the mix of occupations and industries in
Australia. Exposure to global economic influence and micro-economic reforms has meant that
while some employment trends will continue unabated, others will change dramatically,
making it inappropriate simply to extrapolate current job trends to predict the future
employment composition. Other influences on the employment and industrial composition of
Australia will be examined in the following chapters. Methodologies used to forecast the
future composition of Australian industrial and occupational employment will also be
explored.
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Australia’s labour force

The labour force
The changing size and distribution of Australia’s population have implications for service
provision and delivery of education, training and employment.

Labour force status in Australia is a classification of the civilian population aged between 15
and 64 years old who are employed, unemployed or not in the labour force (ABS 1998). It is
based on those who are not in compulsory education and those who have not yet reached the
compulsory retirement age.

Demographic shifts
Australia’s population was expected to exceed 19 million in August 1999. Contributions to the
increase from 18 to 19 million people were distributed evenly between natural increase and
net overseas migration. Table 6.1 contains details of Australia’s working-age population.

Table 6.1: Population aged 15–19 and 20–24 as % working-age population, 1995–98
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Source: ABS, Australian Demographic Statistics, Cat no.3101.0, various years.

Data from table 6.1 show that between 1995 and 1998 the population aged 15 to 19 years
remained stable as a percentage of the working-age population. It declined by 0.06 percentage
points. This means that variations in the percentage of 15 to 19 year olds employed as
apprentices or trainees result from factors other than the number of potential employees.
Furthermore, analysis of working-age population data indicates a decline in the percentage of
people aged 20 to 24 years old who are undertaking apprenticeships and traineeships. This
trend could reasonably be unexpected when examining population data. Between 1995 and
1998 the 20 to 24 year old cohort contributed a reduced share of the working-age population.
The cohort experienced a 1.03 percentage point decline, a total of 69 000 people.

Participation, employment and unemployment
The levels of unemployment and the unemployment rate in Australia are determined by
changes in the numbers of people in the working-age population, the labour force
participation rate and the levels of employment in the economy. In this section the
participation rate and levels of employment are examined.

As young people move out of education, there are marked changes in their labour market
characteristics and participation. These changes include shifts from part-time to full-time
employment. Consideration of these changes is necessary when interpreting youth labour
market activity.

The labour force participation figures for people aged 15 to 19 years are presented in table 6.2.
The data show that in May 1998, 6.5 per cent of 15 to 19 year olds were unemployed and not
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studying, and only 16.4 per cent were employed full time. Apprentices and trainees must
either be employed full time or be a student who is also participating in the labour force. In
1998, 56.3 per cent, 740 900 people aged 15 to 19 years old, were potential apprentices and
trainees.

Table 6.2: Labour force status, 15 to 19 year olds, May 1998 (% population)
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)HPDOH ��� ��� ���� ��� ���� ��� ����
7RWDO ��� ��� ���� ��� ���� ��� ����
Source: ABS 1998, Demographics, Cat no. 6203.0, May, AGPS, Canberra.

When considering the data contained in table 6.2, it is necessary to remember that much
teenage employment is transitory. Apprentice and traineeship training opportunities are
circulated among the teenage labour force as employment within enterprises ‘turns over’.

The changing nature of work
This section considers the roles that people who are employed are expected to play in the
economy. Employment statistics are presented according to demographic characteristics,
occupations, industries, hours worked, and whether the employees are full time or part time.

By relating employment levels to the population levels examined in the two previous sections,
the magnitude and impact of job growth for potential apprentices and trainees is evaluated.
When considered as a total system, the employment to population ratio for Australia has been
relatively steady in recent years and was 58 per cent in 1998.

Table 6.3: Employed persons to population ratio(a)
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Note: (a)=employment to population ratio for any group is the number of employed persons expressed as a
percentage of the population aged 15 and over in the same age group.

Source: ABS 1999, Australia now: A statistical profile—labour employment.

By age group, the employment ratio of 20 to 24 year olds between 1995 and 1998 was more
volatile than the employment ratio for 15 to 19 year olds. By gender, males aged 35 to 44 years
in 1998 had the highest employment to population ratio with 86.8 per cent. Females aged 20 to
24 years were the most likely of any age group to be employed in 1998, with 68.1 per cent of
the population in employment.

It is apparent from the data, though not represented in the table, that female employment
ratios for all ages are increasing at a rate faster than the rate for males. Female employment
ratios remain lagging behind those of males, with some 20 per cent difference between the
highest employment ratio for each gender.

It is important we understand the status of Australia’s employees; that is, the ratio of own-
account workers and employees. The level of employment opportunities available in Australia
to utilise the apprentice and trainee programs is reliant on the numbers of employees. In
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addition to the numbers of people who are employees, the size of firms and their relative
capacity to supervise apprentices and trainees determines the extent of opportunities made
available to the labour force. This perspective is examined at the end of this section.

Table 6.4: Employed persons, status in employment (’000s) (a)
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Note: (a)=annual averages based on quarterly data.
Source: ABS 1999, Australia now: A statistical profile—labour employment.

Data from table 6.4 show the number of employees in Australia has steadily increased
between 1995 and 1998, with an additional 365 000 people employed in this time. In contrast
to the numbers of employees, contributing family workers have steadily declined with a 15
per cent decline in numbers of people in this category of employed people between 1995 and
1998.

Hours of work
Australia’s apprenticeship system was originally founded on the basis that employment for
the individuals undertaking a contract of training could be provided on a full-time basis by
their employers. In Australia full-time employment is considered to be those positions where,
on average, 35 hours or more work is undertaken per week. Part-time employment is by
definition those workers who, on average, work less than 35 hours per week.

Over the last decade the increase in total employment has exceeded 18.5 per cent. Data in
table 6.4 show that total employment in the economy now exceeds 8.4 million jobs. However,
full-time employment increased by only 10.5 per cent over the last decade and accounted for
less than half the positions created. In contrast, part-time employment for the same period
increased by 760 000 jobs, an increase of 53 per cent.

Casual employment trends should be mentioned in regards to the hours of work as they relate
to the contract of training obligations. Contract of training obligations mean employers must
provide adequate employment to enable an apprentice or trainee to complete their training in
a specified time. Waterhouse et al. (1999) noted that casual employment is undermining full-
time employment in terms of jobs and, as an entry point to the labour market for many young
people, it is effectively negating the need for an apprentice and traineeship system.
VandenHeuvel and Wooden note:

…there are obvious differences across industries in the extent of casual labour, with casual
employment shares especially high in accommodation, cafes and restaurants, cultural and
recreational services, and retail trade (VandenHeuvel & Wooden 1999, p.1).

Considering the implications of the casualisation of the workforce, VandenHeuvel and
Wooden (1999, p.7) propose that it is incorrect to assume that casual employment is
synonymous with precarious employment. The ABS (1998), examining casual employment in
New South Wales, found that only 18 per cent of casual jobs involved part-time work and
irregular incomes.

An issue that has emerged with the casualisation of the workforce—and been supported by
VandenHeuvel and Wooden (1999)—is the fact that employers are less willing to provide
casual employees with training opportunities. At the same time casual employees are also less
willing to participate in training, especially where skills developed in training are not easily
transferred across enterprises and occupations. The casualisation of employment in some
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Australian industries and occupations has the potential dramatically to alter apprentice and
trainee employment and training.

Gender and employment
There has also been an uneven distribution of people obtaining full-time and part-time
positions by gender. In 1997–98 male full-time employment stood at 88 per cent while female
full-time employment stood at 56.7 per cent.

Table 6.5: Employed persons—full-time and part-time workers, by age 1997–98 annual
average (a) (’000s)
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Note: (a)=annual average based on monthly data.
Source: ABS 1999, Australia now: A statistical profile—labour employment.

For males, part-time work is most prevalent amongst those aged 15 to 24 years, and those
aged 55 years and over. For females, the incidence of part-time employment is spread across
all age groups, with workers aged 20 to 34 years being most likely to be employed in full-time
positions.

Because of the nature of employment and industrial growth in Australia over the last decade,
it has been estimated that almost 60 per cent of jobs created in this time have been filled by
females. This is supported by information provided in table 6.5. Other groups likely to benefit
from growth in part-time employment are younger workers. Part-time employment accounts
for 62 per cent of total employment of those people aged 15 to 19 years. Younger workers are
also likely to combine part-time work commitments with those of study.

Table 6.6: Employed persons—full time and part-time workers, by age 1997–98 (%)
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Table 6.6 shows that by the time the population reaches the 20 to 24 years age bracket, they
have already reached the average distribution of employment between full-time and part-time
employment. Interestingly for the 20 to 24 year age bracket, the gender differences—where
males dominate full-time and females dominate part-time employment—have already
emerged. Male part-time employment is 64 per cent lower for males aged 20 to 24 years than
for those aged 15 to 19 years.

Total unemployment levels
The final aspect of the labour market that needs to be considered is the unemployment level.
Growth in employment has seen a decline in unemployment levels, with unemployment
falling from 750 000 to 700 000 in the last two years. Similarly, over the same period the
unemployment rate has declined from 8.1 per cent to 7.4 per cent.

Econtech (1999, p.13) forecasts that the unemployment rate is expected to increase slightly to
between 7.5 and 7.75 per cent until 2000–01, before falling back to around 7 per cent in
2001–02.



28 Occupational trends and new apprentice training

Having considered the total unemployment rate of the economy, it is important that the rates
of unemployment for those aged 15 to 24 years are examined independently.

In trend terms, the teenage full-time unemployment rate peaked in June 1992 at 34.1 per cent.
The rate remained above 30 per cent until the second half of 1994, when the trend fell sharply,
then remained relatively steady between 27 per cent and 29 per cent. The trend rate stood at
28.1 per cent in June 1998, representing 96 300 teenagers seeking full-time work, out of a full-
time teenage labour force of 306 900.

The teenage full-time unemployment rate is sometimes misunderstood. For example, a rate of
28 per cent might be interpreted to mean that approximately one in four teenagers are
unemployed. Rather, this measure indicates that approximately one in four of the teenage
full-time labour force is unemployed. In fact, the number of full-time unemployed
contributing to this rate represents only about one in 16 of all teenagers.

Changes in numbers of youth seeking employment can be attributed to a range of influences
including:

v� changes to retention rates in post-compulsory education

v� more effective school-to-work transition pathways

v� increased levels of youth employment initiatives and promotion programs

Summary
This chapter has shown that the Australian population is ageing and people aged 15 to 24
years as a percentage of the working-age population are declining.

In 1998 only a small proportion of young people, 16.4 per cent of 15 to 19 year olds, were full-
time employees. More than twice as many males as females are employed full time.
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Australian employment
The distribution of Australia’s labour force among industries and occupations has partly
evolved in response to industrial and technological developments, and trade and political
influence. In this section, changes to the labour force composition will be examined.

Size of Australian firms
The nature and extent of opportunities for apprentices and trainees in Australia is dependent
upon the nature of employers and enterprise characteristics.

