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The Industry Commission stated in its paper, Assessing Australia’s Productivity Performance, that it is generally believed in many countries that productivity growth has led to a reduction in demand for low-skilled occupations and workers and increased demand for high-skilled workers. It also noted that most OECD countries seem to have experienced decreased demand for low-skilled workers with the result that earnings differentials have expanded and/or there has been increased unemployment of low-skilled workers (IC 1997b).

A range of factors affecting the skill of the workforce is briefly discussed in the following two sections. However, the main purpose of this chapter is to examine the Australian evidence on whether productivity growth is associated with changes in the skill profile of the workforce. 
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Skill is multidimensional. EPAC (1996b) identifies three interrelated sources of skills: inherited personal characteristics; skills developed through formal education and training; and skills developed through work experience and informal training. In this paper, broad groupings based on educational attainment and occupation are used as indicators of skill. Measurement of skill is discussed further in section � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK10" \a \t \* MERGEFORMAT �4.3�.

The structure of the workforce in terms of skill has changed over time, with the average skill level (as measured in a variety of ways) increasing. A number of demand and supply side factors have contributed to the change, together with institutional changes.

On the demand side, the demand for skills is driven by firms’ need for employees to perform more demanding tasks. The wages and salaries that must be paid to attract skilled employees puts a curb on the demand for skill. On the supply side, people make decisions about investing in human capital for a range of personal and financial reasons. 



A range of factors affects the skill composition of employment. Some industries are affected more than others. These factors include the following. 

Shifts in the composition of production.

Growth in the demand for services has been a major factor changing the composition of production. Rapid growth in the service sector has led to growth in white collar employment, both high and low skill, with many of these new jobs placing a greater emphasis on interpersonal skills rather than the physical or motor skills required for many low-skilled blue collar production jobs.

Expansion of international trade.

The effect of international trade on the demand for low-skilled workers is the subject of debate (see OECD 1996b for example). An increase in international trade will result in a relative decrease in demand for low-skilled labour if imports are concentrated in sectors that employ a larger proportion of low-skilled workers and exports are concentrated in sectors that employ predominantly high-skilled workers. 

However, EPAC (1996a) suggested that there was insufficient evidence to draw definite conclusions about the link between changes in Australia’s pattern of international trade and increased demand for skilled labour. 

Technological change. 

The implications of technological change for the skill composition of the workforce depend on the type of technological change and the area of application. Overall the net effect is unclear. EPAC (1996a) suggested that definite conclusions about the net effect cannot be drawn from available evidence. The role of technological change, and productivity growth in general, is discussed in the next section.

On the supply side, the number of skilled workers has increased. The proportion of people staying on at school and undertaking post-school education and training has increased. EPAC (1996b) attributed increasing school retention rates to a variety of factors including government incentives, declining youth employment opportunities and the perception that improved qualifications lead to better job opportunities. 
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Productivity and skill are interdependent. The development of skills can affect productivity growth. But some forms of productivity growth (for example, technological change) can affect the demand for skills in some circumstances. 

Productivity depends, in part, on the knowledge, skills and attitudes of the labour force. Skill plays a key role in enhancing employees’ flexibility and effectiveness. It has also been argued that education levels are linked to productivity growth. This is based on the idea that a more educated workforce will be able to develop, modify and adapt to new processes and techniques, allowing productivity to rise more rapidly (see OECD 1994 for example).

On the other hand, changes in productivity may result in changes in the demand for, and supply of, certain skills. The links between productivity growth and changes in the skill composition of employment are not straightforward — they depend on the source of the productivity growth. 

One major source of productivity growth is technological change. Despite considerable debate internationally over how much of the decreased demand for low-skilled workers is due to technological change, this issue remains unresolved (OECD 1996b). However, in some circumstances, the links are clearer. OECD (1998b, p. 54) notes

In general, the generation and diffusion of new technologies, shifts in the composition of final demand, and shifts in labour supply all underlie changes in the skill composition of employment and in the importance of different occupational categories to job growth. Even though it is hard to identify the impact of each, it is generally agreed that when new technologies are introduced into production processes, the demand for low-skilled workers drops and that for high-skilled workers rises. At the same time, and in addition to this upskilling, technology can also have a “deskilling” effect. As new technologies perform a greater variety of tasks, the skills required for certain occupations may be reduced. There is, in fact, evidence that IT [information technology] is reducing the requirements of middle-management jobs, traditionally thought of as skilled.

Another source of productivity growth is increased competitive pressures. For example, industries that have been shielded from competitive pressures may have been able to maintain higher manning levels than otherwise would be the case. There is strong evidence of this in Australian government business enterprises in the infrastructure area. When these industries have been exposed to clearer commercial operating guidelines and competition in order to increase their productivity, labour shedding has been commonly observed. A point of interest is whether low-skilled workers are more likely to be affected by labour shedding than high-skilled workers.
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To examine the link between skill and productivity growth, skill needs to be measured. Since skill is a multidimensional concept, direct measurement is difficult and, in empirical work, proxies for skill are often used. Two commonly used proxies are educational attainment and occupation. 

Each of these proxies has its limitations (see Spenner 1990 for a detailed discussion of alternative measures of skill). It is to the lack of direct or objective measures of skill and the use of proxies that OECD (1996b) attributes, in part, the lack of consensus about the impact of technical change on the skill composition of employment. 

Limitations of the educational attainment measure include the following.

Educational attainment does not capture variations in the quality of schooling over time.

