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This chapter provides an explanation of the methodology and data used in the analysis of the employment characteristics presented in the following chapters.
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The objective of this paper is to examine possible links between productivity growth and the structure of employment.


One immediate difficulty is that the structure of employment — be it by age, skill, industry and so on — is affected by many other factors. For example, the age structure of the workforce is influenced by demographic factors, such as the ageing of baby boomers.


A challenge for this study therefore is to isolate the effects of productivity growth, on the structure of employment, from other possible influences. 


One possible approach is to conduct econometric analysis at an aggregate employment level to help discriminate between a range of possible influences on the structure of employment. This approach would be very demanding in its data requirements as many different variables would have to be included in the range of possible influences. An econometric approach has not been used in this paper.


Instead, a form of cross-sectional analysis is used. Rather than examine aggregate trends, the employment profiles of industry sectors are examined and compared. The key to this approach is to see whether differences between industries, in terms of their productivity performance, bear any association with differences in their employment profiles.


Because the analysis focuses on differences between industries, the other factors that affect the structure of employment generally (and all industries approximately equally) are largely isolated. 


Associations between productivity and the structure of employment are examined in two main ways. First, the structure of employment in high productivity growth industries is compared with the structure of employment in low productivity growth industries to determine whether there are any systematic differences that appear to be associated with productivity growth. Employment structure is defined in terms of a percentage distribution of employment across different groupings, such as age groups, occupational groups, educational attainment groups and so on.


Second, industries are examined for any association between productivity growth and changes in their structure of employment over time. Two approaches are used.


The time paths of productivity growth and structural change in employment in individual industries are examined for common trends. For example, a period of high productivity growth in an industry may be associated with a change in its employment profile.


The group of industries is examined for the existence of a systematic pattern of association between productivity growth and structural change in employment over time. This is done by estimating a line of best fit between industry observations of productivity growth and change in employment structure, and subsequently testing the statistical significance of any correlation found. 


A technical point on the ‘line of best fit’ analysis should be made clear. The calculations of growth rates (of productivity and change in employment profile) to be used in the analysis could be misleading if they were based only on the growth from the starting point to the ending point. For example, productivity can show some year-to-year volatility that does not reflect the underlying trend. To overcome this potential problem, trend rates of growth are used throughout this paper.


As noted in the previous chapter, the methodology used in this paper establishes correlation and not causation. Further interpretation is needed (and some guidance is provided in the paper) to discern whether there is a causal link and in which direction the link may be; or whether any correlation reflects the influence of some other factor external to the analysis.


Cross-classifications of employment characteristics by gender (as well as industry) could be accessed for this study. This means the industry comparisons are conducted for males, females and persons for each of the employment characteristics. Further cross-classifications of characteristics (for example, by age and educational attainment) were prevented by the sample size of the survey source, which makes finely cross-classified estimates for some industries subject to high potential error.
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Data sources


Multifactor productivity


In this paper, the term productivity refers to multifactor productivity (MFP), unless otherwise specified. Sectoral MFP estimates have been constructed by the Commission using data collected by the ABS. The details of this estimation work were reported in Gretton and Fisher (1997). Sectoral estimates, and estimates for eight industry groups within Manufacturing, were published in that paper for 1974�75 to 1994�95. The sectoral estimates have been revised and updated to 1995�96. Further details related to MFP are in appendix A.


The estimates are taken to be the best available productivity indicators. It is recognised that questions are sometimes raised about the ability of productivity estimates to capture all aspects of performance, especially in service industries. However, it is not possible to make allowance in this paper for possible measurement errors of unknown magnitude. For the type of analysis used in this paper, possible measurement errors are unlikely to influence the general conclusions reached.


Employment characteristics


The main source of the employment data used in this paper is the ABS Labour Force Survey (LFS) and associated supplementary surveys. The LFS was selected because it contains a time series comprising more demographic data that can be cross-classified with employment than other available surveys. It is the only source of annual data for employment cross-classified by educational attainment and age. The LFS is also the main survey that provides data for employed persons rather than employees.


The LFS provides the most overall consistency across employment characteristics. However, earnings data have been taken from the ABS Employee, Earnings and Hours (EEH) survey because the earnings measures available from the LFS are not appropriate for the analysis in this paper. More specifically, the LFS does not provide a measure of ordinary time earnings, only total earnings. The suitability of the EEH earnings data for time series analysis is discussed in appendix A. 


The estimates provided by the ABS are subject to high standard errors for some of the cross-classifications of the data. Details of sampling errors are provided in appendix A. Where estimates subject to high standard errors are used in this paper, their potential unreliability is flagged. When testing for significance of correlations between variables, the most unreliable estimates are excluded to avoid distorting the analysis. Small sample problems often arise in Electricity, gas and water and Mining, particularly for females. Specific exclusions are listed in the notes attached to the relevant figures and tables and detailed in appendix B.