Table 7.1 shows the numbers of Australian enterprises by size of employment in the ten years
to 1997. Over this period the numbers of non-agricultural businesses in Australia increased by
an average rate of 3.2 per cent per annum. Changes in the number of people employed across
all enterprise sizes reflected changes in the numbers of enterprises within the groups.

Table 7.1: Number of enterprises by employment category(a)
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Note: (a) excludes public trading companies and government entities, and businesses in agriculture forestry and
fishing industries.
Source: ABS 1999, Australia now: A statistical profile—labour force.

Enterprises employing between one and nine employees have been those which have
increased at the fastest rate of all enterprises. Enterprises employing between one and nine
employees increased at an annual average rate of 4.5 per cent between 1986–87 and 1996–97, a
rate 2.2 per cent faster than any other employment category.

The growing importance of smaller enterprises is related to shifts in industry composition, as large
manufacturing plants, the public sector and electricity, gas and water utilities ‘downsize’
(Waterhouse et al. 1999, p.8).

The small enterprises, those which have increased at the fastest rate, are less likely than larger
enterprises to be able to afford the time or expense involved in employing and supervising an
apprentice or trainee.

The relationship between the size of enterprises and their propensity to employ and train an
apprentice or trainee is beyond the scope of this study. However, it is assumed that as the
enterprise size increases, so does the propensity of the enterprise to employ an apprentice or
trainee. This assumption is supported by the data contained in table 7.2, which show the
relationship between enterprise size and training expenditure.
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Table 7.2: Training expenditure by enterprise size, July–September 1996
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Source: ABS 1997, Employer training expenditure, Cat no. 6353.0, AGPS, Canberra.

Large enterprises spend more time, money and a greater proportion of gross wages and
salaries on training than smaller enterprises. Enterprises employing 100 or more employees
were shown by the ABS (1997) to spend 3.6 times more per employee on training than those
enterprises with less than 19 employees.

The data clearly show there is a significantly higher likelihood of obtaining enterprise-
provided training when employed by a larger enterprise. In light of the data presented
regarding recent developments in the size of Australian enterprises, the opportunities
available for apprentice and trainee training would reasonably be expected to decline.

Industry employment
In recent years there have been significant changes in Australia’s industrial profile and
emphasis. Agriculture and manufacturing industries have declined in importance as
employment providers, while service-oriented industries have blossomed. Employment in
service industries has accounted for most of the employment growth in Australia over the last
decade—advanced countries have seen a common expansion of services. The Department of
Industry, Science and Tourism (1997) estimated that service employment accounted for
approximately 80 per cent of total employment in Australia.

The importance of services to employment is emphasised by the observation of Hall, who
noted:

The transition of economic production away from manufacturing goods to the output of services and
information means that between 65 and 75 per cent of all employment in advanced countries now
involves no handling of goods (Hall 1995, p.12).

It is agreed that, in advanced countries at least, services have become an increasingly
dominant sector of employment. However, there has been significant variation among
industries in the annual average rates of employment growth. Manufacturing, electricity, gas
and water supply, communication services and government administration and defence are
all industries that experienced reductions in employment share between 1997 and 1998.
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Figure 7.1: Annual rate of employment growth by industry division (% change May 1997–
May 1998)

Source: ABS 1998, Labour force, Australia, May, Cat no. 6203.0, AGPS, Canberra.

Murphy model forecasts (1998) predict that those industries that experienced declines in
employment share between 1997 and 1998 will continue to lose ground through to 2000–01.
Education is expected to join these industries on a downward employment share slide.

Table 7.3 shows all industries and the forecast of the extent of their employment changes until
2000–01.

Table 7.3: Employment forecast by industry division 1997–98 to 2000–01

Industry division
Average annual

employment
change

Share total
employment %

1997–98

Share total
employment %

2000–01
Agriculture, forestry, and fishing 0.02 5.12 4.88
Mining 1.74 0.98 0.98
Manufacturing 0.56 13.16 12.74
Electricity, gas and water -4.20 0.76 .63
Construction 4.22 7.01 7.55
Wholesale trade 0.93 5.85 5.73
Retail trade 0.56 14.61 14.15
Accommodation, cafes and restaurants 5.48 4.74 5.29
Transport and storage 0.34 4.62 4.44
Communication services -0.46 1.74 1.64
Finance and insurance 1.30 3.66 3.63
Property and business services 5.13 10.50 11.62
Government administration and defence -0.25 4.65 4.40
Education -.90 6.85 6.34
Health and community services 2.14 9.38 9.52
Cultural and recreational services 1.17 2.38 2.35
Personal and other services 2.82 3.98 4.12
Source: Murphy model forecast 1998.
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It is likely that those occupations concentrated in the industries expected to maintain or
increase their employment share will provide the greatest amount of training opportunities
for apprentices and trainees. Data in table 7.3 show that service-oriented industries, such as
accommodation, cafes and restaurants, and property and business services, are forecast to
experience the greatest increases in percentage share of employment of any industries.
Production and manufacturing industries—those industries traditionally providing significant
employment opportunities to apprentices and trainees—are forecast to experience stagnant or
declining employment shares.

The shifting employment by industry is only one factor that will affect the extent of
opportunities for apprentices and trainees accessing training. The level of capitalisation, the
integration of technology into productive processes, and productivity growth will all have
effects on the level of employment and training opportunities by industry.

ABS data have shown that employment growth has been, and is forecast to remain, strongest
in industries in which female employment is dominant, or the ratio of female to male
employment reasonably reflects female labour force participation. The same observation is
also likely to hold true for occupations. Industries with strongest employment growth have
expanded partly because of their service orientation, and partly due to the flexible use of
employment in part-time and casual employment.

Occupational employment
It is possible that those occupations which cross multiple industries—such as computer
professionals—may experience across-the-board employment growth despite forecasted
industrial employment share declines.

In this section, the effects of the occupational composition of industries are considered in
relation to the employment and training opportunities that are forecast to be available for each
occupation.

Occupational employment is affected by three primary factors:

v� industry occupational share effects (For example, the number  of shop managers in retail
when compared to hospitality)

v� industry and occupational productivity (The productive ability of capital intensive
industries such as manufacturing is greater than those which are labour intensive such as
personal services)

v� occupational employment structures and flexibility (Unionism and industrial relations
reforms will have different effects on industries and occupations. Trade-based industry
occupations are less likely than service-based occupations to have flexible employment
conditions)

A key factor, which has an effect on productivity and the extent of employment opportunities,
is the level of technological uptake by enterprises that employ particular occupations. Some
occupations are superseded by technology (e.g. robotics in automotive manufacturing), while
others are promoted by technological innovations (e.g. computer professionals).

When occupations are not industry dependent, they are able to insulate themselves and their
workers against the negative effects of productivity and technology ‘shocks’ which can reduce
the level of employment.

Australian occupations

The ABS has developed the Australian Standard Classification of Occupations (ASCO). ASCO
is a skill-based classification system which groups occupations that require the completion of
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similar tasks or jobs. ASCO also includes a specialist skill component that considers factors
such as:

v� field of knowledge required

v� tools and equipment used

v� materials worked upon

v� goods and services produced

A fundamental understanding of ASCO and its classification system is required if accurate
and informative analyses of occupational trends are to be undertaken.

Table 7.4 shows that professionals and intermediate clerical sales and service workers have
dominated employment in Australia between 1995 and 1998. These two occupational groups
account for approximately 3 million of the 8.5 million jobs in the Australian economy.
Notable declines in the total employment levels were experienced in tradespersons and
related workers and the intermediate production and transport workers between 1995 and
1998.

Table 7.4: Employment by occupation, 1995–96 to 1997–98 (’000s)
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Source: ABS 1998, Labour force, Australia, Cat no. 6203.0, AGPS, Canberra.

Table 7.4 shows that intermediate production and transport workers lost more than 51 000
jobs, and trades and related workers lost in excess of 54 000 jobs over a two-year period.
These declines in employment by occupation were experienced despite an increase of almost
67 000 jobs for the economy as a whole. Only four of the nine occupational classifications
shown in table 7.4 experienced growth in employment numbers for the period.

Occupational forecasting
What jobs will Australians be performing in the future? In which occupations do employment
prospects lie? Do we have enough people with the ‘right’ skills and qualifications? These are
three major questions that are continually faced by policy-makers.

Employment prospects for occupations in coming years will depend on two main factors:
firstly, on the distribution of the occupational employment by industry sector and, secondly,
on the skill level of the occupation.

Having examined the reasons for changes in the occupational employment levels, and shown
recent trends in the levels of occupational employment, we now turn to the Murphy model
forecasts by occupation.

The Murphy model is a large-scale, disaggregated-level model with dynamic macro-economic
sectors. It looks beyond the current trends in occupational and industrial composition. The
model meets the key forecasting criteria of:
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v� separate parts being consistent over the whole model

v� making use of informative economic theory

v� using market data to establish model parameters

v� independent researchers being able to replicate its results

It should be remembered, however, that all models are approximations of reality.
Computational considerations dictate the need to trade-off between the number of
relationships that can be modeled and the complexity of behaviour that can be modeled. In
this report macro-economic forecasts prepared by Murphy and Douglas (1998) are used as the
figures for future industrial and occupational employment. Despite the approximations
necessary for modeling, it is accepted by Burns and Shanahan (1999, p.5) that such forecast
data are useful because they improve the decision-making of all current and future labour
market participants, especially where a long lead-time for skill or qualification acquisition is
required. The current patterns of occupational composition are a useful but insufficient guide
to forecast the occupations where employment will be created or lost in future years.

Murphy model forecasts of occupational employment are contained in table 7.5. The data
show that, between 1997–98 and 2000–01, four occupations are expected to maintain their
employment levels, three are expected to experience declining employment, and only two are
expected to expand employment.

Table 7.5: Murphy model forecasts of employment by occupation, 1997–98 to 2000–01
(’000s)

2FFXSDWLRQ ����±�� ����±�� )RUHFDVW�FKDQJH
0DQDJHUV�DQG�$GPLQLVWUDWRUV ����� ����� ����
3URIHVVLRQDOV ������ ������ ����
$VVRFLDWH�3URIHVVLRQDOV ����� ����� ����
7UDGHV�DQG�5HODWHG�:RUNHUV ������ ������ ����
$GYDQFHG�&OHULFDO��6DOHV�DQG�6HUYLFH ����� ����� ����
,QWHUPHGLDWH�&OHULFDO��6DOHV�DQG�6HUYLFH ������ ������ ����
,QWHUPHGLDWH�3URGXFWLRQ�DQG�7UDQVSRUW ����� ����� ����
(OHPHQWDU\�&OHULFDO��6DOHV�DQG�6HUYLFH ����� ����� ����
/DERXUHUV�DQG�5HODWHG�:RUNHUV ����� ����� ����
727$/ ������ ���� �����
Source: Murphy model forecasts 1998.

Data from table 7.5 show that all occupations are expected to experience gains in real numbers
of people employed with some occupations (e.g. elementary clerical, sales and service)
expected to increase employment at a more rapid rate than others. Professionals are expected
to experience the most significant gains in total employment of any occupational group.

