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There has been community concern about perceptions of limited employment opportunities and the displacement of workers in some age groups, especially the younger and older age groups. A range of factors has influenced the age profile of the employed workforce, including demographic changes and changes in female and youth participation rates. This chapter examines whether there is any relationship between productivity growth and changes in the age profile of the employed workforce. 
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The age profile of the employed workforce has been affected by a wide range of influences since the 1970s.� Some of the main influences include the following. 

Demographic changes.

A slowing down in the population growth rate has caused a shift in the age profile of the population, resulting in an increase in the average age of the employed workforce (DEET 1995).

Changes in participation rates.

An increase in the rate of participation in education by the young has led to a decline in their participation in the workforce. There has been some increase in part-time workforce participation by young people, but this has not offset the fall in full-time participation (Baker and Williams 1998).

A change in the role of females in the workforce has led to an increase in female participation rates, especially in the 25-54 age groups and married women. This has been due, in part, to changes in various social, attitudinal and institutional factors, such as revised child care arrangements and higher levels of educational attainment (Borland 1997; DEET 1995; EPAC 1996a).

With the tendency towards earlier retirement, there has been a decline in the participation rates for males, especially in the 55 and over age group. Again, this has been due, in part, to social and institutional changes, for example higher levels of asset ownership and greater access to pensions and superannuation (Borland 1997; Debelle and Swann 1998). 

These changes have had varying impacts upon different age groups. However, the overall effect has been an increase in the average age of the employed workforce.
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The central issue for this chapter is whether productivity growth is associated with any change in the employment of workers in different age groups. In principle, there could be an association due to any innate productivity characteristics of different age groups — that is, whether employers view younger or older workers as being inherently more or less productive. Pikersgill et al. (1996, p. 10) summarised some of the negative perceptions of some employers towards older workers:

... deteriorating physical and mental abilities; not receptive to new technology; are more resistant to organisational change; lack the appropriate skills and are difficult to retrain; and lack the drive, ambition, energy and creativity of their younger counterparts. 

However, Pikersgill et al. (1996, p. 11) also noted that a number of studies challenge these negative perceptions and argued that ‘... generalisations about age and productivity should be treated with considerable reservation and are extremely difficult to substantiate’. The OECD (1998a) indicated that, while there is still much research to be undertaken, the productivity of older workers may not necessarily be impaired by ageing.� 

Indirect links between productivity and age may be more important than direct links. For example, age may be correlated with particular skills and experience that will be the object of employment demands. Any relationship between productivity growth and age observed in this paper is likely to be of this indirect kind. 

In the following sections, changes in the age structure of employment at the industry sector level are examined together with industry productivity growth (changes in productivity are not measured by age group).

� AUTOTEXT ChapterNumber. \* MERGEFORMAT �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �5��� REF _Separator �.�" \* MERGEFORMAT �5.��� SEQ Heading2 �3�	Trends in employment by age group

For the purpose of this paper, employment has been classified into seven age groups: 15-19; 20-24; 25-34; 35-44; 45-54; 55-59; and 60 and over. A series for employment by industry classified into these age groups, for the period August 1978 to August 1997, was derived from ABS data (see appendix A for further details). 

Over the period 1978 to 1997, the average age of the employed workforce increased from 36.2 to 37.7 years.� In 1978, 25-34 year olds were the largest age group employed, accounting for about 27 per cent of the employed workforce, but by 1997 the 35-44 age group had become the largest age group in the workforce (table � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK11 \a \t \* MERGEFORMAT �5.1�).

The shares of the employed workforce in some age groups have changed considerably, while other age groups have remained relatively stable. Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK3 \a \r \* MERGEFORMAT �5.1� presents employment profiles by age group. 

For persons, shown in panel three of figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK3 \a \r \* MERGEFORMAT �5.1�, the 35-44 age group and the 45-54 age group recorded notable increases in their employment shares. There were marked declines in the younger age groups (15-19 and 20-24). The most stable age group was the 25-34 age group, with the older age groups (55-59 and 60 and over) declining slightly from relatively low initial shares of total employment.