The amount of schooling and actual skill requirements of the job often do not correspond. The use of credentials as a screening mechanism for jobs can mean that the employee has skills in excess of those needed for the job. 

On-the-job learning (on-the-job training and work experience) is not captured because only formal training is covered.

Nonetheless, according to the OECD (1994), measures of educational attainment are reasonable proxies for ‘human capital’. 

Occupation can be highly correlated with formal education. For example, most high-skilled white collar occupations require tertiary qualifications and high-skilled blue collar occupations require trade qualifications. But for some occupations, such as some low-skilled blue collar occupations, formal education may be less important, with greater reliance placed on on�the�job training and experience. However, occupation as a measure of skill also has its limitations, which include the following.

Some occupational classifications, particularly at high levels of aggregation, can embrace some heterogeneous skills. 

The skill content of both high-skilled and low-skilled occupations may have changed over time. 

Educational attainment and occupation are used in the following sections as complementary measures of skill. For both these proxies, broad groupings related to skill are used, rather than detailed groupings. Educational attainment is mainly examined in terms of whether or not workers have post-school qualifications. Occupation is based on four broad groups: high�skilled white collar, high�skilled blue collar, low�skilled white collar and low�skilled blue collar.
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Trends in employment by educational attainment

Construction of a continuous data series on educational attainment is hampered by changes in the classification systems used by the ABS. Only broad classification is possible. The following classification system based on completion of different stages of education is used in this paper.

With post-school qualifications, which includes:

degree or higher (a bachelor degree, a graduate or post-graduate diploma, masters degree or a doctorate); and

other qualifications (including vocational or trade qualifications). 

Without post-school qualifications, which includes:

completed secondary school (the highest level of secondary school available at the time the employee left school, for example, Year 12 or equivalent);

did not complete secondary school (including employees who never attended school); and

still at school.

Differences in collection methods and definitions that affect the series presented in this chapter are detailed in appendix A. One major reclassification instituted by the ABS in 1993 involved a reclassification of people holding qualifications earned as a result of less than one semester’s full-time study from the ‘with post-school qualifications’ group to the ‘without post-school qualifications’ group. This change, combined with another change to the wording of the questionnaire, is estimated by the ABS to have lowered the total for the ‘with post-school qualifications’ group in 1993 by 400 000 to 500 000 compared with the old methodology (ABS 1993b). Sufficient information was not available to make appropriate adjustments to take account of this change at the industry sector level. This creates a break in the series presented in this chapter, which affects the validity of comparisons made between data before and after 1993. Where possible, an indication of whether the comparison may underestimate or overestimate the change is provided.

Profile of employment by educational attainment

The workforce has become better educated on average. Between February 1984 and May 1997, the share of the employed workforce with post-school qualifications increased steadily from around 44 to 48 per cent� (table � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK7 \a \r \* MERGEFORMAT �4.1�). Both males and females are becoming better educated — females at a faster rate. However, the share of more qualified females has been consistently lower than the share of more qualified males. 

The other side of the increase in educational attainment is the decrease in the share of workers without post-school qualifications (figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK1 \a \r \* MERGEFORMAT �4.1�). A fall in the proportion of workers who did not complete secondary school was the factor largely responsible (figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK2 \a \r \* MERGEFORMAT �4.2�). 

There are supply and demand factors behind the trend to more educated workers. Strong increases in retention rates to Year 12 have increased the supply of relatively more skilled workers (and reduced the supply of workers without completed secondary education). The Year 12 retention rate has increased dramatically — from 45 per cent in 1984 to 71.8 per cent in 1997 (ABS 1998a). 
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15�64 year olds

�1984a��1997b��Differencec���Education group��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��Males����������With post-school qualifications�1 859.2�47.2��2 362.3�50.8��503.1�27.1��Without post-school qualifications�2 082.0�52.8��2 292.4�49.2��210.4�10.1��Total�3 941.2�100.0��4 654.7�100.0��713.5�18.1��Females����������With post-school qualifications�914.7�38.9��1 608.9�44.9��694.2�75.9��Without post-school qualifications�1 433.8�61.1��1 975.4�55.1��541.6�37.8��Total�2 348.5�100.0��3 584.4�100.0��1 235.8�52.6��Persons����������With post-school qualifications�2 773.9�44.1��3 971.3�48.2��1 197.3�43.2��Without post-school qualifications�3 515.8�55.9��4 267.8�51.8��752.0�21.4��Total�6 289.7�100.0��8 239.0 �100.0��1 949.3�31.0��a February data. b May data. c Break in series in 1993 means comparisons between 1984 and 1997 may underestimate the rise in the ‘with post-school qualifications’ group and overestimate the rise in the ‘without post-school qualifications’ group.

Sources:–Based on ABS (Labour Force Status and Educational Attainment, Australia, Cat. no. 6235.0; Transition from Education to Work, Australia, Cat. no. 6227.0; unpublished data).
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� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\EDU_DFT1.XLS" "total ind (with_without)" \a \p �����a 15�64 year olds. b February data from 1984 to 1988 and May data from 1989 to 1997.

Data sources: Based on ABS (Labour Force Status and Educational Attainment, Australia, Cat. no. 6235.0; Transition from Education to Work, Australia, Cat. no. 6227.0; unpublished data).
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� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\EDU_DFT1.XLS" "total ind (detailed)" \a \p �����a 15�64 year olds. b February data from 1984 to 1988 and May data from 1989 to 1997.