The most obvious change in workplaces is a move away from specialised jobs and separate work
functions towards more broadly-defined work roles… and shared responsibility for planning and
decision making (Mayer Committee 1992).

Data from table 7.5 do not support claims which have been made by the Organisation for
Economic Co-operation and Development (OECD 1994) regarding the ‘disappearing middle’
occupations in Australia’s, and indeed the world’s, labour force. The OECD hypothesis has
been developed on an apparent polarisation of occupational employment. It is suggested that
the bulk of recent employment growth can be attributed to high-skilled, high-paid
occupations such as professionals and low-skilled, low-paid occupations such as elementary
clerical, sales and services. The data show that this not the case, nor is it expected to be so. The
Murphy forecasts (1998) show that professionals and intermediate clerical, sales and service
workers are expected to retain their dominant employment shares. Rather than the ‘middle
occupations’ disappearing, it would appear that they are absorbing many of the low-skilled
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employment opportunities. This point leads effectively into consideration of the role being
played by qualifications in Australian employment.

Qualifications
In recent years, the labour market has seen an increase in the numbers of people holding
educational qualifications at increasingly higher levels of achievement. Post-compulsory
qualifications are becoming a requirement for successful entry into, and participation in, the
labour force. In some cases these qualifications are acting as quasi-gatekeepers to control entry
into occupations. Although this has nearly always been the case for professional and trade-
based occupations, it is becoming more evident across the entire labour market. In 1996 the
ABS Census of Population and Housing data show that almost two-thirds of the labour force
participants between the ages of 25 and 64 years held at least upper secondary qualifications.
Upper secondary education is associated with individuals’ participation in the labour force.
The ABS data also show that 41.5 per cent of people employed in Australia held some form of
post-school qualification.

Table 7.6: Population and labour force by education (25 to 64 years old), 1996

(GXFDWLRQ
/HVV�WKDQ

XSSHU
VHFRQGDU\

8SSHU
VHFRQGDU\

1RQ�XQLYHUVLW\
WHUWLDU\

8QLYHUVLW\ 7RWDO

3RSXODWLRQ �� �� �� �� ���
/DERXU�IRUFH �� �� �� �� ���
Source: OECD, Education Database.

This slight variation suggests that only having achieved less than upper secondary education
is a hindrance to entering the labour force. However, the proportion of those with less than
upper secondary education was slightly lower (6%) in the labour force than that for the
population as a whole. Conversely, higher level educational achievements are relatively over-
represented in the labour force when compared to their levels in the total population.

These figures do not include data for people aged 15 to 24 years for various reasons discussed
previously. Reasons include the following:

v� Young people have skewed participation rates in education and employment. Many
young people support themselves through their education by working at the same time.

v� In recent years an increasing percentage of people in this age bracket have remained in
education.

v� Young people continuing with post-compulsory education often support themselves
during their studies with part-time employment.

Qualifications, which themselves are not necessarily required to complete a job effectively,
have become associated with occupations which previously have not required any
qualification or experience. Such credentialism can have significant effects on the extent of
training opportunities made available to apprentices and trainees and the characteristics of
people able to benefit from these opportunities.



36 Occupational trends and new apprentice training

Table 7.7: Educational attainment of employed persons by occupation and type of post-
compulsory qualification at 1996 Census

3URSRUWLRQ�RI�ZRUNIRUFH�ZLWK����
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TXDOLILFDWLRQ
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XQNQRZQ
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��� ��� ��� ��� ��� ���� ���� ���� �����

�����,QWHUPHGLDWH
3URGXFWLRQ�	�7UDQVSRUW
:NUV

��� ��� ��� ���� ��� ���� ���� ��� �����

�����(OHPHQWDU\�&OHULFDO�
6DOHV�	�6HUYLFH�:NUV

��� ��� ��� ��� ��� ���� ���� ��� �����

�����/DERXUHUV�	�5HODWHG
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��� ��� ��� ��� ��� ���� ���� ��� �����
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Source: ABS, Census of population and housing, 1996.

Table 7.7 shows post-compulsory education is important to people in the Australian labour
force. In 1996, 41.5 per cent of the Australian labour force had completed some form of post-
compulsory education. Vocational qualifications were the most commonly held qualification
by persons in the Australian labour force. In fact, 42 per cent of people with a post-
compulsory qualification hold a vocational qualification, 37 per cent hold a degree or higher
qualification and the remaining 21 per cent have obtained diplomas. Of those people with
vocational qualifications, skilled vocational qualifications are four times more common than
basic vocational qualifications.

Seven of the nine occupational groups reported in table 6.6 show vocational qualifications are
the dominant post-compulsory qualification. Tradespersons and related workers stand out as
the occupational grouping which has the greatest percentage of workers with skilled
vocational qualifications. In 1996, 53.6 per cent of people employed as tradespersons and
related workers held a vocational qualification, and 51.2 per cent of these were skilled
vocational qualifications.

Summary
The changes introduced into the new apprenticeship system have enabled all occupations and
industries creating employment in Australia to participate in the development of a qualified
labour force. A system of employment-based training, flexible enough to accommodate the
needs of emerging service-based occupations and industries, has been developed from its
tradition of trade-based qualifications provision. While it is important that effort focusses on
the development of emerging occupations and industries, trade-based industries should not
be neglected. Not only do these industries and occupations provide knowledge and
experience of successfully implementing employment-based training, it is forecast they will
remain as stable contributors to the national employment-based training efforts.
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Research results
In previous chapters, changes to the Australian labour force have been discussed. The current
labour force is undergoing some fundamental changes, with employment opportunities
increasingly being found in the service sector, and a trend towards employment which is not
full time or permanent.

 If the training system is to provide an entry point to the labour market for young people, it is
essential that an effort be made to match skills gained by individuals undertaking an
apprentice or traineeship with those demanded by industry. In this section the trends in
apprentice and trainee numbers relative to employment by occupation are presented, as are
forecasts of apprentice and trainee numbers based on a range of assumptions of this ratio.

The data presented in this section and the forecasts derived from the analysis are based on
data from the 1997–98 contract of training collection and the Econtech employment forecasts
presented in appendices C and D. Any changes in training or economic policies since the time
at which these forecasts were made must be considered when interpreting the data.

Apprentices, trainees and total employment
 High-level disaggregated ABS occupational data were combined with data from the national
apprentice and trainee statistics collection, to determine what is referred to in this report as
the contracted employment (C:E) ratio. This ratio was derived for 1995–96, 1996–97 and 1997–98
for each of the occupational groups available from the national apprentice and traineeship
statistics. The C:E ratio provides:

v� an indication of the extent to which enterprises that employ people in various occupations
utilise the apprentice and traineeship system

v� a description of changes in the extent of occupational participation in apprentice and
traineeship training

v� a base figure which can be utilised with macro-economic occupational forecasts to model
scenarios of future apprentice and trainee numbers

C:E ratios for Australian occupations were derived using the commencement and re-
commencement data contained in the national contract of training statistics. Disaggregated
data provided information at one, two and three-unit ASCO classifications. Comparison
between the levels showed considerable variation in the occupation-specific trends within
broader occupational classifications.

The principal use of the C:E ratio has been in determining forecasts for potential scenarios. By
establishing a measure of how the many occupations—or the employers of people in
occupations—utilise the apprentice and traineeship systems, forecasts can be related to other
macro-economic forecasts of occupational and economy-wide trends.

The results from the research are divided into three different sections. Each section focusses
on a different level of aggregation, beginning with the most highly aggregated data and
concluding with the most highly disaggregated.

This analysis will allow course planning and the allocation of resources to training to take
place within the framework of a methodology that can be used on an ongoing basis.
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Scenarios used in forecasts

In this report there are three C:E scenarios modeled, each of which provides output for the
2000–01 financial year. The scenarios used to derive C:E forecasts for 2000–01 are combined
with employment data to calculate actual numbers of contract of training commencements.
Details of these calculations are found throughout this section and in the appendices.

Scenario 1 is a constant measure, in which the C:E ratio is projected to remain at 1997–98 at
least until 2000–01. That is, the C:E ratio from 1997–98 for each occupation is related to the
employment forecasts for 2000–01 to derive contract of training commencement forecasts.

Scenario 2 is an extrapolation of the current trend data. The trend derived is the average
growth experienced between 1995–96 and 1997–98 extrapolated for three years to 2000–01.
Given the expansion of contract of training commencements following the introduction of the
new apprenticeship training scheme, it is unlikely that this scenario is a realistic projection.
Scenario 2 serves to show what is considered in the context of this study to be the maximum
growth potential for contract of training commencements.

Scenario 3 draws on the macro-economic projections of employment growth to model the
impact of economy-wide growth on the C:E ratio. The key element for deriving scenario 3 is
the forecast annual employment growth by occupation developed through the macro-
economic modeling. That is, the average forecast growth rate for each occupation is related to
the C:E ratio for 1997–98 to derive the C:E ratio for 2000–01.

All three scenarios utilise the expertise of the macro-economic forecasting by including the
employment forecasts by occupation. However, of the three scenarios, the third is preferred as
a means of deriving the 2000–01 C:E ratio and forecasting contract of training
commencements. Preference for scenario 3 stems from the fact that this scenario uses the
employment occupational forecasts and relates these data to current occupational
employment data.

ASCO major occupations
In this section the historical changes which have been experienced in the C:E ratio by
occupation are examined. The 986 occupations defined by ASCO classifications are combined
in table 8.1 under nine major groupings. While the data suffer from being highly aggregated,
they do provide an overview of those occupations which have and continue to utilise
contracts of training to develop skills for people employed in various occupations.
Professionals are also prominent in the data presented in table 8.1—not because of their use of
contracts of training, but the lack of uptake of contracts of training by people in these
occupations.

Table 8.1: Contracts to employment ratio (C:E ratio) 1995–96 to 1997–98 (%)

2FFXSDWLRQ�$6&2�PDMRU�OHYHO
����±��
&�(�UDWLR

����±��
&�(��UDWLR

����±��
&�(�UDWLR

� 0DQDJHUV�	�$GPLQLVWUDWRUV ������ ������ ������

� 3URIHVVLRQDOV ������ ������ ������

� $VVRFLDWH�3URIHVVLRQDOV ������ ������ ������

� 7UDGHV�SHUVRQV�	�5HODWHG�:RUNHUV ������ ������ ������

� $GYDQFHG��&OHULFDO��6DOHV�	�6HUYLFH�:RUNHUV ������ ������ ������

�
,QWHUPHGLDWH�&OHULFDO��6DOHV�	�6HUYLFH
:RUNHUV

������ ������ ������

� ,QWHUPHGLDWH�3URGXFWLRQ�	�7UDQVSRUW�:RUNHUV ������ ������ ������

� (OHPHQWDU\�&OHULFDO��6DOHV�	�6HUYLFH�:RUNHUV ������ ������ ������

� /DERXUHUV�	�5HODWHG�:RUNHUV ������ ������ ������

7RWDO ������ ������ ������

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.
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Recent increases in the numbers of people undertaking contracts of training have been
translated at the ASCO major level to a 0.005 increase in the total C:E ratio. Closer
examination of data in table 8.1 indicates that there have been considerable shifts in support
for the contracts of training by occupational classification in the past four years. Interestingly,
managers and administrators were the only occupation that experienced a reduction in the
C:E ratio for the period, with an 0.02 per cent decline between 1997 and 1998. Increases in C:E
ratios ranged between a low of 0.04 per cent increase for advanced clerical, sales and service
workers, to a high of 1.24 per cent increase for the labourers and related workers. Figure 8.1
provides a graphical description of these major trends.