The age group shares by gender (panels one and two of figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK3" \a \t \* MERGEFORMAT �5.1�) generally follow the pattern for persons. However, for females there are some exceptions. For example, the share of females in the 15-19 age group was much higher than that for males and declined more sharply. 
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�1978��1997��Difference���Age group��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��Males����������15-19�335.6�8.7��278.7�5.9��-56.9�-17.0��20-24�487.7�12.7��494.3�10.5��6.6�1.4��25-34�1 052.1�27.3��1 212.1�25.6��160.0�15.2��35-44�778.1�20.2��1 221.5�25.8��443.4�57.0��45-54�695.0�18.0��990.7�20.9��295.7�42.5��55-59�273.7�7.1��285.3�6.0��11.6�4.2��60 and over�228.5�5.9��246.7�5.2��18.2�8.0��Total�3 850.8�100.0��4 729.2�100.0��878.4�22.8��Females����������15-19�303.2�14.1��274.7�7.7��-28.5�-9.4��20-24�361.9�16.8��447.6�12.5��85.7�23.7��25-34�540.9�25.1��906.7�25.3��365.8�67.6��35-44�439.9�20.4��945.9�26.4��506.0�115.0��45-54�342.1�15.9��749.6�20.9��407.5�119.1��55-59�103.3�4.8��162.5�4.5��59.2�57.3��60 and over�63.3�2.9��99.4�2.8��36.1�57.0��Total�2 154.4�100.0��3 586.3�100.0��1 431.9�66.5��Persons����������15-19�639.0�10.6��553.4�6.7��-85.6�-13.4��20-24�849.5�14.1��941.9�11.3��92.4�10.9��25-34�1 592.6�26.5��2 118.9�25.5��526.3�33.0��35-44�1 217.8�20.3��2 167.3�26.1��949.5�78.0��45-54�1 037.5�17.3��1 740.3�20.9��702.8�67.7��55-59�376.8�6.3��447.7�5.4��70.9�18.8��60 and over�292.1�4.9��346.1�4.2��54.0�18.5��Total�6 005.3�100.0��8 315.5�100.0��2 310.2�38.5��a August data. 

Sources: ABS (Labour Force Survey microfiche; unpublished data).
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� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\FIG4_1.XLS" "FIG 4.1 Males" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\FIG4_1.XLS" "FIG 4.1 Females" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\FIG4_1.XLS" "FIG 4.1 Persons" \a \p ������ LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\FIG4_1.XLS" "FIG 4.1 LEDGEND" \a \p �����a The age group shares for males are male age group employment as a percentage of total male employment. The age group shares for females are female age group employment as a percentage of total female employment. b August data.

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

The distribution of employment by age group across market sector industries is shown in table � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK13 \a \t \* MERGEFORMAT �5.2�. In both 1978 and 1997, Manufacturing accounted for the largest number employed in the majority of the age groups (25-34, 35-44, 45-54 and 55�59). For the 60 and over age group, the bulk of employment was in Manufacturing in 1978, but was in Agriculture in 1997. Manufacturing also had the most 20-24 year olds in 1978 but, in 1997, Retail trade was the dominant industry. Retail trade also had the largest number of 15-19 year olds in both years.