Data sources: Based on ABS (Labour Force Status and Educational Attainment, Australia, Cat. no. 6235.0; Transition from Education to Work, Australia, Cat. no. 6227.0).

The increasing trend in the share of the employed workforce with post-school qualifications has occurred across all market sector industries. Consequently, the distribution of the number of workers by educational attainment category across industries has not changed dramatically, although Manufacturing is a notable exception due to the relatively smaller number of people employed in that sector in the latter period (table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK2" \a \t \* MERGEFORMAT �4.2�). Of the market sector industries, Manufacturing was the largest employer of workers with post-school qualifications, accounting for around 16 per cent of these workers in 1984, falling to around 13 per cent by 1997. Retail trade and Construction were the next two largest employers of more educated workers. 

Manufacturing and Retail trade also accounted for the largest share of workers without post-school qualifications. Manufacturing had a larger share than Retail trade in 1984 (nearly 20 per cent compared with 18 per cent) but, by 1997, Retail trade had nearly 21 per cent compared with 14 per cent for Manufacturing. 
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15�64 year olds

�1984a��1997b��Differencec���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��With post-school qualifications���������Agriculture�98.0�3.5��118.4�3.0��20.4�20.9��Mining�51.0�1.8��42.7�1.1��-8.2�-16.2��Manufacturing�446.5�16.1��509.2�12.8��62.7�14.0��Electricity, gas and water�78.2�2.8��45.3�1.1��-32.9�-42.0��Construction�226.2�8.2��327.9�8.3��101.7�44.9��Wholesale trade�140.6�5.1��225.3�5.7��84.7�60.2��Retail trade�259.3�9.3��349.3�8.8��89.9�34.7��Trans., storage and comm.�187.6�6.8��212.7�5.4��25.1�13.4��Accomm., cafes and rest.�61.5�2.2��129.9�3.3��68.5�111.3��Cultural and rec. services�43.7�1.6��88.3�2.2��44.6�102.2��Market sector�1 592.6�57.4��2 049.0�51.6��456.5�28.7��Total industries�2 773.9�100.0��3 971.3�100.0��1 197.3�43.2��Without post-school qualifications����������Agriculture�276.8�7.9��268.4�6.3��-8.3�-3.0��Mining�45.4�1.3��37.8�0.9��-7.6�-16.7��Manufacturing�684.4�19.5��603.1�14.1��-81.2�-11.9��Electricity, gas and water�67.8�1.9��22.9�0.5��-44.8�-66.1��Construction�192.1�5.5��238.7�5.6��46.6�24.2��Wholesale trade�227.6�6.5��281.1�6.6��53.6�23.5��Retail trade�613.6�17.5��881.5�20.7��267.9�43.7��Trans., storage and comm.�281.1�8.0��343.2�8.0��62.1�22.1��Accomm., cafes and rest.�143.2�4.1��262.0�6.1��118.7�82.9��Cultural and rec. services�54.1�1.5��111.3�2.6��57.2�105.6��Market sector�2 586.1�73.6��3 050.2�71.5��464.1�17.9��Total industries�3 515.8�100.0��4 267.8�100.0��752.0�21.4��All education groups����������Agriculture�374.7�6.0��386.8�4.7��12.1�3.2��Mining�96.4�1.5��80.6�1.0��-15.8�-16.4��Manufacturing�1 130.9�18.0��1 112.3�13.5��-18.5�-1.6��Electricity, gas and water�145.9�2.3��68.3�0.8��-77.7�-53.2��Construction�418.3�6.7��566.6�6.9��148.2�35.4��Wholesale trade�368.2�5.9��506.4�6.1��138.2�37.5��Retail trade�872.9�13.9��1 230.8�14.9��357.8�41.0��Trans., storage and comm.�468.7�7.5��555.9�6.7��87.2�18.6��Accomm., cafes and rest.�204.7�3.3��391.9�4.8��187.2�91.4��Cultural and rec. services�97.8�1.6��199.6�2.4��101.8�104.1��Market sector�4 178.6�66.4��5 099.2�61.9��920.5�22.0��Total industries�6 289.7�100.0��8 239.0�100.0��1 949.3�31.0��a February data. b May data. c Break in series in 1993 means comparisons between 1984 and 1997 may underestimate rises and overestimate falls in ‘with post-school qualifications’ and underestimate falls and overestimate rises in ‘without post-school qualifications’.

Source:–Based on ABS (unpublished data).

Relationship between productivity growth and educational attainment

As discussed earlier, educational qualifications of workers can affect productivity, and productivity growth can affect the educational attainment profile of the workforce. Less educated workers clearly make up a declining share of the workforce at the aggregate level. An industry view is now taken to examine if there is an association between productivity growth and educational attainment across industry sectors. This issue is explored by seeking answers to the following two questions.

Does the educational attainment profile of high productivity growth industries differ systematically from the economywide average and from low productivity growth industries?

Is there any association between productivity growth and changes in the educational attainment profile of the workforce at the industry level?

Educational attainment profile of high and low productivity growth industries

Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK3 \a \r \* MERGEFORMAT �4.3� shows the percentage of the employed workforce without post-school qualifications for selected industries with different rates of multifactor productivity (MFP) growth. The top panel shows the high productivity growth industries and the bottom panel shows the low productivity growth industries.

