	
	



	
	



[bookmark: _AppendixNotByChapter][bookmark: ChapterNumber][bookmark: ChapterTitle]C	Supporting data and analysis
[bookmark: begin]This appendix presents a selection of supplementary data and analyses that support the discussion contained in chapters 5 and 6. 
C.1	Use of HILDA Survey data
Much of the labour market analysis presented in chapter 5 (and in parts of chapter 6) uses data from the Household, Income and Labour Dynamics in Australia (HILDA) Survey. The HILDA Survey tracks the year‑to‑year movements of individuals from a nationally representative sample of households. This supplement uses HILDA Survey data from 2001 to 2010.
In using the HILDA Survey data to describe year‑to‑year changes in individuals’ employment characteristics, some limitations to the analysis are acknowledged:
Employment data in the HILDA Survey refer to workers’ main job only, at the time of the survey. Hence, the analysis does not capture the effects of workers holding multiple jobs at the same time or changing jobs several times during a given year.
The HILDA Survey sample could be subject to attrition bias in a way that affects measurements of labour mobility. Individuals who move location might be more difficult for data collectors to track and are, therefore, more likely to drop out of the survey. This could result in an underestimate of the rate of geographic mobility. However, the analysis focuses on transitions between consecutive pairs of years (rather than longer‑term changes from a base year), which limits the potential impact of this attrition bias.
The HILDA Survey design is not fully representative of new migrants to the country. For most years of the survey, new migrants can only be incorporated into the survey if they join a household which is already part of the sample. 
RBA researchers — after observing that some workers appeared to change industry without having changed employer — have raised the possibility that ‘spurious industry reclassifications’ exist in the HILDA Survey dataset (D’Arcy et al. 2012, p. 11). (Analysis presented in footnote 10 of chapter 5, however, suggests that it possible for a worker to change industry without changing employer. This conclusion is supported by data presented in section C.5 of this appendix.)
The sample of respondents used to compute the estimates presented in the analyses of chapters 5 and 6 was limited to the working‑age population (aged between 15 and 64 years), for the following reasons: 
The upper age bound to 64 years controls for the effect of workers’ retirement on patterns of exit from the workforce. From age 65 onwards, workers are more likely to be exiting the workforce due to their age and eligibility for retirement benefits, rather than due to structural or cyclical changes in the economy. 
The lower age bound to 15 years is based on the legal minimum working age in Australia (depending on the jurisdiction, conditions of employment and industry). Many people who enter the workforce at this age do so while still enrolled in compulsory education. Thus, their motivation for joining the workforce may be due to reasons other than structural changes in the economy. Nonetheless, the fact that the intake of young workers is higher in some industries than in others may partly explain differences in industry expansion and contraction.
C.2	Detailed analysis: mobility between sectors
Building on chapter 5’s analysis of workers’ mobility between sectors, the following analysis looks in more detail at the individual transitions of workers who changed sectors from one year to the next. 
Using HILDA data, figure C.1 illustrates which sectors workers were moving into, and out of. For presentational purposes, transitions between 2001 and 2002 are compared only to the transitions that took place between 2009 and 2010. For each sector, represented by a horizontal bar, positive values (on the right side of the vertical axis) refer to the number of workers moving into that sector, while negative values (on the left side of the vertical axis) refer to the number of workers moving out of that sector. Within each positive or negative bar, individual segments indicate the industry that workers are arriving from or moving to, respectively. Movements into or out of agriculture and mining are excluded due to low sample counts for these sectors.
For both time periods under consideration, the sectors that workers were most commonly moving to were distribution, business and social services. Most of the workers joining these sectors had come out of other service sectors. The most common sectors that workers were moving from were distribution, business and personal services. This is indicative of the large amount of employment ‘churn’ that characterises some of the services sectors. 
[bookmark: OLE_LINK6]Figure C.1	Number of workers changing sectors between consecutive years, 2001 to 2002 and 2009 to 2010a, b, c, d, e
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a Positive values indicate the number of workers moving into the sector, in which case the legend denotes the previous sector that workers worked in. Negative values indicate the number of workers moving out of the sector, in which case, the legend denotes the subsequent sector that workers moved into. Hence, the sum of all the positive and negative values (across sectors) sum to zero.  b Agriculture and mining sectors are excluded due to the low sample count and high standard errors associated with these estimates.  c Estimates exclude workers who were not employed before or after their move.  d Estimates refer to the working‑age population. All estimates are population‑weighted.  e Sectors are defined in appendix A.
Source: Productivity Commission estimates using HILDA Survey 2001–2010, Unconfidentialised Release 10.1.
Some comparisons in workers’ transitions between the different time periods point towards some key structural shifts in the composition of the economy between the two transition periods. For instance: 
The sector which experienced the largest jump in the number of workers it attracted from other sectors was social services (and, within this sector, especially Health care and social services).
Between 2001–02 and 2009–10, the number of workers moving out of manufacturing and into another sector barely changed. However, the number moving into manufacturing from other sectors fell considerably. The lower inflow of workers into manufacturing in the most recent period helps to explain that sector’s contraction.
Given the pronounced relative decline of the manufacturing sector over time, it is of interest to identify the sectors that manufacturing workers were mainly moving to. For both time periods under consideration, distribution services was the most common destination (and, within this sector, particularly Construction and Wholesale trade (data not shown)). Utilities and construction used to be a common destination also, but this was less so during the most recent period.
C.3	Detailed analysis: workers length of tenure
Figure C.2 compares the composition of workers within each sector in 2002 and 2010, according to their length of tenure with their current employer. 
Figure C.2	Tenure with current employer, by sector, 2002 and 2010a, b
	