Major shifts in the distribution of employment across industries within an age group are also identifiable from table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK13" \a \t \* MERGEFORMAT �5.2�. One significant change is the fall in the number of younger workers (15-19 and 20-24 year olds) in Manufacturing. In contrast, both these age groups recorded significant increases in Retail trade, Accommodation, cafes and restaurants, and Cultural and recreational services.
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�1978��1997��Difference���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��15-19 age group����������Agriculture�31.0�4.9��21.5�3.9��-9.5�-30.6��Mining�4.7�0.7��1.4*�0.3��-3.3�-70.2��Manufacturing�120.7�18.9��43.8�7.9��-76.9�-63.7��Electricity, gas and water�7.2�1.1��0.3*�0.1��-6.9�-95.8��Construction�39.5�6.2��30.1�5.4��-9.4�-23.8��Wholesale trade�31.7�5.0��15.2�2.7��-16.5�-52.1��Retail trade�203.0�31.8��280.8�50.7��77.8�38.3��Trans., storage and comm.�22.1�3.5��9.0�1.6��-13.1�-59.3��Accomm., cafes and rest.�18.6�2.9��47.9�8.7��29.3�157.5��Cultural and rec. services�8.5�1.3��17.1�3.1��8.6�101.2��Market sector�487.0�76.2��467.1�84.4��-19.9�-4.1��Total industries�639.0�100.0��553.4�100.0��-85.6�-13.4��20-24 age group����������Agriculture�31.1�3.7��28.3�3.0��-2.8�-9.0��Mining�11.4�1.3��8.1�0.9��-3.3�-28.9��Manufacturing�153.1�18.0��128.3�13.6��-24.8�-16.2��Electricity, gas and water�16.4�1.9��2.7*�0.3��-13.7�-83.5��Construction�63.8�7.5��61.1�6.5��-2.7�-4.2��Wholesale trade�50.2�5.9��54.3�5.8��4.1�8.2��Retail trade�118.3�13.9��194.9�20.7��76.6�64.8��Trans., storage and comm.�57.2�6.7��41.0�4.4��-16.2�-28.3��Accomm., cafes and rest.�28.7�3.4��81.3�8.6��52.6�183.3��Cultural and rec. services�10.6�1.2��31.6�3.4��21.0�198.1��Market sector�540.8�63.7��631.6�67.1��90.8�16.8��Total industries�849.5�100.0��941.9�100.0��92.4�10.9��25-34 age group����������Agriculture�80.6�5.1��70.1�3.3��-10.5�-13.0��Mining�22.2�1.4��23.7�1.1��1.5�6.8��Manufacturing�300.6�18.9��322.6�15.2��22.0�7.3��Electricity, gas and water�27.7�1.7��16.5�0.8��-11.2�-40.4��Construction�148.0�9.3��151.7�7.2��3.7�2.5��Wholesale trade�93.9�5.9��137.0�6.5��43.1�45.9��Retail trade�195.7�12.3��245.5�11.6��49.8�25.4��Trans., storage and comm.�139.1�8.7��141.0�6.7��1.9�1.4��Accomm., cafes and rest.�46.7�2.9��94.1�4.4��47.4�101.5��Cultural and rec. services�25.7�1.6��64.2�3.0��38.5�149.8��Market sector�1 080.2�67.8��1 266.4�59.8��186.2�17.2��Total industries�1 592.6�100.0��2 118.9�100.0��526.3�33.0���(Continued on next page)���Table � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK13 \a \r \* MERGEFORMAT �5.2�	(Continued)