Taking the Total industries profile as the benchmark, the figures suggest that there is no systematic pattern for high and low productivity growth industries.� Two of the three high productivity growth industries (Manufacturing and Transport, storage and communication) have a less qualified workforce than average. Electricity, gas and water is more qualified than average.� 

Four of the five low productivity growth industries also have a less qualified workforce than average. The exception in this case is Construction. Both Electricity, gas and water and Construction have higher shares of workers with ‘other qualifications’, particularly trade qualifications, than Total industries. This contributes to their higher shares of workers with post-school qualifications.
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� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\EDU_DFT1.XLS" "share without psq (high prod)" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\EDU_DFT1.XLS" "share without psq (low prod)" \a \p �����a 15-64 year olds. b August data.

Data source: Based on ABS (unpublished data). 

Even though no systematic association was found, the fact that the high productivity growth industries have a different educational attainment pattern from that of the workforce as a whole means that relative growth or decline in these industries will have some effect on the overall educational structure of employment. As a relatively large employer, Manufacturing is likely to be most relevant in this sense. 

Likewise, no systematic pattern was found for high and low productivity growth industries when the more detailed education subgroups were examined. However, this is not unexpected, particularly when looking at broad skill groups. Different industries require different levels of skill and qualifications for the type of work carried out. For example, some activities within Accommodation, cafes and restaurants do not require high skill levels because of the nature of the work.

On the basis of figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK3" \a \t \* MERGEFORMAT �4.3�, there is no pattern across both high and low productivity growth industries that suggests that the share of qualified workers in an industry’s workforce is associated with productivity growth. In terms of the trend over time, the general decline in the share of workers without post-school qualifications applies across industries, whether high or low MFP growth.� The rate of decline in each of these industries is examined in the next section. 

Growth in productivity and change in educational attainment

Productivity growth, depending on its source, could result in changes to educational attainment profiles over time through the recruitment or retrenchment of low or high skilled workers. This section examines whether the share of the employed workforce without post-school qualifications has been decreasing more rapidly in high productivity growth industries than low productivity growth industries. 

Changes in multifactor productivity and educational attainment over time

Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK4 \a \r \* MERGEFORMAT �4.4� shows an index of the share of employed persons without post-school qualifications together with an index of MFP for individual industries. Taking the period as a whole, and taking account of the break in series, there is a declining trend in the share of the employed workforce without post-school qualifications for each of the industries, regardless of the direction of change in MFP.

Although the general volatility of the employment data in figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK4" \a \t \* MERGEFORMAT �4.4� makes it difficult to compare the year-to-year changes in the share of less qualified workers with changes in MFP, there is no obvious correlation. The different effect of the break in series on Electricity, gas and water is discussed in box � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK6" \a \t \* MERGEFORMAT �4.1�.

A more systematic view of average growth over the period across industries is presented below.
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Index 1983�84 = 100

� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_manu (nopsq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_egw (no psq)" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_tsc (no psq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_constr (no psq)" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_wholesale (no psq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_retail (no psq)" \a \p ������(Continued on next page)���Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK4 \a \r \* MERGEFORMAT �4.4� 	(Continued)	

� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_accomm (no psq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_cultural (nopsq)" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_mfp_market (nopsq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "indexsh_legend (nopsq)" \a \p �����a 15�64 year olds. b MFP data are for financial years and are not available for 1996�97. Employment data are for the month of February for 1984 to 1988 and May for 1989 to 1997. c MFP data for Total industries are not available.

Data sources: Estimates for MFP updated from Gretton and Fisher (1997); estimates for employment based on ABS (unpublished data).

Average growth in educational attainment and productivity

A summary way of examining the relationship between changes in educational attainment and productivity growth is to compare the average change in each of these variables over the entire period. Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK5 \a \r \* MERGEFORMAT �4.5� presents scatter plots of average annual compound rate of growth rates for MFP against that for the share of the employed workforce without post-school qualifications for each of the market sector industries (not just the selected industries examined above). It is important to note that the growth in the share of employment is the percentage change, not the change in percentage points.

�As the break in the series prevents growth being calculated for the entire period, the data were examined for two periods — 1983�84 to 1991�92 and 1992�93 to 1995�96. As the brevity of the second period makes interpretation of the results difficult, the plots for this period are not presented here (see appendix B). 
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Males�Femalesd��� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "scatter8492males (nopsq)" \a \p ����� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "scatter8492females (nopsq)-excl" \a \p �����Persons���� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\EDU\\R_ED_DF4.XLS" "scatter8492persons (nopsq)" \a \p ����	�	�	1	Agriculture

	2	Mining

	3	Manufacturing

	4	Electricity, gas and water

	5	Construction

	6	Wholesale trade

	7	Retail trade

	8	Transport, storage and communication

	9	Accommodation, cafes and restaurants

	10	Cultural and recreational services

	11	Market sectore

��a Growth rates are measured using average annual compound formula based on the end points of linear trend lines through time series data. b 15�64 year olds. c The employment data are averages between February 1984 and May 1992. The MFP data are averages between financial years 1983�84 and 1991�92. d Females excludes Mining as the ABS estimates of employment without post-school qualifications are unreliable (subject to relative standard errors of greater than 25 per cent). e The market sector is not included in the estimation of equations.

Data sources: Estimates for MFP updated from Gretton and Fisher (1997); estimates for employment based on ABS (unpublished data).

�The slope of the lines of best fit through these scatter plots are not consistent across gender. However, none of these correlations is statistically significant, so there is no evidence of either positive or negative associations between the two variables. From these data there is no evidence of a correlation between growth in the share of the employed workforce without post-school qualifications and growth in MFP across market sector industries. Overall, for persons, there is little variation in the rates of decline in the share of workers without post-school qualifications across most industries. The equivalent scatter plots for MFP against the share of the employed workforce with post-school qualifications also did not show any statistically significant correlations.