Data coverage


Industry classification


The Australian and New Zealand Standard Industrial Classification (ANZSIC) is used in this paper. This classification, which replaced the Australian Standard Industrial Classification (ASIC), was introduced by the ABS in 1994�95 for the LFS (and supplementary surveys) and the EEH survey. The month of introduction varied by survey. ASIC data have been reclassified to ANZSIC industries. The reclassification was based on a broad rather than precise correspondence, due to the limited availability of cross-classified data (see appendix A for concordance and further details). But, as trends in the share of employment classified by particular characteristics are the main focus of this paper, the detail in the concordances is considered suitable for the examination of correlations in this paper.� However, the limitations of the reclassification should be borne in mind when interpreting the absolute numbers for industry employment.


The reclassification of ASIC data to ANZSIC industries for the MFP estimates was more sophisticated and is outlined in Gretton and Fisher (1997).


Industry coverage


The industry coverage in this paper is limited to the market sector of the economy�, because the measurement of aggregate MFP is restricted to the market sector. The non-market sector covers a number of activities in the service sector for which output cannot be measured independently of inputs. For example, many government services (public administration and defence) are measured largely in terms of the value of their labour inputs. Many financial services are similarly valued. Ownership of dwellings has no corresponding inputs. For these non-market activities, productivity growth estimates would make little sense.


All market sector industries are covered, but there is particular focus on selected high and low productivity growth industries. The majority of the analysis is based on industry sectors at the ANZSIC division level of classification. The brief analysis of Manufacturing at a more disaggregated level, provided in appendix C, is broadly based on ANZSIC subdivisions (see appendix A).


The selection of the high and low productivity growth industries is based on average annual compound MFP growth rates over the period 1978�79 to 1995�96 (see table 3.2). Agriculture and Mining are excluded from most of the analysis because of their volatility, but are included in the market sector average.� Industries are grouped as high or low productivity growth depending on whether their MFP growth rate was above or below the (weighted) average for the market sector over the period. The high productivity growth industries are Electricity, gas and water, Manufacturing and Transport, storage and communication. The low productivity growth industries are Retail trade, Wholesale trade, Construction, Accommodation, cafes and restaurants, and Cultural and recreational services.


The general approach taken in this paper is to use benchmarks to help to insulate the analysis from the effects of many of the factors other than productivity that can affect structural employment characteristics. Two benchmarks are used. First, for the analysis of the employment characteristics alone, Total industries was chosen as the benchmark to reflect the general economywide trends in the structure of employment. Second, where MFP growth and employment are examined together, the market sector is used because there is no MFP measure available for Total industries.


Employment coverage


MFP estimates are based on hours worked by employed persons. Employed persons comprise employees, employers, workers on own account and contributing family workers (see ABS 1997c for detailed definitions). Therefore, the employment analysis in this paper uses employed persons (15 years and over, unless otherwise specified) where possible. There are also more cross-classified data available for employed persons (particularly for demographic characteristics). However, as data are not available for earnings and the permanent/casual split of employment for all employed persons, data for employees are used.


Period examined


Because of data limitations, this paper uses different time periods for different employment characteristics. The time periods used are:


educational attainment — February 1984 to 1988 and May 1989 to 1997;


occupation — August 1986 to 1995;�


age — August 1978 to 1997;


full-time/part-time — August 1978 to 1997;


permanent/casual — August 1985 to 1997; and


earnings — May 1987 to 1996.�


MFP is matched to the employment time series as appropriate for each characteristic. As indicated earlier, the latest industry MFP estimates available are for 1995�96. When employment and MFP are being jointly analysed, the employment time series is truncated where necessary.





� It should be noted that, for most employment characteristics, there is a break in the data series at 1994 (for August data series) or 1995 (for May data series) with the introduction of ANZSIC. For employment by full-time/part-time status, the ABS has backcast data using more sophisticated concordances from 1985 to 1993. The break in this series therefore occurs in 1985.


� The definition of the market sector adopted is that used in ABS (1997b). Changes made by the ABS as part of ABS (1999) are not considered in this paper.


� For the earnings characteristic (chapter 7), data for Agriculture are not available so the non-farm market sector has been used. MFP growth in the non-farm market sector has averaged less than the MFP growth in the market sector.


� Data after this period have not been used due to the introduction by the ABS of a new occupation classification system. It was not possible to convert all data available to either the new or the old classification system. 


� As for footnote 4.
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