�1978��1997��Difference���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��35-44 age group����������Agriculture�81.2�6.7��102.4�4.7��21.2�26.1��Mining�18.5�1.5��21.7�1.0��3.2�17.3��Manufacturing�256.9�21.1��310.5�14.3��53.6�20.9��Electricity, gas and water�20.7�1.7��20.1�0.9��-0.6�-2.9��Construction�109.7�9.0��159.0�7.3��49.3�44.9��Wholesale trade�75.4�6.2��125.1�5.8��49.7�65.9��Retail trade�166.2�13.6��209.5�9.7��43.3�26.1��Trans., storage and comm.�89.6�7.4��155.8�7.2��66.2�73.9��Accomm., cafes and rest.�39.8�3.3��82.5�3.8��42.7�107.3��Cultural and rec. services�15.2�1.2��41.3�1.9��26.1�171.7��Market sector�873.2�71.7��1 227.9�56.7��354.7�40.6��Total industries�1 217.8�100.0��2 167.3�100.0��949.5�78.0��45-54 age group����������Agriculture�72.2�7.0��93.4�5.4��21.2�29.4��Mining�15.5�1.5��20.5�1.2��5.0�32.3��Manufacturing�225.5�21.7��230.4�13.2��4.9�2.2��Electricity, gas and water�27.9�2.7��18.0�1.0��-9.9�-35.5��Construction�82.8�8.0��113.6�6.5��30.8�37.2��Wholesale trade�66.5�6.4��97.7�5.6��31.2�46.9��Retail trade�122.0�11.8��187.0�10.7��65.0�53.3��Trans., storage and comm.�92.2�8.9��142.3�8.2��50.1�54.3��Accomm., cafes and rest.�35.0�3.4��58.0�3.3��23.0�65.7��Cultural and rec. services�12.8�1.2��28.5�1.6��15.7�122.7��Market sector�752.4�72.5��989.4�56.9��237.0�31.5��Total industries�1 037.5�100.0��1 740.3�100.0��702.8�67.7��55-59 age group����������Agriculture�29.3�7.8��36.6�8.2��7.3�24.9��Mining�4.8�1.3��4.6�1.0��-0.2�-4.2��Manufacturing�82.7�21.9��67.9�15.2��-14.8�-17.9��Electricity, gas and water�10.1�2.7��6.2�1.4��-3.9�-38.6��Construction�25.3�6.7��30.9�6.9��5.6�22.1��Wholesale trade�25.3�6.7��22.5�5.0��-2.8�-11.1��Retail trade�45.8�12.2��44.1�9.9��-1.7�-3.7��Trans., storage and comm.�37.2�9.9��32.4�7.2��-4.8�-12.9��Accomm., cafes and rest.�11.4�3.0��15.6�3.5��4.2�36.8��Cultural and rec. services�4.5�1.2��6.4�1.4��1.9�42.2��Market sector�276.4�73.4��267.2�59.7��-9.2�-3.3��Total industries�376.8�100.0��447.7�100.0��70.9�18.8���(Continued on next page)���Table � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK13 \a \r \* MERGEFORMAT �5.2�	(Continued)

�1978��1997��Difference���Industry��Number�Share�of total���Number�Share�of total���Number�Per�cent���‘000�%��‘000�%��‘000�%��60 and over age group����������Agriculture�49.5�16.9��67.0�19.4��17.5�35.4��Mining�1.9*�0.7��1.5*�0.4��-0.4�-21.1��Manufacturing�54.8�18.8��41.3�11.9��-13.5�-24.6��Electricity, gas and water�5.0�1.7��2.5*�0.7��-2.5�-50.0��Construction�17.7�6.1��20.5�5.9��2.8�15.8��Wholesale trade�20.2�6.9��20.1�5.8��-0.1�-0.5��Retail trade�33.6�11.5��35.4�10.2��1.8�5.4��Trans., storage and comm.�21.4�7.3��20.4�5.9��-1.0�-4.7��Accomm., cafes and rest.�8.5�2.9��13.8�4.0��5.3�62.4��Cultural and rec. services�5.0�1.7��7.2�2.1��2.2�44.0��Market sector�217.6�74.5��229.7�66.4��12.1�5.6��Total industries�292.1�100.0��346.1�100.0��54.0�18.5��All age groups����������Agriculture�374.9�6.2��419.4�5.0��44.5�11.9��Mining�79.0�1.3��81.5�1.0��2.5�3.2��Manufacturing�1 194.2�19.9��1 144.7�13.8��-49.5�-4.1��Electricity, gas and water�115.1�1.9��66.2�0.8��-48.9�-42.5��Construction�486.9�8.1��567.1�6.8��80.2�16.5��Wholesale trade�363.3�6.0��471.8�5.7��108.5�29.9��Retail trade�884.7�14.7��1 197.2�14.4��312.5�35.3��Trans., storage and comm.�458.7�7.6��542.2�6.5��83.5�18.2��Accomm., cafes and rest.�188.9�3.1��393.2�4.7��204.3�108.2��Cultural and rec. services�82.2�1.4��196.2�2.4��114.0�138.7��Market sector�4 227.9�70.4��5 079.5�61.1��851.6�20.1��Total industries�6 005.3�100.0��8 315.5�100.0��2 310.2�38.5��a August data. * Estimate is statistically unreliable (subject to relative standard error of greater than 25 per cent). 

Sources: Based on ABS (Labour Force Survey microfiche; unpublished data).
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The share of the employed workforce in the 15-19, 20-24 and 25-34 age groups has been falling at the aggregate level, with increases in the age groups between 35 and 54. The share held by the 55-59 and 60 and over age groups has also been falling, but from low initial shares of total employment. But is this aggregate trend evident across all industries, and is there any pattern between change in age profile and productivity growth at the industry level?