a For each sector, the first vertical bar refers to 2002 and the second vertical bar refers to 2010.  b Sectors are defined in appendix A.
Source: ABS (Labour Mobility, Australia, Cat. no. 6209).
C.4	Detailed analysis: workers joining the resources sector
Table C.1 uses HILDA Survey data to look at the previous industry of employment of workers who were joining the resources sector[footnoteRef:1] (from another industry) each year from 2002 to 2010. It is emphasised that these estimates should be treated as indicative only, due to the small size (and consequential high standard errors) of the sample under analysis. [1:  	The terms ‘natural resources sector’, ‘Mining industry’, and ‘mining sector’ are used interchangeably in this supplement. Appendix A provides a definition of the natural resources sector and of the industries and commodities it comprises.] 

Table C.1	Previous industry of workers joining the resources sector, 2002 to 2010, indicative estimatesa, b
Per cent of joining workers, by previous industry
	Previous industry
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Manufacturing
	29.0
	34.5
	49.8
	31.2
	20.4
	29.8
	16.5
	25.7
	13.4

	Electricity, gas, water 
& waste servicesc
	9.8
	–
	–
	8.5
	–
	–
	10.0
	–
	4.7

	Constructionc
	10.4
	17.0
	6.5
	15.5
	11.0
	12.6
	27.1
	20.8
	21.7

	Wholesale tradec
	–
	20.1
	5.7
	2.5
	10.4
	2.2
	1.8
	3.7
	18.1

	Transport, postal & warehousingc
	–
	7.8
	–
	8.3
	7.3
	2.2
	6.9
	8.1
	3.4

	Professional, scientific 
& technical servicesc
	25.8
	3.4
	11.9
	16.1
	16.3
	9.5
	17.9
	23.1
	13.8

	All other industries
	25.0
	17.2
	26.1
	17.9
	34.6
	43.7
	19.8
	18.6
	24.9

	All industries
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


a Years in column headings refer to the second year of the transition. For example, 2003 refers to the industry of origin of workers having moved to the resources sector between 2002 and 2003.  b Sectors are defined in appendix A.  c Estimates in these rows should be interpreted as indicative only, due to the high standard errors in some years. – Nil or negligible. All estimates are population‑weighted.
Source: Productivity Commission estimates using HILDA Survey 2001–2010 Unconfidentialised Release 10.1.
C.5	Detailed analysis: inter‑industry movements by firms
Structural adjustment can involve the reallocation of labour, capital and land between firms (chapter 1). As some firms become less profitable and eventually contract or shut down, resources are freed up for use by other, more profitable enterprises.
However, some firms can undergo structural adjustment without physically closing down, moving location or shedding employees. As the Industries Assistance Commission observed:
… not all adjustment to structural change involves movement by workers between firms and industries. An important type of adjustment to change takes place when firms change their activities without changing their employees. In response to pressures for change, firms may be able to specialise or rationalise their production lines entirely (which may involve changing industry classification). In these cases, employees retained by the firm may change their industry or occupation classification, without actually changing firms … [C]onfining the discussion of labour adjustment to movements between firms must significantly understate the adjustment capacity of the labour force … (1977, pp. 55–56)
Thus, the reallocation of labour, capital and land across industries can take place simply through the industry reclassification of some firms that have changed their main activity. Evidence of such reclassification would, therefore, indicate that structural adjustment of this type does occur in the Australian economy.[footnoteRef:2] [2:  	This form of reclassification excludes the possibility that the same firm became reclassified by the ABS from one industry to another purely as the result of the adoption of a new taxonomy of productive activities. ] 