Figure 8.1: Commencements to employment ratio, by occupation 1996–1998

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

Figure 8.1 represents the C:E ratio by occupation between 1995–96 and 1997–98. Only four of
the nine occupational classifications had more than 1 per cent of their employees on contracts
of training at any time between 1995–96 and 1997–98. The economy-wide employment of
people on contracts of training ranged between 1.03 per cent in 1995–96 and 1.54 per cent in
1997–98.

As noted earlier, these aggregated figures hide the considerable variation which exists within
the occupational groupings which can be examined using more highly detailed data from the
ASCO and the national apprentice and trainee statistics. Making decisions based on results
derived from data at this aggregate level, however, may result in inappropriate developments
in the Australian apprentice and trainee system.

Having considered the events of the present and recent past, what can be said about the likely
future?

�

�����

����

�����

����

�����

����

�����

����

�����

����

�������� �������� ��������

0DQDJHUV�	�$GPLQLVWUDWRUV

3URIHVVLRQDOV

$VVRFLDWH�3URIHVVLRQDOV

7UDGHV�SHUVRQV�	�5HODWHG
:RUNHUV

$GYDQFHG��&OHULFDO��6DOHV�	
6HUYLFH�:RUNHUV

,QWHUPHGLDWH�&OHULFDO��6DOHV�	
6HUYLFH�:RUNHUV

,QWHUPHGLDWH�3URGXFWLRQ�	
7UDQVSRUW�:RUNHUV

(OHPHQWDU\�&OHULFDO��6DOHV�	
6HUYLFH�:RUNHUV

/DERXUHUV�	�5HODWHG�:RUNHUV

7RWDO



40 Occupational trends and new apprentice training

Table 8.2: Scenario modeling, C:E ratios and contract of training commencements 2000–01
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Note: These forecasts are based on data from the 1997–98 Contract of training collection and the Econtech employment
forecasts presented in appendices C and D. Any changes in policies or related conditions which influence employment
and training since the time at which these forecasts were made must be considered when analysing the accuracy of
forecasts presented.

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks,
Murphy and Douglas 1998.

The conditions used to model each of the scenarios were outlined at the beginning of this
chapter. The range of the forecast apprentice and trainee commencements based on the range
of scenarios is from 208 000 to 138 700—a difference of 70 000 contracts of training. Scenario 3,
based on the macro-economic model forecasts of employment by occupation, predicts that in
2000–01 contract of training commencements will reach 145 0000. Such a figure is not unlikely,
with 1997–98 commencements slightly above 130 000. While data in table 8.2 do not provide
great detail regarding the components of training, they do serve as a guide to the range of
future numbers of people who could commence a contract of training.

Recent trends in ASCO sub-major occupations
Table 8.3 contains the C:E ratio for occupations at ASCO level 2. Level 2 ASCO are sub-
divisions of the occupational groups contained in level 1 and are distinguished from other
sub-major groups on the basis of broadly stated skill specialisation. There are 35 sub-divisions
that describe the 986 occupations. Each sub-division represents an average of 28 occupations.
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Table 8.3: Contracts to employment ratio (C:E ratio) 1995–96 to 1997–98 (%)
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Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

It is clear from table 8.3 that considerable variation exists between the occupations which use
the apprentice and trainee system to provide training. The C:E ratio varies over a greater
range than the aggregated ASCO major-level data shown in table 8.1. The two-unit ASCO C:E
ratio varies between 0.1032 for food tradespersons in 1996–97 and nil. Six of the 35
occupational sub-divisions recorded a nil C:E ratio between 1995–96 and 1997–98. Because of
the extensive use of contracted employment for chefs and kitchen-hands, the food
tradespersons sub-division is likely to maintain a strong C:E ratio.

However, despite the dominance of trades and related occupations in the use of contracts of
training, these are not the occupations which have experienced the greatest gains in C:E ratios
in recent years. In fact, four of the seven tradespersons and related worker sub-divisions
experienced declines in the C:E ratio of their workforces between 1995–96 and 1997–98. The
occupational sub-division that experienced the greatest increase in C:E ratio for the period
was the intermediate sales and related workers grouping which had an increase of 0.0341
between 1995–96 and 1997–98.
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Table 8.4: Top ten ASCO occupational sub-divisions, by C:E ratio 1997–98
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Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

Table 8.4 shows the extent of the tapering-off by occupational sub-division in the use of
training contracts by enterprises employing people in particular occupations. Despite the
tapering in the C:E ratios of tradespersons and related workers, six of the seven occupational
sub-divisions in this group are found in the top ten of all occupational sub-divisions.

Figure 8.2: Selected occupational sub-divisions, by C:E ratio (1995–96 to 1997–98)

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.
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Changes have occurred to a range of occupational sub-divisions over the period from 1995–96
to 1997–98, as shown in figure 8.2. The most prominent feature shown in the figure is the rise
in the C:E ratio of the intermediate sales and service workers. This occupational sub–division
increased from a level comparable with ‘other tradespersons and related workers’ in 1995–96
to reach a C:E of almost eight in 1997–98. During the same time, ‘other tradespersons and
related workers’ and ‘automotive tradespersons’ experienced stagnation and decline in their
C:E ratios.

As with the forecasts derived for the ASCO major occupations, forecasts derived at the sub-
major level predict an increase in the numbers of contracts of training commenced in 2000–01.
The range of forecasts provided by the three scenario modeling is higher than that for the
major occupational forecasts, although the difference is negligible. Forecasts of apprentice and
trainee commencements in sub-major occupations for 2000–01 range between 138 100 and
207 700 contracts of training. Scenario 3 forecasts approximately 145 000 contract of training
commencements to begin in 2000–01.

The sub-major occupational analysis enables the identification of  trends in occupational use
of contracts of training. Table 8.5 presents the forecast expected number of contract of training
commencements by the three scenarios modeled.

Table 8.5: Contracts of training commencements by sub-major occupations by scenario
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Note: These forecasts are based on data from the 1997–98 Contract of training collection and the Econtech employment
forecasts presented in appendices C and D. Any changes in policies or related conditions which influence employment
and training since the time at which these forecasts were made must be considered when analysing the accuracy of
forecasts presented�

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

Only five of the 35 occupational sub-major groups are forecast by scenario 3 to have more
than 10 000 contract of training commencements in 2000–01. For a complete listing of the
forecasts at the sub-major occupational level, refer to appendix B. The data contained in
appendix B show the dominance of the ‘tradespersons and related workers’ in the
commencements of contracts of training. Other indications from the analysis include the
emerging role of the ‘intermediate clerical, sales and service workers’. The emergence of the
intermediate clerical occupations has been led by the ‘intermediate service workers’, which
are forecast to continue their emergence and become the dominant occupation in which
contracts of training commence. Professional and advanced clerical occupations are two
occupational groups which have not contributed significantly to the contract of training
commencement figures. These occupations are expected to remain outside the influence of
contracts of training, but might well serve as appropriate targets for planning of new training
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packages or modules. The trend towards universities providing vocational training may be
able to be used to develop contracted training packages for these occupations.

Recent trends in ASCO minor group occupations
 The most disaggregated level at which analysis is undertaken in this project is the ASCO
occupational minor groups, level 3. These sub-major groups are distinguished within sub-
divided groups on the basis of the degree of skill specialisation required. There are 81 minor
groupings representing the 986 occupations, an average of 12 occupations per classification.
Analysis and forecasts at the minor group occupational level are presented in appendix D.

Changes, which occurred to the ASCO classifications between 1995–96 and 1996–97, mean that
the data collected under these two classifications are not directly comparable. Data
manipulations including aggregation from four and six-unit ASCO data were used to
overcome some of the issues relating to data comparability. Reclassification by those
responsible for reporting contracts of training undertaken was also used to enable the
concordance of the 1995–96 data with data collected since this time.

At the ASCO minor group level it is possible to distinguish some of the technological and
industrial changes which have affected the number of people commencing contracts of
training in particular occupations. ‘Printing tradespersons’, for example, have declined
following the development of computers and the advent of desktop publishing. The
emergence of training contracts in non-traditional occupations such as service-based
occupations is evident with the increasing numbers of  ‘miscellaneous specialist managers’,
‘miscellaneous intermediate service workers’ and ‘intermediate sales and related workers’
commencing contracts of training between 1995–96 and 1997–98. Contracts of training
commencements in these three occupations increased from 7 187 (8.3 per cent of total
commencements) in 1995–96 to 13 415 (10.3 per cent of total commencements) in 1997–98.
Another occupational training feature is the emergence of occupations related to personal
services, especially the aged. The occupations of ‘miscellaneous health professionals’ and
‘nursing professionals’ have both emerged from nil commencements of contracts of training in
1995–96 to be forecast to account for close to 1000 commencements in 2000–01. ‘Carers and
aides’ have become a significant occupation in terms of contract of training commencements,
accounting for 4.8 per cent of the total commencements in 1997–98 alone.

Although the traditional ‘trade and related worker’ occupations will remain a dominant sector
in the use of contracts of training, their dominance is by no means unchallenged. ‘Plumbers’,
‘hairdressers’, ‘automotive tradespersons’ and ‘food tradespersons’ are forecast to maintain
their roles as principal occupations utilising the contracts of training system. Alternative
workers undertaking contracts of training are increasingly found in intermediate clerical sales
and service occupations.

Occupations and contracts of training
It is apparent from the data in appendix B that contracts of training are being used for an
increasing number of occupations. At the most disaggregated level, changes in the numbers of
occupations in the contracts of training will be greatest. In this section the trends in
occupations at the unit group—there are 340 unit groups—are examined.

Data presented in figure 8.3 show that between 1995–96 and 1997–98 there has been a constant
increase in the numbers of occupational classifications at the four-unit ASCO level in the
contracts of training commencement data. Considering the peak numbers reported in each of
the financial years, there has been an increase of 28 occupations over the two-year period with
16 of these new occupations being reported in the 1997–98 financial year. At its highest point
there were a total of 217 occupational classifications at the four-unit level—this represents 64
per cent of all occupations at the ASCO unit-group level.
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Table 8.6: Top 15 forecast for minor group occupations by contract of training
commencements
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NOTE: These forecasts are based on data from the 1997–98 Contract of training collection and the Econtech
employment forecasts presented in appendices C and D. Any changes in policies or related conditions which influence
employment and training since the time at which these forecasts were made must be considered when analysing the
accuracy of forecasts presented.