To examine these issues, the following sections consider two questions.

Does the age group profile of employment 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 age profile of the employed workforce at the industry level?

Age profile of employment in high and low productivity growth industries

A simple examination of the age group profiles for the high and low productivity growth industries is provided in figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK1 \a \r \* MERGEFORMAT �5.2�. The charts show the share of employed persons in the workforce for different age groups. The left hand side panel of the figure shows the high productivity growth industries and the right hand side panel shows the low productivity growth industries. In both panels, the Total industries profile (economywide average) is used as a benchmark. The individual industry employment trends in the charts in figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK17" \a \t \* MERGEFORMAT �5.2� are difficult to identify clearly. However, if the data in the charts are viewed as a bandwidth, the charts are helpful in identifying any broad differences across the different age groups in relation to the benchmark and between the high and low productivity growth industries. 

Looking at the high productivity growth industries relative to the benchmark, these industries have smaller shares of workers in the younger age groups (15�19 and 20�24 year olds) and larger shares of workers in the 45-54 and 55-59 age groups. There are no systematic patterns for the other age groups.

Because the age distribution of high productivity growth industries varies from the average, all other things equal, their relative growth or decline will have some effect on the overall age distribution of employment. As previously pointed out (chapter 3), employment in Manufacturing and in Electricity, gas and water has been in relative and absolute decline. Employment in Transport, storage and communication has been in absolute increase, but relative decline. Consequently, past trends in these industries have led to some decline in the employment of younger and older aged workers (as indicated in table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK11" \a \t \* MERGEFORMAT �5.1�).

Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK1 \a \r \* MERGEFORMAT �5.2� suggests that, for low productivity growth industries, there is a lesser association between productivity growth and age structure. For most age groups there is no clear grouping of the low productivity growth industries relative to the benchmark, although there is some tendency for these industries to employ a lower proportion of older workers and a higher proportion of younger workers. 

Comparing the high and low productivity growth industries, there appears to be no systematic pattern evident that would indicate a clear association between the age profile of employment and productivity growth across all the industries examined. However, while not completely systematic, the low productivity growth industries tend to have higher shares of younger workers and lower shares of workers from 45 to 59 years old than the high productivity growth industries. This may partially reflect the nature of the activities and the relatively lower skill requirements of the work in some of the low productivity growth industries. Some of these industries also have higher levels of part-time and casual employment, which younger workers can combine with study.
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Data sources: Based on ABS (Labour Force Survey microfiche; unpublished data). 

Growth in productivity and the change in the average age of the employed workforce

A summary way of looking at the overall change in the age profile of the workforce is to use average age. To examine any association between average age and productivity growth, a series of charts was constructed that plots the average age of workers and multifactor productivity (MFP) over the period 1978-79 and 1997-98 for selected market sector industries (figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK7 \a \t \* MERGEFORMAT �5.3�).

The average age of workers has fallen in three of the five low productivity growth industries (Accommodation, cafes and restaurants, Cultural and recreational services and Retail trade). The remaining two low productivity growth industries (Construction and Wholesale trade), which have higher productivity growth than the other three low productivity growth industries, have increasing average age. The average age of workers in the high productivity growth industries has also tended to rise. This suggests that there may be some correlation between MFP growth and changes in the average age of workers over the period. However, it may also reflect the growth in employment, particularly part-time employment attractive to younger workers, in Accommodation, cafes and restaurants, Cultural and recreational services and Retail trade. 