The educational attainment subgroups were also examined in this way. No statistically significant correlations between MFP growth and growth in the shares of workers with degrees, other qualifications, or completed secondary education were found. The only statistically significant correlation found was a small positive one for the ‘did not complete secondary school’ group for employed persons in the 1983-84 to 1991-92 period. 

Details of all scatter plots are presented in appendix B. Effects in selected industries are examined in box � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK6" \a \t \* MERGEFORMAT �4.1�. 
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Box � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Box \* ARABIC �1�	Industry-specific effects — educational attainment��The fall in the share of workers without post-school qualifications appears most pronounced in Electricity, gas and water, because the data are volatile and the break in the series affects Electricity, gas and water differently to other industries. However, the average fall is actually similar to that of most other industries, but is accompanied by a marked rise in MFP (figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK4 \a \r \* MERGEFORMAT �4.4�). As shown in table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK9" \a \r \* MERGEFORMAT �4.2�, total employment in Electricity, gas and water declined over the period examined. This decline was spread across all educational attainment categories, but with a more rapid decrease in the number employed in the less qualified categories. Employment in the ‘did not complete secondary school’ declined at the fastest rate (9.1 per cent per year) followed by ‘other qualifications’ (5.0 per cent), ‘completed secondary school’ (4.5 per cent) and ‘degree or higher’ (0.4 per cent).� So, in Electricity, gas and water, where there was a significant proportional decline in employment, this was more concentrated on the least qualified workers. However, this result cannot be generalised to other industries. Moreover, given that Electricity, gas and water is a small part of the total workforce, the changes in education profile would have had little effect on the structure of the total workforce. 

Manufacturing, one of the largest employers of workers without post-school qualifications, also experienced a decline in total employment. In Manufacturing, there was a fall in the share of workers without post-school qualifications accompanied by a steady increase in MFP (figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK4 \a \r \* MERGEFORMAT �4.4�). This was the result of growth in the number of workers with post-school qualifications, while the number employed without post-school qualifications declined. Again this suggests that employment reductions have focused more heavily on the less qualified workers.��Do not delete this cell as it gives space between the previous cell and the border.��Do not delete this cell as it gives space between the box and what follows.��� AUTOTEXT ChapterNumber. \* MERGEFORMAT �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Heading2 �5�	Occupation

Like education, occupation is used as an indicator of the level of skill in the employed workforce. In general, an increase in the number of people in a high-skilled occupation, such as Professionals, relative to the number of people in a low-skilled occupation, such as Labourers and related workers, indicates a more highly skilled workforce. 

This section examines the relationship between MFP growth and the skill profile of employment in terms of occupation groups. 

Trends in employment by occupation group

As for educational attainment, construction of a continuous series of employment by occupation is hampered by changes in ABS classification systems. Since the mid�1970s, the ABS has used three classification systems. It has not been possible to convert all data to a single classification system (see appendix A for further details). For this reason, data for the period August 1986 to August 1995 classified by the Australian Standard Classification of Occupations, first edition (ASCO1) are used in this chapter. 

ASCO1 divides the workforce into eight major occupation groups (see appendix A for details). In this paper, these major groups have been aggregated into four skill�based occupation groups similar to those used by the OECD (1996b). These groups are:

high-skilled white collar (HSWC), which includes Managers and administrators, Professionals and Para�professionals; 

high-skilled blue collar (HSBC), which includes Tradespersons;

low-skilled white collar (LSWC), which includes Clerks and Salespersons and personal service workers; and 

low-skilled blue collar (LSBC), which includes Plant and machine operators and drivers, and Labourers and related workers. 

These groupings are in some senses arbitrary. The distinction between high and low skill is not exact. There are a number of ASCO1 major occupation groups that are not entirely high or low skill. For example, certain types of clerical work require some further qualifications and extensive experience, such as in areas of accounting and insurance. A more precise allocation of individual occupations to skill groups would require very detailed data, which are not available to this study. 

Occupational composition of the Australian workforce

Over the period 1986 to 1995, the structure of the Australian workforce moved away from blue collar employment and towards white collar employment (table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK17" \a \t \* MERGEFORMAT �4.3� and figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK11 \a \t \* MERGEFORMAT �4.6�). The faster growth in services industries provides a major explanation. The proportion of employment in both high-skilled and low-skilled white collar groups increased. While female employment is more concentrated in the low-skilled white collar group, employment of females increased at above average rates in all occupational groups, but especially in the high-skilled white collar group. 