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

Figure 8.3: Four-digit ASCO classifications by contract of training commencement 1995–96
to 1997–98

Source: National apprentice and trainee statistics.
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The expansion of the coverage of ASCO classifications by the contracts of training data reflects
the expansion of the new apprenticeship training schemes into industries and occupations not
previously associated with this method of training. Non-trade occupations are forecast to
provide the greatest number of contracts of training commencements in table 8.6.

Apprenticeships and traineeships have traditionally been delivered on a full-time basis.
However, part-time traineeships have become increasingly popular, with many industries
adopting this training method to suit their flexible labour forces. Introduction of part-time
traineeships has seen the emergence of contracts of training commencements in occupations
which have previously not had much involvement with contracts of training.

Possibly the most prominent occupations which have emerged into the contract of training
system are those related to sales and other services. Associate professionals in business
administration have also emerged as a significant contributor to the numbers of people
undertaking contracts of training. People employed in these occupations are younger workers
with a higher proportion of female employment. If occupations such as sales assistants are
able to provide workers with formal qualifications, staff retention rates in these occupations
may increase.

While there has been considerable promotion of contracts of training to non-traditional
occupations and positions, there has also been an emphasis on the promotion of contracts of
training to non-traditional participants. Females and older workers were shown in earlier
sections to be participating in an increasing number of contracts of training. Despite the
promotion of universal participation, any participatory changes that might occur for females
and groups identified as disadvantaged in the labour force may be as a result of changing the
emphasis of the occupations in which contracts of training are now available.
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Final word
The Australian apprentice and traineeship system has undergone considerable changes over
the last decade. The introduction of new apprentice training in 1998 resulted in a boom of
employment-based training. There has been an increase in the number of people undertaking
training and a diversification of the occupations and industries in which apprenticeships and
traineeships are being undertaken. However, not all industries and occupations have
experienced an increase in numbers of apprentices and trainees. Those occupations in which
apprenticeships and traineeships were available prior to January 1998 showed little variation
in commencement numbers but experienced declines in their relative importance in the
system as a whole.

In light of the fluctuations in numbers of apprentice and trainee commencements, following
the introduction of the new apprenticeship system, it is unsuitable to forecast future
commencements of apprentices and trainees based on simple extrapolations of current data. It
is necessary to look outside the new apprenticeship system to accurately forecast
commencements. A macro-economic–forecasting model, such as the Murphy-model, which is
capable of encapsulating production, employment and trade into forecasts, is an ideal tool for
forecasting contract of trainee commencements.

The VET system is adapting to the change in occupational structure in the workforce by
providing contracts of training in a wider range of occupations.  However, traditional trade
training remains an important component of the national employment-based training efforts.

Forecasts presented in the preceding sections indicate that in 2000–01 between 139 500 and
145 300 people will commence a contract of training. Table 9.1 contains the forecasts of total
numbers of commencements of contracts of training in 2000–01 by ASCO classification.

Table 9.1: Contract of training commencement total forecasts, 2000-01

ASCO CODE LEVEL SCENARIO 1 SCENARIO 2 SCENARIO 3 Variation

MAJOR 138 797 208 042 145 341 69 245

SUB-MAJOR 138 086 207 744 144 880 69 658

MINOR 139 448 162 644 139 560 23 196

Variation 1 362 45 398 5 781
Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks.

The data in table 9.1 show that the lowest amount of variation occurs at the minor group
occupational level. Minor group occupational forecasts of contract of training
commencements vary by one third the amount that sub-major groups do. Scenario 3, which
uses the macro-economic forecast of rate of change, is in all occupational codes forecast to be
the mid-value. While scenario 3 is favoured to be the most probable and accurate scenario of
the three presented, it should only be taken as a mid-point or guide of the commencement
numbers of apprentices and trainees. Scenarios 1 and 2 provide a guide of the potential
variation that may be experienced by one, some, or all of the commencements by occupation.