Evidence of inter‑industry movements by firms
To investigate whether firms change industry classification over time (that is, are inter‑industry ‘movers’), longitudinal firm‑level data are required. In Australia, the two publicly‑accessible such data sources are the Australian Bureau of Statistics’ Business Longitudinal Survey (BLS), covering the period 1994‑95 to 1997‑98, and the earlier Australian Workplace and Industrial Relations Surveys (AWIRS), commissioned by the then‑Department of Education, Employment and Workplace Relations in 1989‑90 and again in 1995.[footnoteRef:3] The AWIRS surveys are primarily cross‑sectional surveys, but they are linked by a panel element. Both the BLS and AWIRS offer only partial coverage of the entire firm population, but their scope is sufficiently broad to shed light on the wider prevalence of inter‑industry movements (table C.2). [3:  	Although more recent, the ABS’s Business Longitudinal Database is not useable for the purpose of tracking firm inter-industry movements.] 

Table C.2	Frequency of firm inter‑industry movements over timea
Number of businesses that changed ANZSIC divisions
	
	Movers
	Non‑movers
	Percentage of movers

	Business Longitudinal Survey
	n
	n
	%

	1995–96
	33
	4 019
	0.81

	1996–97
	39
	3 976
	0.97

	1997–98
	28
	3 833
	0.73

	Australian Workplace and Industrial Relations Surveys
	

	1989‑90 to 1995b
	15
	683
	2.15


a Unweighted estimates.  b Total firm movements over a five‑year period.  n Number of firms.
Source: Productivity Commission estimates based on BLS data and AWIRS panel survey data.
As is apparent from the table, a very small proportion of firms changes industry each year. Those firms tend to share a number of characteristics (data not shown). In both surveys, movers were much more likely to report a major change in their range of products and services (whether a decrease or an increase) than non‑movers. Also, AWIRS movers reported considerably more changes in their main activity, between 1989‑90 and 1995, compared to non‑movers. In both surveys, manufacturing firms were most prone to moving industries, predominantly towards wholesaling and retailing. This might reflect the decision of some manufacturers to offshore their activities, in order to focus on importing and distribution. Other common firm industry pathways were more conventional, such as from property to finance, and from retail to wholesale.
Implications for labour
In both the BLS and AWIRS datasets, movers were invariably smaller, employment‑wise, than non‑movers, by a factor ranging from about one third to one half. This implies that movers tend to ‘carry’ fewer employees with them across industries. Although the imperfect coverage of the data precludes definitive figures for the total number of workers concerned, a rough estimate is that between 0.31 per cent and 0.77 per cent of the whole workforce may undergo this type of transition each year, on average.



2009 to 2010
Manufacturing	15.282299999999999	39.1387	29.62	58.7913	30.051599999999997	0	Utilities/Construction	8.6051699999999993	35.608800000000002	36.635100000000001	49.217599999999997	0	39.320900000000002	Distribution services	74.229900000000001	59.5428	101.584	0	41.802300000000002	62.768999999999998	Business services	31.866599999999998	91.580399999999997	0	67.47760000000001	33.608400000000003	40.586800000000004	Social services	34.729500000000002	0	89.113100000000003	30.252500000000001	22.636800000000001	15.822100000000001	Personal services	0	83.885600000000011	58.680399999999999	68.495100000000008	27.984000000000002	22.672099999999997	Manufacturing	-22.672099999999997	-15.822100000000001	-40.586800000000004	-62.768999999999998	-39.320900000000002	0	Utilities/Construction	-27.984000000000002	-22.636800000000001	-33.608400000000003	-41.802300000000002	0	-30.051599999999997	Distribution services	-68.495100000000008	-30.252500000000001	-67.47760000000001	0	-49.217599999999997	-58.7913	Business services	-58.680399999999999	-89.113100000000003	0	-101.584	-36.635100000000001	-29.62	Social services	-83.885600000000011	0	-91.580399999999997	-59.5428	-35.608800000000002	-39.1387	Personal services	0	-34.729500000000002	-31.866599999999998	-74.229900000000001	-8.6051699999999993	-15.282299999999999	Number of workers (’000s)