An alternative and more systematic method of considering the relationship between the growth in the average age of workers and the growth in MFP is to compare their average rate of growth over the period across all market sector industries. A scatter plot of the growth in both average age and MFP was constructed (figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK6" \a \t \* MERGEFORMAT �5.4�). While the line of best fit in this chart has a slight positive slope, the correlation between growth in average age and MFP is not statistically significant for employed persons. When examined by gender, there is a statistically significant positive correlation for females but not males (appendix B).
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Left axis — MFP index 1978-79 = 100, right axis — age in years

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART MAN" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART EGW" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART TSC" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART CON" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART WT" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART RT" \a \p ������(Continued on next page)���Figure � LINK Word.Document.6 Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC DDE_LINK7 \a \t \* MERGEFORMAT �5.3�	(Continued)

� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART ACR" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART CRS" \a \p ������ LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "#2 AGE CHART MARKET" \a \p ����� LINK Excel.Chart.5 Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS "CHART LEGEND" \a \p �����a MFP data are for financial years and are not available after 1995-96. b This is a crude estimate based on the mid-points of the age groups weighted by the number of workers in each age group. c Based on August data. d MFP data are not available for Total industries. 

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

Figure � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �5��� REF _Separator �.�" \* MERGEFORMAT �5.��� SEQ Figure \* ARABIC �4�	Average growtha in the average ageb of employed persons and MFP, 1978-79 to 1995-96c
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� LINK Excel.Chart.5 "Q:\\DEVELOPE\\PAULA\\AGE\\GERALDIN\\TONY\\AV_CHTS.XLS" "Chart Av age & MFP SCAT" \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 sectord

��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 average age is a crude estimate based on the mid-points of the age groups weighted by the number of workers in each age group. c The employment data are averages between August 1978 and August 1995. The MFP data are averages between financial years 1978-79 and 1995-96. d The market sector is not included in the estimation of the equation. 

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

Growth in productivity and change in the age profile of employment

The above examination of changes in average age only provides partial information about compositional change. For example, offsetting changes in age composition are not evident. To provide such information, figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK8" \a \t \* MERGEFORMAT �5.5� presents a series of scatter plots covering each age group for employed persons. The shares of employment in different age groups are obviously interrelated. For instance, if the share of employment in one age group decreases, there must be an offsetting rise in the share of one or more other age groups. Regardless of the source of the change in the share of employment of a particular age group,� the shares of employment by age group indicate the relative importance of the age groups in the workforce. It is the changing composition of the workforce that is of interest in this paper. 

These scatter plots, like figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK6" \a \r \* MERGEFORMAT �5.4�, incorporate some additional industry data for Agriculture and Mining — the remaining two market sector industries, which are excluded from some of the earlier analysis because of year-to-year volatility. Unreliable employment data for some age groups in individual industries have also been removed.

Not all the correlations shown in the scatter plots in figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK8" \a \t \* MERGEFORMAT �5.5� are statistically significant. The statistically significant correlations are:

The 15-19 and 20-24 age groups. The lines of best fit through the scatter plots for these younger age groups indicate a negative association between MFP growth and the growth in the share of workers in these age groups. This suggests that higher (lower) growth in MFP is associated with lower (higher) growth in the share of younger workers employed across market sector industries.

The 35-44 age group. The line of best fit through this scatter plot indicates a positive association between MFP growth and the growth in the share of the employed workforce in this age group. Thus, in this case, higher (lower) MFP growth is associated with higher (lower) growth in the employment share of �35-44 year olds across market sector industries.

No statistically significant correlations were found for the other age groups. In these cases there is little variation in the changes in the age group shares of employment across industries. This suggests factors unrelated to industry MFP growth are associated with changes in the share of workers in these age groups.

Analysis for males provided similar results to persons. For females, there were no statistically significantly correlations between MFP growth and employment in any age group. However, it should be noted that the female employment data were, in a number of cases, unreliable due to high standard errors. Hence, a smaller number of industries (observations) were used in the scatter plots and, in some cases, there were insufficient observations for any analysis. Details of all scatter plots are presented in appendix B. A brief examination of changes in the age profiles of industries within Manufacturing is provided in appendix C. Effects in selected industries are examined in box � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK14" \a \t \* MERGEFORMAT �5.1�. 
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	5	Construction