Table � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Table \* ARABIC �3�	Employment by occupation group, by gender, 1986 and 1995a

�1986��1995��Difference���Occupation group��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��Males����������High-skilled white collar�1 327.6�31.6��1 545.8�33.1��218.2�16.4��High-skilled blue collar�1 043.8�24.8��1 062.7�22.7��18.9�1.8��Low-skilled white collar�665.3�15.8��772.1�16.5��106.8�16.1��Low-skilled blue collar�1 165.9�27.7��1 291.8�27.6��125.9�10.8��All occupations�4 202.6�100.0��4 672.5�100.0��469.9�11.2��Females����������High-skilled white collar�669.3�24.6��943.1�26.6��273.8�40.9��High-skilled blue collar�115.6�4.3��129.5�3.7��13.9�12.0��Low-skilled white collar�1 483.6�54.6��1 960.3�55.3��476.7�32.1��Low-skilled blue collar�447.5�16.5��512.4�14.5��64.9�14.5��All occupations�2 716.0�100.0��3 545.3�100.0��829.3�30.5��Persons����������High-skilled white collar�1 997.0�28.9��2 488.9�30.3��491.9�24.6��High-skilled blue collar�1 159.4�16.8��1 192.2�14.5��32.8�2.8��Low-skilled white collar�2 148.9�31.1��2 732.5�33.3��583.6�27.2��Low-skilled blue collar�1 613.4�23.3��1 804.2�22.0��190.8�11.8��All occupations�6 918.6�100.0��8 217.7�100.0��1 299.1�18.8��a August data.

Source:–Estimates based on ABS (Labour Force Survey microfiche). 

Figure � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Figure \* ARABIC �6�	Share of occupation group employment in total employment, 1986 to 1995a

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP1.XLS "Fig 1.3" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP1.XLS "Fig 1.3 Index" \a \p �����a August data.

Data source: Estimates based on ABS (Labour Force Survey microfiche). 

At the industry level, the general trend of faster growth in high-skilled compared with low-skilled employment has not occurred uniformly across all industries. Table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK18" \a \t \* MERGEFORMAT �4.4� shows the distribution of employment by occupation group across market sector industries. 

Major employers of the different occupation groups are:

Agriculture for HSWC (because owner-operators, who class themselves as managers, account for a large share); 

Manufacturing, Construction and Retail trade for HSBC;

Retail trade for LSWC; and 

Manufacturing and Transport, storage and communication for LSBC. 

Table � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Table \* ARABIC �4�	Employment by occupation group, by industry, 1986 and 1995a

�1986��1995��Difference���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��High-skilled white collar employment��������Agriculture�269.0�13.5��233.3�9.4��-35.7�-13.3��Mining�19.5�1.0��20.6�0.8��1.2�6.1��Manufacturing�170.9�8.6��189.8�7.6��18.9�11.1��Electricity, gas and water�28.2�1.4��27.6�1.1��-0.6�-2.0��Construction�55.0�2.8��78.1�3.1��23.2�42.1��Wholesale trade�105.8�5.3��110.4�4.4��4.6�4.4��Retail trade�143.9�7.2��156.6�6.3��12.7�8.8��Trans., storage and comm.�71.6�3.6��81.9�3.3��10.3�14.4��Accomm., cafes and rest.�45.2�2.3��67.6�2.7��22.4�49.6��Cultural and rec. services�59.8�3.0��94.8�3.8��35.0�58.5��Market sector�968.8�48.5��1 060.7�42.6��92.0�9.5��Total industries�1 997.0�100.0��2 488.9�100.0��491.9�24.6��High-skilled blue collar employment��������Agriculture�22.3�1.9��20.0�1.7��-2.3�-10.4��Mining�22.5�1.9��17.5�1.5��-5.0�-22.3��Manufacturing�339.3�29.3��306.7�25.7��-32.6�-9.6��Electricity, gas and water�42.2�3.6��20.1�1.7��-22.1�-52.4��Construction�258.7�22.3��317.4�26.6��58.7�22.7��Wholesale trade�44.6�3.8��47.9�4.0��3.3�7.3��Retail trade�172.0�14.8��182.4�15.3��10.4�6.0��Trans., storage and comm.�73.4�6.3��56.4�4.7��-17.0�-23.0��Accomm., cafes and rest.�39.1�3.4��58.2�4.9��19.1�48.9��Cultural and rec. services�14.6�1.3��16.6�1.4��2.0�13.9��Market sector�1 028.6�88.7��1 043.1�87.5��14.5�1.4��Total industries�1 159.4�100.0��1 192.2�100.0��32.8�2.8��Low-skilled white collar employment��������Agriculture�11.4�0.5��17.9�0.7��6.5�57.5��Mining�7.4�0.3��6.4�0.2��-1.0�-13.3��Manufacturing�171.2�8.0��179.6�6.6��8.4�4.9��Electricity, gas and water�21.5�1.0��18.8�0.7��-2.7�-12.5��Construction�67.7�3.2��82.2�3.0��14.5�21.5��Wholesale trade�181.2�8.4��234.6�8.6��53.4�29.5��Retail trade�538.5�25.1��673.5�24.6��135.1�25.1��Trans., storage and comm.�167.0�7.8��159.9�5.9��-7.1�-4.2��Accomm., cafes and rest.�107.3�5.0��172.9�6.3��65.6�61.1��Cultural and rec. services�37.2�1.7��57.5�2.1��20.3�54.7��Market sector�1 310.3�61.0��1 603.4�58.7��293.0�22.4��Total industries�2 148.9�100.0��2 732.5�100.0��583.6�27.2���(Continued on next page)���Table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK18" \a \t \* MERGEFORMAT �4.4�	(Continued)