Data presented in Table 9.1 suggest that the most probable forecasts are derived with the
highest level occupational data. For resource allocation, policy planning and general decision-
making, data derived in the same manner as that contained in appendix D should be used.
While the other forecasting methods are not recommended, they should not be discounted as
they provide a potential modeling option where high-level disaggregated data are not
available.
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The forecasts presented show that a moderating of the growth in commencements can be
expected in 2000–01. The stresses placed on the training system by the expansion of
apprentices and trainees in 1997–1999 are likely to remain. However, the forecasts do not
indicate that systems will be required to expand in order to cope with a continual influx of
employment-based students.
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Appendix A
This appendix contains the total data for the apprentice and trainee numbers between 1994–95
and 1998–99.
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Appendix B
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���� +HDOWK�6HUYLFHV�0DQDJHUV ���� ���� ������� ���� �������� ������� �������
���� (GXFDWLRQ�0DQDJHUV ����� ����� ������� ����� �������� ������� �������
���� &RPPLVVLRQHG�2IILFHUV��0DQDJHPHQW� ���� ���� ������� ���� �������� ������� �������
���� &KLOG�&DUH�&RRUGLQDWRUV ���� ���� ������� ���� �������� �������� �������
���� 0HGLD�3URGXFHUV�DQG�$UWLVWLF�'LUHFWRUV ���� ���� ������� ���� �������� �������� �������
���� 2WKHU�6SHFLDOLVW�0DQDJHUV ����� ����� ������� ����� �������� ������� �������
���� 0L[HG�&URS�DQG�/LYHVWRFN�)DUPHUV ������ ������ ������� ������ �������� �������� �������
���� /LYHVWRFN�)DUPHUV ����� ����� ������� ����� �������� �������� �������
���� &URS�)DUPHUV ����� ����� ������� ����� �������� ������� �������
���� $TXDFXOWXUH�)DUPHUV ���� ���� ������� ���� �������� ������� �������
���� &KHPLVWV ���� ���� ������� ���� �������� �������� �������
���� *HRORJLVWV�DQG�*HRSK\VLFLVWV ���� ���� ������� ���� �������� ������� �������
���� /LIH�6FLHQWLVWV ���� ���� ������� ���� �������� �������� �������
���� (QYLURQPHQWDO�DQG�$JULFXOWXUDO�6FLHQFH�3URIHVVLRQDOV ���� ����� ������� ����� �������� ������� �������
���� 0HGLFDO�6FLHQWLVWV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�1DWXUDO�DQG�3K\VLFDO�6FLHQFH�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� $UFKLWHFWV�DQG�/DQGVFDSH�$UFKLWHFWV ����� ����� ������� ����� �������� ������� �������
���� 4XDQWLW\�6XUYH\RUV ���� ���� ������� ���� �������� �������� �������
���� &DUWRJUDSKHUV�DQG�6XUYH\RUV ���� ���� ������� ���� �������� ������� �������
���� &LYLO�(QJLQHHUV ����� ����� ������� ����� �������� ������� �������
���� (OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV ����� ����� ������� ����� �������� ������� �������
���� 0HFKDQLFDO��3URGXFWLRQ�DQG�3ODQW�(QJLQHHUV ����� ����� ������� ����� �������� �������� �������
���� 0LQLQJ�DQG�0DWHULDOV�(QJLQHHUV ���� ���� ������� ���� �������� ������� �������
���� (QJLQHHULQJ�7HFKQRORJLVWV ��� ��� ������� ��� �������� ������� �������
���� 2WKHU�%XLOGLQJ�DQG�(QJLQHHULQJ�3URIHVVLRQDOV ���� ���� ������� ����� �������� ������� �������
���� $FFRXQWDQWV ������ ������ ������� ����� �������� �������� �������
���� $XGLWRUV ���� ���� ������� ���� �������� ������� �������
���� &RUSRUDWH�7UHDVXUHUV ���� ���� ������� ��� �������� �������� �������
���� 0DUNHWLQJ�DQG�$GYHUWLVLQJ�3URIHVVLRQDOV ����� ����� ������� ����� �������� ������� �������
���� 7HFKQLFDO�6DOHV�5HSUHVHQWDWLYHV ����� ����� ������� ����� �������� ������� �������
���� &RPSXWLQJ�3URIHVVLRQDOV ����� ������ ������� ������ �������� ������� �������
���� +XPDQ�5HVRXUFH�3URIHVVLRQDOV ����� ����� ������� ����� �������� ������� �������
���� /LEUDULDQV ����� ����� ������� ����� �������� �������� �������
���� 0DWKHPDWLFLDQV��6WDWLVWLFLDQV�DQG�$FWXDULHV ���� ���� ������� ���� �������� �������� �������
���� %XVLQHVV�DQG�2UJDQLVDWLRQ�$QDO\VWV ����� ����� ������� ����� �������� ������� �������
���� 3URSHUW\�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� 2WKHU�%XVLQHVV�DQG�,QIRUPDWLRQ�3URIHVVLRQDOV ����� ����� ������� ����� �������� ������� �������
���� *HQHUDOLVW�0HGLFDO�3UDFWLWLRQHUV ����� ����� ������� ����� �������� �������� �������
���� 6SHFLDOLVW�0HGLFDO�3UDFWLWLRQHUV ����� ����� ������� ����� �������� �������� �������
���� 1XUVH�0DQDJHUV ���� ���� ������� ���� �������� �������� �������
���� 1XUVH�(GXFDWRUV�DQG�5HVHDUFKHUV ���� ���� ������� ���� �������� ������� �������
���� 5HJLVWHUHG�1XUVHV ������ ������ ������� ������ �������� ������� �������
���� 5HJLVWHUHG�0LGZLYHV ���� ���� ������� ���� �������� ������� �������
���� 5HJLVWHUHG�0HQWDO�+HDOWK�1XUVHV ���� ���� ������� ���� �������� �������� �������
���� 5HJLVWHUHG�'HYHORSPHQWDO�'LVDELOLW\�1XUVHV ���� ��� ������� ��� �������� �������� �������
���� 'HQWDO�3UDFWLWLRQHUV ���� ���� ������� ���� �������� ������� �������
���� 3KDUPDFLVWV ����� ����� ������� ����� �������� ������� �������
���� 2FFXSDWLRQDO�7KHUDSLVWV ���� ���� ������� ���� �������� ������� �������
���� 2SWRPHWULVWV ���� ���� ������� ���� �������� �������� �������
���� 3K\VLRWKHUDSLVWV ���� ���� ������� ����� �������� ������� �������
���� 6SHHFK�3DWKRORJLVWV ���� ���� ������� ���� �������� ������� �������
���� &KLURSUDFWRUV�DQG�2VWHRSDWKV ���� ���� ������� ���� �������� �������� �������
���� 3RGLDWULVWV ��� ��� ������� ��� �������� ������� �������
���� 0HGLFDO�,PDJLQJ�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� 9HWHULQDULDQV ���� ���� ������� ���� �������� �������� �������
���� 'LHWLWLDQV ���� ���� ������� ���� �������� ������� �������
���� 1DWXUDO�7KHUDS\�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� 2WKHU�+HDOWK�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� 3UH�3ULPDU\�6FKRRO�7HDFKHUV ����� ����� ������� ����� �������� �������� �������
���� 3ULPDU\�6FKRRO�7HDFKHUV ������ ������ ������� ������ �������� ������� �������
���� 6HFRQGDU\�6FKRRO�7HDFKHUV ������ ������ ������� ������ �������� ������� �������
���� 6SHFLDO�(GXFDWLRQ�7HDFKHUV ����� ����� ������� ����� �������� ������� �������
���� 8QLYHUVLW\�/HFWXUHUV�DQG�7XWRUV ����� ����� ������� ����� �������� �������� �������
���� 9RFDWLRQDO�(GXFDWLRQ�7HDFKHUV ����� ����� ������� ����� �������� ������� �������
���� ([WUD6\VWHPLF�7HDFKHUV ����� ����� ������� ����� �������� ������� �������
���� (QJOLVK�DV�D�6HFRQG�/DQJXDJH�7HDFKHUV ���� ���� ������� ���� �������� ������� �������
���� (GXFDWLRQ�2IILFHUV ���� ���� ������� ���� �������� �������� �������
���� 6RFLDO�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� :HOIDUH�DQG�&RPPXQLW\�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� &RXQVHOORUV ����� ����� ������� ���� �������� �������� �������
���� 3V\FKRORJLVWV ���� ���� ������� ����� �������� ������� �������
���� 0LQLVWHUV�RI�5HOLJLRQ ����� ����� ������� ����� �������� ������� �������
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���� 0XVLFLDQV�DQG�5HODWHG�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� $FWRUV��'DQFHUV�DQG�5HODWHG�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� 0HGLD�3UHVHQWHUV ���� ���� ������� ���� �������� ������� �������
���� $LU�7UDQVSRUW�3URIHVVLRQDOV ���� ���� ������� ����� �������� ������� �������
���� 6HD�7UDQVSRUW�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� 2FFXSDWLRQDO�DQG�(QYLURQPHQWDO�+HDOWK�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� 2WKHU�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� 0HGLFDO�7HFKQLFDO�2IILFHUV ���� ���� ������� ����� �������� ������� �������
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���� )LQDQFLDO�'HDOHUV�DQG�%URNHUV ����� ����� ������� ����� �������� �������� �������
���� )LQDQFLDO�,QYHVWPHQW�$GYLVHUV ����� ����� ������� ����� �������� ������� �������
���� 2IILFH�0DQDJHUV ����� ����� ������� ����� �������� �������� �������
���� 3URMHFW�DQG�3URJUDP�$GPLQLVWUDWRUV ����� ����� ������� ����� �������� ������� �������
���� 5HDO�(VWDWH�$VVRFLDWH�3URIHVVLRQDOV ����� ����� ������� ����� �������� �������� �������
���� &RPSXWLQJ�6XSSRUW�7HFKQLFLDQV ����� ����� ������� ����� �������� �������� �������
���� 6KRS�0DQDJHUV ������ ������ ������� ������ �������� �������� �������
���� 5HVWDXUDQW�DQG�&DWHULQJ�0DQDJHUV ����� ����� ������� ����� �������� ������� �������
���� &KHIV ����� ����� ������� ����� �������� ������� �������
���� +RWHO�DQG�0RWHO�0DQDJHUV ����� ����� ������� ����� �������� �������� �������
���� &OXE�0DQDJHUV��/LFHQVHG�3UHPLVHV� ���� ���� ������� ���� �������� �������� �������
���� &DUDYDQ�3DUN�DQG�&DPSLQJ�*URXQG�0DQDJHUV ���� ���� ������� ���� �������� �������� �������
���� 2WKHU�+RVSLWDOLW\�DQG�$FFRPPRGDWLRQ�0DQDJHUV ���� ���� ������� ���� �������� �������� �������
���� 6SRUW�DQG�5HFUHDWLRQ�0DQDJHUV ���� ���� ������� ���� �������� �������� �������
���� &XVWRPHU�6HUYLFH�0DQDJHUV ����� ����� ������� ����� �������� �������� �������
���� 7UDQVSRUW�&RPSDQ\�0DQDJHUV ���� ���� ������� ���� �������� �������� �������
���� 2WKHU�0DQDJLQJ�6XSHUYLVRUV��6DOHV�DQG�6HUYLFH� ����� ����� ������� ����� �������� ������� �������
���� (QUROOHG�1XUVHV ����� ����� ������� ����� �������� ������� �������
���� :HOIDUH�$VVRFLDWH�3URIHVVLRQDOV ����� ����� ������� ���� �������� �������� �������
���� $PEXODQFH�2IILFHUV�DQG�3DUDPHGLFV ���� ���� ������� ���� �������� ������� �������
���� 'HQWDO�$VVRFLDWH�3URIHVVLRQDOV ���� ���� ������� ���� �������� ������� �������
���� $ERULJLQDO�DQG�7RUUHV�6WUDLW�,VODQGHU�+HDOWK�:RUNHUV ���� ���� ������� ���� �������� �������� �������
���� 0DVVDJH�7KHUDSLVWV ���� ���� ������� ���� �������� �������� �������
���� 3ROLFH�2IILFHUV ����� ����� ������� ����� �������� �������� �������
���� 3ULPDU\�3URGXFWV�,QVSHFWRUV ���� ���� ������� ���� �������� ������� �������
���� 6DIHW\�,QVSHFWRUV ���� ���� ������� ���� �������� �������� �������
���� 6SRUWVSHUVRQV��&RDFKHV�DQG�5HODWHG�6XSSRUW�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 6HQLRU�)LUH�)LJKWHUV �� ��� ������� ��� �������� ������� �������
���� 5HWDLO�%X\HUV ���� ���� ������� ���� �������� ������� �������
���� /LEUDU\�7HFKQLFLDQV ���� ���� ������� ���� �������� ������� �������
���� 2WKHU�0LVFHOODQHRXV�$VVRFLDWH�3URIHVVLRQDOV ���� ���� ������� ���� �������� �������� �������
���� *HQHUDO�0HFKDQLFDO�(QJLQHHULQJ�7UDGHVSHUVRQV ���� ���� ������� ��� �������� �������� �������
���� 0HWDO�)LWWHUV�DQG�0DFKLQLVWV ������ ����� ������� ����� �������� �������� �������
���� 7RROPDNHUV ����� ����� ������� ���� �������� �������� �������
���� $LUFUDIW�0DLQWHQDQFH�(QJLQHHUV ����� ����� ������� ����� �������� �������� �������
���� 3UHFLVLRQ�0HWDO�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� *HQHUDO�)DEULFDWLRQ�(QJLQHHULQJ�7UDGHVSHUVRQV ���� ��� ������� �� �������� �������� �������
���� 6WUXFWXUDO�6WHHO�DQG�:HOGLQJ�7UDGHVSHUVRQV ����� ����� ������� ����� �������� ������� �������
���� )RUJLQJ�7UDGHVSHUVRQV ��� ����  ���� ��������  VHH�IRRWQRWHV
���� 6KHHWPHWDO�7UDGHVSHUVRQV ���� ���� ������� ����� �������� ������� �������
���� 0HWDO�&DVWLQJ�7UDGHVSHUVRQV ��� ���  ���� ��������  �VHH�IRRWQRWHV
���� 0HWDO�)LQLVKLQJ�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� 0RWRU�0HFKDQLFV ����� ����� ������� ����� �������� �������� �������
���� $XWRPRWLYH�(OHFWULFLDQV ���� ���� ������� ���� �������� �������� �������
���� 3DQHO�%HDWHUV ����� ����� ������� ����� �������� �������� �������
���� 9HKLFOH�3DLQWHUV ���� ���� ������� ����� �������� ������� �������
���� 9HKLFOH�%RG\�0DNHUV ���� ���� ������� ���� �������� ������� �������
���� 9HKLFOH�7ULPPHUV ���� ���� ������� ���� �������� ������� �������
���� (OHFWULFLDQV ������ ����� ������� ����� �������� �������� �������
���� 5HIULJHUDWLRQ�DQG�$LUFRQGLWLRQLQJ�0HFKDQLFV ����� ����� ������� ����� �������� �������� �������
���� (OHFWULFDO�'LVWULEXWLRQ�7UDGHVSHUVRQV ���� ���� ������� ���� �������� �������� �������
���� (OHFWURQLF�,QVWUXPHQW�7UDGHVSHUVRQV ���� ���� ������� ��� �������� �������� �������
���� (OHFWURQLF�DQG�2IILFH�(TXLSPHQW�7UDGHVSHUVRQV ����� ����� ������� ����� �������� ������� �������
���� &RPPXQLFDWLRQV�7UDGHVSHUVRQV ����� ����� ������� ����� �������� �������� �������
���� &DUSHQWU\�DQG�-RLQHU\�7UDGHVSHUVRQV ����� ����� ������� ����� �������� ������� �������
���� )LEURXV�3ODVWHUHUV ����� ����� ������� ����� �������� �������� �������
���� 5RRI�6ODWHUV�DQG�7LOHUV ���� ���� ������� ���� �������� �������� �������
���� %ULFNOD\HUV ����� ����� ������� ����� �������� �������� �������
���� 6ROLG�3ODVWHUHUV ���� ���� ������� ���� �������� �������� �������
���� :DOO�DQG�)ORRU�7LOHUV�DQG�6WRQHPDVRQV ����� ����� ������� ����� �������� �������� �������
���� 3DLQWHUV�DQG�'HFRUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 6LJQZULWHUV ���� ���� ������� ���� �������� ������� �������
���� )ORRU�)LQLVKHUV ���� ���� ������� ���� �������� ������� �������
���� 3OXPEHUV ����� ����� ������� ����� �������� �������� �������
���� 0HDW�7UDGHVSHUVRQV ����� ����� ������� ����� �������� �������� �������
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��WRWDO
��±��
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����±
����

��WRWDO
��±��
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���� %DNHUV�DQG�3DVWU\FRRNV ����� ����� ������� ����� �������� �������� �������
���� &RRNV ����� ����� ������� ����� �������� �������� �������
���� 2WKHU�)RRG�7UDGHVSHUVRQV ���� ���� ������� ���� �������� �������� �������
���� )DUP�2YHUVHHUV ���� ���� ������� ��� �������� �������� �������
���� 6KHDUHUV ���� ���� ������� ���� �������� �������� �������
���� :RRO��+LGH�DQG�6NLQ�&ODVVHUV ���� ���� ������� ���� �������� �������� �������
���� $QLPDO�7UDLQHUV ���� ���� ������� ���� �������� �������� �������
���� 1XUVHU\SHUVRQV ���� ���� ������� ���� �������� ������� �������
���� *UHHQNHHSHUV ����� ����� ������� ����� �������� ������� �������
���� *DUGHQHUV ����� ����� ������� ����� �������� ������� �������
���� *UDSKLF�3UH3UHVV�7UDGHVSHUVRQV ���� ���� ������� ���� �������� �������� �������
���� 3ULQWLQJ�0DFKLQLVWV�DQG�6PDOO�2IIVHW�3ULQWHUV ����� ����� ������� ����� �������� �������� �������
���� %LQGHUV�DQG�)LQLVKHUV ���� ���� ������� ���� �������� ������� �������
���� 6FUHHQ�3ULQWHUV ���� ���� ������� ���� �������� �������� �������
���� :RRG�0DFKLQLVWV�DQG�7XUQHUV ���� ���� ������� ���� �������� �������� �������
���� &DELQHWPDNHUV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�:RRG�7UDGHVSHUVRQV ���� ���� ������� ���� �������� �������� �������
���� +DLUGUHVVHUV ����� ����� ������� ����� �������� ������� �������
���� &ORWKLQJ�7UDGHVSHUVRQV ����� ����� ������� ���� �������� �������� �������
���� 8SKROVWHUHUV�DQG�%HGGLQJ�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� )RRWZHDU�7UDGHVSHUVRQV ���� ���� ������� ���� �������� �������� �������
���� /HDWKHU�*RRGV��&DQYDV�*RRGV�DQG�6DLO�0DNHUV ���� ���� ������� ���� �������� �������� �������
���� 0DULQH�&RQVWUXFWLRQ�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� *ODVV�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� -HZHOOHUV�DQG�5HODWHG�7UDGHVSHUVRQV ���� ���� ������� ���� �������� ������� �������
���� )ORULVWV ���� ���� ������� ���� �������� ������� �������
���� )LUH�)LJKWHUV ���� ���� ������� ���� �������� �������� �������
���� 'ULOOHUV ���� ���� ������� ���� �������� ������� �������
���� &KHPLFDO��3HWUROHXP�DQG�*DV�3ODQW�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
���� 3RZHU�*HQHUDWLRQ�3ODQW�2SHUDWRUV ���� ���� ������� ���� �������� ������� �������
���� 3HUIRUPLQJ�$UWV�6XSSRUW�:RUNHUV ���� ���� ������� ����� �������� ������� �������

����
2WKHU�0LVFHOODQHRXV�7UDGHVSHUVRQV�DQG�5HODWHG
:RUNHUV

���� ���� ������� ���� �������� ������� �������

���� 6HFUHWDULHV�DQG�3HUVRQDO�$VVLVWDQWV ������ ������ ������� ������ �������� �������� �������
���� %RRNNHHSHUV ����� ����� ������� ����� �������� ������� �������
���� &UHGLW�DQG�/RDQV�2IILFHUV ����� ����� ������� ����� �������� ������� �������
���� $GYDQFHG�/HJDO�DQG�5HODWHG�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� &RXUW�DQG�+DQVDUG�5HSRUWHUV ���� ���� ������� ���� �������� ������� �������
���� ,QVXUDQFH�$JHQWV ����� ����� ������� ����� �������� �������� �������

����
,QVXUDQFH�5LVN�6XUYH\RUV��,QYHVWLJDWRUV�DQG�/RVV
$GMXVWHUV

���� ���� ������� ���� �������� ������� �������

���� 'HVNWRS�3XEOLVKLQJ�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
���� 7UDYHO�$WWHQGDQWV ���� ���� ������� ���� �������� ������� �������

����
2WKHU�0LVFHOODQHRXV�$GYDQFHG�&OHULFDO�DQG�6HUYLFH
:RUNHUV

���� ���� ������� ����� �������� ������� �������

���� *HQHUDO�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� .H\ERDUG�2SHUDWRUV ������ ������ ������� ������ �������� ������� �������
���� 5HFHSWLRQLVWV ������ ������ ������� ������ �������� �������� �������
���� $FFRXQWLQJ�&OHUNV ������ ������ ������� ������ �������� ������� �������
���� 3D\UROO�&OHUNV ����� ����� ������� ����� �������� �������� �������
���� %DQN�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� ,QVXUDQFH�&OHUNV ����� ����� ������� ����� �������� �������� �������
���� 0RQH\�0DUNHW�DQG�6WDWLVWLFDO�&OHUNV ���� ���� ������� ���� �������� ������� �������
���� 3URGXFWLRQ�5HFRUGLQJ�&OHUNV ���� ���� ������� ���� �������� �������� �������
���� 7UDQVSRUW�DQG�'HVSDWFKLQJ�&OHUNV ����� ����� ������� ����� �������� �������� �������
���� 6WRFN�DQG�3XUFKDVLQJ�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� ,QTXLU\�DQG�$GPLVVLRQV�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� /LEUDU\�$VVLVWDQWV ���� ����� ������� ����� �������� ������� �������
���� 3HUVRQQHO�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� ,QWHUPHGLDWH�,QVSHFWRUV�DQG�([DPLQHUV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�,QWHUPHGLDWH�&OHULFDO�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 6DOHV�5HSUHVHQWDWLYHV ����� ����� ������� ����� �������� �������� �������
���� 0RWRU�9HKLFOH�DQG�5HODWHG�3URGXFWV�6DOHVSHUVRQV ����� ����� ������� ����� �������� �������� �������
���� 5HWDLO�DQG�&KHFNRXW�6XSHUYLVRUV ����� ����� ������� ����� �������� ������� �������
���� (GXFDWLRQ�$LGHV ����� ����� ������� ����� �������� ������� �������
���� &KLOGUHQ¶V�&DUH�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 6SHFLDO�&DUH�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 3HUVRQDO�&DUH�DQG�1XUVLQJ�$VVLVWDQWV ����� ����� ������� ����� �������� �������� �������
���� +RWHO�6HUYLFH�6XSHUYLVRUV ���� ���� ������� ���� �������� �������� �������
���� %DU�$WWHQGDQWV ����� ����� ������� ����� �������� ������� �������
���� :DLWHUV ����� ����� ������� ����� �������� ������� �������
���� +RVSLWDOLW\�7UDLQHHV ��� ��� ������� ��� �������� ������� �������
���� 'HQWDO�$VVLVWDQWV ����� ����� ������� ����� �������� ������� �������
���� 9HWHULQDU\�1XUVHV ���� ���� ������� ���� �������� �������� �������
���� 3ULVRQ�2IILFHUV ���� ���� ������� ���� �������� ������� �������
���� *DPLQJ�:RUNHUV ���� ���� ������� ���� �������� ������� �������
���� 3HUVRQDO�&DUH�&RQVXOWDQWV ����� ����� ������� ����� �������� ������� �������
���� )LWQHVV�,QVWUXFWRUV�DQG�5HODWHG�:RUNHUV ���� ���� ������� ���� �������� ������� �������
���� 7UDYHO�DQG�7RXULVP�$JHQWV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�,QWHUPHGLDWH�6HUYLFH�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 0RELOH�&RQVWUXFWLRQ�3ODQW�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� )RUNOLIW�'ULYHUV ����� ����� ������� ����� �������� �������� �������
���� 2WKHU�0RELOH�3ODQW�2SHUDWRUV ����� ����� ������� ����� �������� ������� �������
���� (QJLQH�DQG�%RLOHU�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
���� &UDQH��+RLVW�DQG�/LIW�2SHUDWRUV ���� ���� ������� ���� �������� ������� �������
���� (QJLQHHULQJ�3URGXFWLRQ�6\VWHPV�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� 3XOS�DQG�3DSHU�0LOO�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
���� 2WKHU�,QWHUPHGLDWH�6WDWLRQDU\�3ODQW�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 6HZLQJ�0DFKLQLVWV ����� ����� ������� ����� �������� �������� �������
���� 7H[WLOH�DQG�)RRWZHDU�3URGXFWLRQ�0DFKLQH�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 3ODVWLFV�3URGXFWLRQ�0DFKLQH�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 5XEEHU�3URGXFWLRQ�0DFKLQH�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
���� &KHPLFDO�3URGXFWLRQ�0DFKLQH�2SHUDWRUV ���� ���� ������� ���� �������� ������� �������
���� :RRG�3URFHVVLQJ�0DFKLQH�2SHUDWRUV ���� ���� ������� ���� �������� �������� �������
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���� 3DSHU�3URGXFWV�0DFKLQH�2SHUDWRUV ���� ���� ������� ���� �������� ������� �������
���� *ODVV�3URGXFWLRQ�0DFKLQH�2SHUDWRUV ���� ���� ������� ���� �������� ������� �������

����
&OD\��6WRQH�DQG�&RQFUHWH�3URFHVVLQJ�0DFKLQH
2SHUDWRUV

���� ���� ������� ���� �������� �������� �������

���� 3KRWRJUDSKLF�'HYHORSHUV�DQG�3ULQWHUV ���� ���� ������� ���� �������� ������� �������
���� 2WKHU�,QWHUPHGLDWH�0DFKLQH�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 7UXFN�'ULYHUV ������ ������ ������� ������ �������� �������� �������
���� %XV�DQG�7UDP�'ULYHUV ����� ����� ������� ����� �������� ������� �������
���� $XWRPRELOH�'ULYHUV ����� ����� ������� ����� �������� ������� �������
���� 'HOLYHU\�'ULYHUV ����� ����� ������� ����� �������� ������� �������
���� 7UDLQ�'ULYHUV�DQG�$VVLVWDQWV ���� ���� ������� ����� �������� ������� �������
���� 0LQHUV ����� ����� ������� ����� �������� ������� �������

���� %ODVWLQJ�:RUNHUV�VHH�IRRWQRWH ��� ��� ������� ��� ��������
VHH

IRRWQRWH
VHH�IRRWQRWH

���� 6WUXFWXUDO�6WHHO�&RQVWUXFWLRQ�:RUNHUV ���� ���� ������� ���� �������� ������� �������
���� ,QVXODWLRQ�DQG�+RPH�,PSURYHPHQWV�,QVWDOOHUV ����� ����� ������� ����� �������� �������� �������
���� 0RWRU�9HKLFOH�3DUWV�DQG�$FFHVVRULHV�)LWWHUV ����� ����� ������� ����� �������� ������� �������
���� 3URGXFW�4XDOLW\�&RQWUROOHUV ����� ����� ������� ����� �������� �������� �������
���� 6WRUHSHUVRQV ������ ������ ������� ������ �������� �������� �������
���� 6HDIDUHUV�DQG�)LVKLQJ�+DQGV ���� ���� ������� ���� �������� ������� �������
���� )RUHVWU\�DQG�/RJJLQJ�:RUNHUV ���� ���� ������� ���� �������� ������� �������
���� 3ULQWLQJ�+DQGV ���� ���� ������� ���� �������� ������� �������
���� 5HJLVWU\�DQG�)LOLQJ�&OHUNV ����� ����� ������� ����� �������� �������� �������
���� 0DLO�6RUWLQJ�&OHUNV ����� ����� ������� ����� �������� ������� �������
���� 6ZLWFKERDUG�2SHUDWRUV ����� ����� ������� ����� �������� �������� �������
���� 0HVVHQJHUV ����� ����� ������� ����� �������� �������� �������
���� %HWWLQJ�&OHUNV ���� ���� ������� ���� �������� ������� �������
���� 2IILFH�7UDLQHHV ��� ��� ������� ��� �������� ������� �������
���� 2WKHU�(OHPHQWDU\�&OHUNV ����� ����� ������� ���� �������� �������� �������
���� 6DOHV�$VVLVWDQWV ������ ������ ������� ������ �������� ������� �������
���� &KHFNRXW�2SHUDWRUV�DQG�&DVKLHUV ������ ������ ������� ������ �������� �������� �������
���� 7LFNHW�6DOHVSHUVRQV ����� ����� ������� ����� �������� ������� �������
���� 6WUHHW�9HQGRUV�DQG�5HODWHG�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� 7HOHPDUNHWHUV ���� ����� ������� ����� �������� ������� �������
���� 6DOHV�'HPRQVWUDWRUV�DQG�0RGHOV ���� ���� ������� ���� �������� �������� �������
���� 6HUYLFH�6WDWLRQ�$WWHQGDQWV ����� ����� ������� ����� �������� �������� �������
���� 6DOHV�DQG�6HUYLFH�7UDLQHHV ��� ��� ������� ��� �������� ������� �������
���� 2WKHU�(OHPHQWDU\�6DOHV�:RUNHUV ���� ���� ������� ���� �������� ������� �������
���� *XDUGV�DQG�6HFXULW\�2IILFHUV ����� ����� ������� ����� �������� �������� �������
���� 8VKHUV��3RUWHUV�DQG�5HODWHG�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� 'RPHVWLF�+RXVHNHHSHUV ���� ���� ������� ���� �������� �������� �������
���� &DUHWDNHUV ���� ���� ������� ���� �������� �������� �������
���� /DXQGU\�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�(OHPHQWDU\�6HUYLFH�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� &OHDQHUV ������ ������ ������� ������ �������� ������� �������
���� (QJLQHHULQJ�3URGXFWLRQ�3URFHVV�:RUNHUV ����� ����� ������� ����� �������� ������� �������
���� 3URGXFW�$VVHPEOHUV ����� ����� ������� ����� �������� �������� �������
���� 0HDW�DQG�)LVK�3URFHVV�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� 2WKHU�)RRG�)DFWRU\�+DQGV ����� ����� ������� ����� �������� ������� �������
���� :RRG�3URGXFWV�)DFWRU\�+DQGV ����� ����� ������� ����� �������� �������� �������
���� 2WKHU�3URFHVV�:RUNHUV ����� ����� ������� ����� �������� �������� �������
���� +DQG�3DFNHUV ����� ����� ������� ����� �������� ������� �������
���� 3DFNDJHUV�DQG�&RQWDLQHU�)LOOHUV ����� ����� ������� ����� �������� �������� �������
���� 0LQLQJ�6XSSRUW�:RUNHUV�DQG�'ULOOHU¶V�$VVLVWDQWV ���� ���� ������� ���� �������� �������� �������
���� (DUWKPRYLQJ�/DERXUHUV ���� ���� ������� ���� �������� �������� �������
���� 3DYLQJ�DQG�6XUIDFLQJ�/DERXUHUV ����� ����� ������� ���� �������� �������� �������
���� 6XUYH\�+DQGV ���� ���� ������� ���� �������� �������� �������
���� 5DLOZD\�/DERXUHUV ���� ���� ������� ���� �������� �������� �������
���� &RQVWUXFWLRQ�DQG�3OXPEHU¶V�$VVLVWDQWV ����� ����� ������� ����� �������� ������� �������
���� &RQFUHWHUV ����� ����� ������� ����� �������� ������� �������
���� (OHFWULFDO�DQG�7HOHFRPPXQLFDWLRQV�7UDGHV�$VVLVWDQWV ���� ���� ������� ���� �������� �������� �������
���� 2WKHU�0LQLQJ��&RQVWUXFWLRQ�DQG�5HODWHG�/DERXUHUV ���� ���� ������� ���� �������� ������� �������
���� )DUP�+DQGV ������ ����� ������� ����� �������� �������� �������
���� 1XUVHU\�DQG�*DUGHQ�/DERXUHUV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�$JULFXOWXUDO�DQG�+RUWLFXOWXUDO�/DERXUHUV ��� ���� ������� ���� �������� ������� �������
���� .LWFKHQKDQGV ����� ����� ������� ����� �������� �������� �������
���� )DVW�)RRG�&RRNV ����� ����� ������� ����� �������� �������� �������
���� )RRG�7UDGHV�$VVLVWDQWV ���� ���� ������� ���� �������� ������� �������
���� *DUEDJH�&ROOHFWRUV ���� ���� ������� ���� �������� �������� �������
���� )UHLJKW�DQG�)XUQLWXUH�+DQGOHUV ���� ����� ������� ����� �������� ������� �������
���� +DQG\SHUVRQV ����� ����� ������� ����� �������� ������� �������
���� 2WKHU�0LVFHOODQHRXV�/DERXUHUV�DQG�5HODWHG�:RUNHUV ����� ����� ������� ����� �������� �������� �������
7RWDO ������� ������� �������

Estimates have been rounded and discrepancies may occur. Derived average was calculated
using a linear extrapolation of percentage shift in total employment between 1996–97 and
1997–98.

Note: ASCO 4123 Forging Tradesperson, 4125 Metal Casting Tradespersons and 7912 Blasting Workers were all
assigned as 100 workers in 1995–96 as calculations used to derive other data produced negative values for these
occupations. Compensation was made in the overall calculation to keep the total workforce in line with figures
published by the ABS for 1995–96.

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks,
Murphy & Douglas 1998.
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Appendix C
������� ������� ������� �������

VFHQDULRV
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������ ������ ������ ������ ������ ��� ���� ���

�� %XVLQHVV�	�,QIRUPDWLRQ
3URI�

������ �� ������ ������ �� ������ ������ ��
������ ������ ������ ������� ������ �� ��� ��

�� +HDOWK�3URI� ������ � ������ ������ ��� ������ ������ ��� ������ ������ ������ ������ ������ ��� ���� ���
�� (GXFDWLRQ�3URI� ������ � ������ ������ � ������ ������ ��� ������ ������ ������ ������ ������ ��� ��� ���
�� 6RFLDO��$UWV�	

0LVFHOODQHRXV�3URI�
������ �� ������ ������ �� ������ ������ ��

������ ������ ������ ������ ������ �� ��� ��

�� 6FLHQFH��(QJLQHHULQJ�	
5HODWHG�$VVRF��3URI�

������ ���� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ���� ���� ����

�� %XVLQHVV�	
$GPLQLVWUDWLRQ
$VVRFLDWH�3URI�

������ ��� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ���� ���� ����

�� 0DQDJLQJ�6XSHUYLVRUV
�6DOHV�	�6HUYLFH�

������ � ������ ������ � ������ ������ �
������ ������ ������ ������ ������ � � �

�� +HDOWK�	�:HOIDUH
$VVRFLDWH�3URI�

����� �� ������ ����� �� ������ ����� ���
������ ����� ������ ������ ������ ��� ��� ���

�� 2WKHU�$VVRFLDWH�3URI� ����� ��� ������ ����� ��� ������ ����� ��� ������ ����� ������ ������ ������ ��� ��� ���
�� 0HFKDQLFDO�	

)DEULFDWHG�(QJ�
7¶SHUVRQV

������ ���� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ���� ���� ����

�� $XWRPRWLYH
7UDGHVSHUVRQV
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�� (OHFWULFDO�	�(OHFWURQLFV
7UDGHVSHUVRQV

������ ���� ������ ������ ���� ������ ������ ����
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�� &RQVWUXFWLRQ
7UDGHVSHUVRQV
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�� 2WKHU�7UDGHVSHUVRQV�	
5HODWHG�:RUNHUV

������ ���� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ���� ���� ����

�� 6HFUHWDULHV�	�3HUVRQDO
$VVLVWDQWV

������ � ������ ������ �� ������ ������ �
������ ������ ������ ������ ������ � �� �

�� 2WKHU�$GYDQFHG
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:RUNHUV
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�� ,QWHUPHGLDWH�&OHULFDO
:RUNHUV

������ ���� ������ ������ ����� ������ ������ �����
������ ������ ������ ������ ������ ����� ����� �����

�� ,QWHUPHGLDWH�6DOHV�	
5HODWHG�:RUNHUV

������ ���� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ����� ����� �����

�� ,QWHUPHGLDWH�6HUYLFH
:RUNHUV

������ ���� ������ ������ ���� ������ ������ �����
������ ������ ������ ������ ������ ����� ����� �����

�� ,QWHUPHGLDWH�3ODQW
2SHUDWRUV

������ ��� ������ ������ ��� ������ ������ ���
������ ������ ������ ������ ������ ��� ��� ���

�� ,QWHUPHGLDWH�0DFKLQH
2SHUDWRUV

������ ��� ������ ������ ��� ������ ������ ���
������ ������ ������ ������ ������ ��� ���� ���

�� 5RDG�	�5DLO�7UDQVSRUW
'ULYHUV

������ ��� ������ ������ ��� ������ ������ ���
������ ������ ������ ������ ������ ��� ���� ���

�� 2WKHU�,QW��3URGXFWLRQ�	
7UDQVSRUW�:RUNHUV

������ ��� ������ ������ ���� ������ ������ ����
������ ������ ������ ������ ������ ���� ���� ����

�� (OHPHQWDU\�&OHUNV ����� � ������ ����� � ������ ����� �� ������ ����� ������ ������ ������ �� �� ��
�� (OHPHQWDU\�6DOHV

:RUNHUV
������ ���� ������ ������ ���� ������ ������ �����

������ ������ ������ ������ ������ ����� ����� �����

�� (OHPHQWDU\�6HUYLFH
:RUNHUV

������ �� ������ ������ ��� ������ ����� ���
������ ������ ������ ������ ������ ��� ��� ���

�� &OHDQHUV ������ ��� ������ ������ ��� ������ ������ ��� ������ ������ ������ ������ ������ ��� ���� ���
�� )DFWRU\�/DERXUHUV ������ ���� ������ ������ ���� ������ ������ ���� ������ ������ ������ ������ ������ ���� ����� ����
�� 2WKHU�/DERXUHUV�	

5HODWHG�:RUNHUV
������ ���� ������ ������ ���� ������ ������ ����

������ ������ ������ ������ ������ ���� ����� ����

7RWDO ������� ����� ������ ������� ������ ������ ������� ������ ������ ������� ������ ������ ������ ������ ������

127(��7KHVH�IRUHFDVWV�DUH�EDVHG�RQ�GDWD�IURP�WKH���������&RQWUDFW�RI�WUDLQLQJ�FROOHFWLRQ�DQG�WKH�(FRQWHFK�HPSOR\PHQW�IRUHFDVWV�SUHVHQWHG�LQ�WKH�WDEOH��$Q\�FKDQJHV�LQ
WUDLQLQJ�RU�HFRQRPLF�SROLFLHV�VLQFH�WKH�WLPH�DW�ZKLFK�WKHVH�IRUHFDVWV�ZHUH�PDGH�PXVW�EH�FRQVLGHUHG�ZKHQ�LQWHUSUHWLQJ�WKH�GDWD�

Source: National apprentice and trainee statistics, ABS unpublished data based on 1996 Census benchmarks,
Murphy & Douglas 1998.
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Appendix D
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Source: National apprentice and trainee statistics, ABS Unpublished data based on 1996 Census benchmarks,
Murphy & Douglas 1998.