	6	Wholesale trade
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	9	Accommodation, cafes and restaurants

	10	Cultural and recreational services

	11	Market sectord

��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 charts exclude some employment data because the ABS estimates of employment in some age groups are statistically unreliable (subject to relative standard error of greater than 25 per cent). Data for the 15-19, 55-59 and 60 and over age groups were excluded for the Mining industry. The 15-19 and 60 and over age groups were excluded for the Electricity, gas and water industry. c The employment data are averages between August 1978 and August 1995. The MFP data are averages between financial years 1978-79 and 1995-96. The period used in this figure differs from earlier employment figures because MFP estimates are not available after 1995-96. d 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). 
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Box � autotext ChapterNumber. �� IF _HasChapterNumber = "0" "" "� AUTOTEXT ChapterNumber �� COMMENTS  \* MERGEFORMAT �5��� REF _Separator �.�" \* MERGEFORMAT �5.��� SEQ Box \* ARABIC �1�	Industry-specific effects — age��Electricity, gas and water and Manufacturing are two high productivity growth industries that have experienced significant downsizing of their workforces, which could potentially affect the age structure of employment.

All age groups in Electricity, gas and water recorded a decline in the number employed between 1978 and 1997 (table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK5" \a \t \* MERGEFORMAT �5.2�). However, employment in the younger and older age groups has fallen proportionately more. While there is considerable volatility in the data for this industry, figure � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK1" \a \t \* MERGEFORMAT �5.2� shows that, from the early to mid-1990s, the share of workers in the 55-59 and 60 and over age groups fell more rapidly than in some of the other age groups (possibly reflecting older workers taking redundancy packages). However, since this industry is a relatively small employer, this would have only a small effect on the overall age structure of employment.

In Manufacturing, the decline in employment has also focused more heavily on the younger and older workers (table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK13" \a \t \* MERGEFORMAT �5.2�). The effect on the number of younger workers may, in part, reflect rising education retention rates and falling apprenticeship rates.

In Transport, storage and communication, the remaining high productivity growth industry, total employment grew slightly between 1978 and 1997. Transport, storage and communication had similar changes to the other high productivity growth industries in the distribution of employment across age groups. Employment fell in the younger age groups (15-19 and 20-24) and the older age groups (55-59 and 60 and over), with all employment growth being concentrated in the 25-34, 35-44 and 45-54 age groups (table � LINK Word.Document.6 "Q:\\DEVELOPE\\PAULA\\DRAFT\\CH_AGE.DOC" "DDE_LINK13" \a \t \* MERGEFORMAT �5.2�). ��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 �5��� REF _Separator �.�" \* MERGEFORMAT �5.��� SEQ Heading2 �5�	Summary

The examination undertaken in this chapter suggests that there may be some negative correlation between MFP growth and the share of younger workers employed across industries in the market sector. In addition, a positive correlation was found for the 35-44 age group. 

For the 35-44 age group, the result appears to be strongly influenced by the growth in the share of employment in this age group in Electricity, gas and water — a relatively small employer. This growth for Electricity, gas and water reflects a slower decline in employment numbers in this age group compared with the other age groups. Lack of recruitment of younger workers, the ageing of the remaining workforce and early retirement of older workers may have all combined to raise the share of workers in the 35-44 age group.

For the younger age groups, increasing education retention rates may have affected low and high productivity growth industries differently for reasons not related to MFP growth. Low productivity growth industries tend to have higher shares of part-time and casual workers, which may allow younger workers to combine education and work. This may partly explain the share of younger workers in most of these industries decreasing relatively slowly, or in some cases increasing, compared with the decreases in the high productivity growth industries. Further work with more detailed data would be required to disentangle these effects.



� For a more detailed discussion see EPAC (1996a) and (1996b), Borland (1997), Wooden (1997) and Debelle and Swann (1998). For a detailed discussion on participation rates and population change see DEET (1995, chapter 2).

� Warr (1994, cited in OECD 1998a) surveyed some of the literature in the area and found that there is no significant overall difference between the job performance of older and younger workers. The OECD (1998a, p. 136) also suggested that ‘... the extent to which poor health reduces the productivity of workers at any given age is trending downward. The shift of employment away from manual occupations may also diminish the significance of age-related health problems for job performance’.

� This is a crude estimate based on the mid-points of the age groups weighted by the number of workers in each age group.



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