<	1 year	          Agriculture
	 	      Mining	      Manufac-
      turing	         Utilities/
       Construction	         Distribution
       services	       Business
       services	      Social
      services	     Personal
     services	13.754646840148697	10.55234954657873	25.789473684210527	17.006406523005243	18.033682294037323	16.116776644671063	19.667343829354998	18.214222063803241	25.829568468608819	20.078029953433742	26.301954986035813	17.39886907351022	18.95011169024572	14.208612870582064	29.039280643634648	26.159635284752873	1	<	3yrs	          Agriculture
	 	      Mining	      Manufac-
      turing	         Utilities/
       Construction	         Distribution
       services	       Business
       services	      Social
      services	     Personal
     services	13.542219861922463	11.596592470458919	15.921052631578945	30.460104834012814	20.282203004096495	21.745650869826033	17.826307770441847	22.794510782391733	25.070104377628915	25.997399001552211	26.145884672252343	26.005872118312308	20.104244229337304	20.21288557400397	26.000946521533365	30.00940733772342	3	<	5yrs	          Agriculture
	 	      Mining	      Manufac-
      turing	         Utilities/
       Construction	         Distribution
       services	       Business
       services	      Social
      services	     Personal
     services	9.612320764737122	9.3707062379774673	8.2894736842105257	20.034944670937683	14.738279472007282	15.836832633473305	14.664804469273744	15.808233826412401	14.468764605078674	16.524730461047955	12.888122227698373	16.458242714223577	12.535900436123814	15.243056856939397	14.595362044486512	14.588609884941024	5	<	10 yrs	          Agriculture
	 	      Mining	      Manufac-
      turing	         Utilities/
       Construction	         Distribution
       services	       Business
       services	      Social
      services	     Personal
     services	14.312267657992564	12.750755702115965	18.026315789473681	17.821782178217823	19.572143832498863	18.856228754249148	16.467750126968003	16.922117269648904	15.606013397725501	16.86453832277552	16.888450796780024	19.193127446715962	19.370279757472609	20.606424047074697	14.708944628490295	14.284680512338085	10yrs or more	          Agriculture
	 	      Mining	      Manufac-
      turing	         Utilities/
       Construction	         Distribution
       services	       Business
       services	      Social
      services	     Personal
     services	48.778544875199145	55.72959604286892	31.973684210526308	14.676761793826444	27.373691397360034	27.464507098580281	31.373793803961401	26.269827125289609	19.025549150958092	20.526911943617069	17.775587317233448	20.965637233579816	29.039463886820549	29.732768636857688	15.655466161855184	14.950430566611187	
Per cent



2001 to 2002
Manufacturing	25.785900000000002	17.498099999999997	24.831499999999998	70.688699999999997	39.399000000000001	0	Utilities/Construction	17.297599999999999	15.0421	32.552399999999999	24.0596	0	69.536100000000005	Distribution services	75.392800000000008	56.636300000000006	90.772600000000011	0	37.641100000000002	90.195499999999996	Business services	41.948399999999999	100.5	0	69.033100000000005	23.022200000000002	42.341900000000003	Social services	31.733499999999999	0	71.464300000000009	30.202500000000001	6.0957799999999995	16.318100000000001	Personal services	0	49.358899999999998	56.629400000000004	63.009699999999995	20.942799999999998	13.529399999999999	Manufacturing	-13.529399999999999	-16.318100000000001	-42.341900000000003	-90.195499999999996	-69.536100000000005	0	Utilities/Construction	-20.942799999999998	-6.0957799999999995	-23.022200000000002	-37.641100000000002	0	-39.399000000000001	Distribution services	-63.009699999999995	-30.202500000000001	-69.033100000000005	0	-24.0596	-70.688699999999997	Business services	-56.629400000000004	-71.464300000000009	0	-90.772600000000011	-32.552399999999999	-24.831499999999998	Social services	-49.358899999999998	0	-100.5	-56.636300000000006	-15.0421	-17.498099999999997	Personal services	0	-31.733499999999999	-41.948399999999999	-75.392800000000008	-17.297599999999999	-25.785900000000002	Number of workers (’000s)
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