�1986��1995��Difference���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��Low-skilled blue collar employment��������Agriculture�112.8�7.0��133.2�7.4��20.4�18.0��Mining�46.2�2.9��40.2�2.2��-6.0�-13.0��Manufacturing�450.2�27.9��441.1�24.4��-9.0�-2.0��Electricity, gas and water�45.6�2.8��18.3�1.0��-27.4�-59.9��Construction�112.0�6.9��117.4�6.5��5.4�4.9��Wholesale trade�79.6�4.9��110.0�6.1��30.5�38.3��Retail trade�125.2�7.8��173.9�9.6��48.7�38.9��Trans., storage and comm.�233.6�14.5��225.9�12.5��-7.8�-3.3��Accomm., cafes and rest.�48.0�3.0��87.2�4.8��39.2�81.7��Cultural and rec. services�14.8�0.9��23.0�1.3��8.2�55.6��Market sector�1 268.0�78.6��1 370.2�75.9��102.2�8.1��Total industries�1 613.4�100.0��1 804.2�100.0��190.8�11.8��All occupations��������Agriculture�415.5�6.0��404.3�4.9��-11.2�-2.7��Mining�95.5�1.4��84.7�1.0��-10.8�-11.3��Manufacturing�1 131.6�16.4��1 117.3�13.6��-14.3�-1.3��Electricity, gas and water�137.5�2.0��84.8�1.0��-52.7�-38.3��Construction�493.4�7.1��595.2�7.2��101.8�20.6��Wholesale trade�411.1�5.9��502.8�6.1��91.7�22.3��Retail trade�979.6�14.2��1 186.4�14.4��206.8�21.1��Trans., storage and comm.�545.5�7.9��524.1�6.4��-21.5�-3.9��Accomm., cafes and rest.�239.6�3.5��385.9�4.7��146.3�61.1��Cultural and rec. services�126.4�1.8��192.0�2.3��65.6�51.9��Market sector�4 575.7�66.1��5 077.4�61.8��501.7�11.0��Total industries�6 918.6�100.0��8 217.7�100.0��1 299.1�18.8��a August data.

Sources: Estimates based on ABS (Labour Force Survey microfiche; unpublished data).

Relationship between productivity growth and employment by occupation group

The following section examines the relationship between the composition of employment by occupation group and productivity. Two questions are addressed.

Does the occupational composition of the employed workforce in high productivity growth industries differ systematically from the economywide average and from low productivity growth industries?

Is there any association between productivity growth and changes in the occupational profile of the workforce at the industry level?

Occupation profile for high and low productivity growth industries

Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK13 \a \t \* MERGEFORMAT �4.7� shows the share of industry employment in each occupation group for selected market sector industries. It suggests that there is no systematically different occupational profile of high productivity growth industries compared with the low productivity growth industries. It appears that industry-specific factors govern the proportion of white collar/blue collar and high-skilled/low-skilled workers employed. 

Productivity growth and changes in occupation profile by industry

Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK14 \a \t \* MERGEFORMAT �4.8� shows indexes of the share of employed persons in high-skilled and low-skilled white and blue collar occupations with an index of MFP for individual industries. This enables an examination of the changes in occupation profile and MFP over time. 

All the high productivity growth industries (Manufacturing, Electricity, gas and water, and Transport, storage and communication) experienced an increase in the proportion of HSWC occupations. This increase reflects growth, or relatively slower decline, in the number of HSWC workers. Of the low productivity growth industries, only Construction experienced an average increase in the share of HSWC workers. 

The share of HSBC employment fell in all the industries shown, regardless of the extent of MFP growth, except for Construction. With the exception of Electricity, gas and water, the share of low-skilled white and blue collar occupations appears to have been reasonably stable in most industries, irrespective of MFP growth. 

Thus, the main potential for any association between productivity growth and employment profiles appears to be in regard to the HSWC occupation group. A more systematic examination of this link is undertaken in the following section.

Figure � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Figure \* ARABIC �7�	Share of occupation group employment in industry employment, selected industries, 1986 to 1995a

Per cent

High productivity growth industries�Low productivity growth industries��� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "High Prod High Skill" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Low Prod High Skill " \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "High Prod Medium Skill" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Low Prod Medium Skill" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "High Prod Low Skill - white" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Low Prod Low Skill - white" \a \p ������(Continued on next page)���Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK13 \a \r \* MERGEFORMAT �4.7�	(Continued)

High productivity growth industries�Low productivity growth industries��� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "High Prod Low Skill - blue" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Low Prod Low Skill - blue" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "High Prod High Skill (2)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Low Prod High Skill  (2)" \a \p �����a August data. b Total industry average varies according to each occupation group.

Data sources: Estimates based on ABS (Labour Force Survey microfiche; unpublished data).



Figure � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Figure \* ARABIC �8�	Indexes of MFP and the share of employed persons by occupation group, selected industries, 1986-87 to 1995-96a

Index 1986-87 = 100

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Man and MFP (3)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "EGW and MFP (3)" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "TSC and MFP (3)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Construction and MFP (3)" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Wholesale and MFP (3)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Retail and MFP (3)" \a \p ������(Continued on next page)���Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK14 \a \t \* MERGEFORMAT �4.8�	(Continued)

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "ACR and MFP (3)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Cult and MFP (3)" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Mkt and MFP (3)" \a \p ����

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCP_SP.XLS "Cult and MFP (4)" \a \p �����a MFP data are for financial years. Employment data are for the month of August. b MFP data for Total industries are not available.

Data sources: Estimates for MFP updated from Gretton and Fisher (1997); estimates for employment based on ABS (Labour Force Survey microfiche; unpublished data).

Average growth in occupation shares and productivity

Another way of examining the relationship between changes in the occupational profile of employment and productivity growth is to compare the average change in each of the variables over the entire period. Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK15 \a \t \* MERGEFORMAT �4.9� plots, for each industry, the average annual compound rate of growth rate for MFP and the growth in the share of the employed workforce in each of the four occupation groups.� 

It should be noted that the shares of employment in different occupation groups are interrelated. If the share of employment in one occupation group decreases, there must be an offsetting increase in the share of one or more of the other occupation groups. 

Figure � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Figure \* ARABIC �9�	Average growth ratesa of the share of employment by occupation group and MFP, 1986�87 to 1995�96b

Per cent per year

HSWC occupation group�HSBC occupation group��� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCC_DFT6.XLS "High Skill" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCC_DFT6.XLS "Medium Skill" \a \p �����LSWC occupation group�LSBC occupation group��� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCC_DFT6.XLS "Low Skill (2)" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\OCCUPATI\\SCOTT\\OCC_DFT6.XLS "Low Skill (3)" \a \p �����	1	Agriculture

	2 	Mining

	3 	Manufacturing

	4 	Electricity, gas and water

	5 	Construction

	6 	Wholesale trade

�	7	Retail trade

	8	Transport, storage and communication

	9 	Accommodation, cafes and restaurants

	10 	Cultural and recreational services

	11 	Market sectorc

��a Growth rates are measured using average annual compound formula based on the end points of linear trend lines through time series data. b The employment data are averages between August 1987 and August 1996. The MFP data are averages between financial years 1986-87 and 1995-96. c The market sector is not included in the estimation of equations.

Data sources: Estimates for MFP updated from Gretton and Fisher (1997); estimates for employment based on ABS (Labour Force Survey microfiche; unpublished data).

�A line of best fit shows a statistically significant positive correlation between trend growth in the share of HSWC employment and MFP growth across market sector industries.� This means that higher (lower) MFP growth is associated with higher (lower) growth in the share of HSWC employed persons. No statistically significant correlations were found for the other occupation groups.� The fact that there is little variation in growth rates across most industries suggests factors other than productivity may be associated with changes in the share of workers in these groups. 

These results are broadly consistent with OECD (1996a) that examined manufacturing industries across five countries and found the increase in the share of white collar high�skilled workers within sectors seems to be positively correlated to variables related to technological changes, especially in the high technology sectors. 

The correlation between MFP growth and the share of employment by occupation group was also examined by gender. A statistically significant correlation was found between MFP growth and the share of males employed in HSWC occupations (positive correlation) and LSBC occupations (negative correlation). Details of all scatter plots are presented in appendix B. A brief examination of changes in the occupational profiles of industries within Manufacturing is provided in appendix C.

Overall, these data provide some weak evidence suggesting that MFP growth is associated with upskilling of the workforce, but little evidence related to deskilling of the workforce. Effects in selected individual industries are examined in box � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC" "DDE_LINK16" \a \t \* MERGEFORMAT �4.2�.

Do not delete this return as it gives space between the box and what precedes it.

Box � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Box \* ARABIC �2�	Industry-specific effects — occupation��Apart from systematic associations presented above, effects in individual industries may also affect on the overall structure of employment. 

In Manufacturing, a relatively large employer of LSBC workers, there have been falls in the number of LSBC employees, whereas employment in both white collar groups rose. In Transport, storage and communication, over the period 1986 to 1995, the number and share of HSWC employees increased but the number of employees in all other occupation groups fell. In Electricity, gas and water, employment reductions focused on the two blue collar groups. But this industry is a small employer. 

One other industry that stands out in figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_SKILL.DOC DDE_LINK15 \a \t \* MERGEFORMAT �4.9� is Agriculture. There was relatively high growth in the share of LSWC employment in this industry. However, the strong growth has been from a low base. There were only small changes in the actual number employed over the period. ��Do not delete this cell as it gives space between the previous cell and the border.��Do not delete this cell as it gives space between the box and what follows.��� AUTOTEXT ChapterNumber. \* MERGEFORMAT �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �4��� REF _Separator �.�" \* MERGEFORMAT �4.��� SEQ Heading2 �6�	Summary

This chapter has reviewed the relationship between productivity growth and skill. The analysis of educational attainment did not provide any evidence of an association between MFP growth and changes in the educational profile of the workforce. However, the use of occupation as a proxy for skill provided some weak evidence of a positive correlation between MFP growth and growth in the share of high-skilled white collar employment across market sector industries.



� Due to the break in series in 1993, this percentage change underestimates the actual increase. 

� Some caution is needed here regarding interpretation as no weighting has been applied to the subgroups within the ‘with post-school qualifications’ category. For example, an industry may have a lower share of employees with post-school qualifications overall but, of those employees, a larger proportion may have degrees.

� Although it appears that there is a widening gap between Electricity, gas and water and Total industries, the break in the series hampers meaningful comparison between 1984 and 1997.

� The break in the series appears to have affected Electricity, gas and water more than the other industries. For most other industries, there was an increase in the share of workers without post-school qualifications after the break. This increase may have been due, in part, to the break in the series resulting in some workers with one semester qualifications being reclassified from ‘with post-school qualifications’ to ‘without post-school qualifications’. Electricity, gas and water may have had fewer workers in this situation, and the break in the series also may have coincided with redundancies of less qualified workers in this industry.

� These average annual compound growth rates are based on the actual 1984 and 1997 values. They are not adjusted for the break in the series and are therefore only indicative.

� The growth in the share of employment is the percentage change, not the change in percentage points.

� All correlations for occupation are statistically significant at the 90 per cent level of confidence, but not at the 95 per cent level of confidence. 

� HSWC employment was also examined without Agriculture. See appendix B. 
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