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Appendix A:
Employment share projection:
Growth curve fitting models

The class of functions called growth curves or S-shaped curves is motivated by the fact that rates must be
in the range [0,1] and therefore cannot grow as polynomials or exponentials. Since it is not possible to
implement full modelling of all the demographic, economic, political, social, cultural or even natural
influences on the occupational employment shares, we find the curve that best fits the historical data and
extrapolate along this curve under the assumption that the present trends capture the sum of these effects
and will continue in the future. This means we do not predict turning points — changes from growth to
decline or the other way around. Only curves that are monotone increasing or monotone decreasing are
considered. A monotone and bounded range [0,1] implies S-shaped curves. There are many types of S-
shaped curves. Richards curves are the simplest curves that satisfy all the properties above yet do not
require symmetry (Richards 1959). Richards curves provide flexible representations with series describing
demographic, economic as well as technological change. With Richards curves it is possible to model any
growth in the sigmoid form and distinguish the three phases that underlie these evolutions: emergent,
inflexion and saturation, as well as the periods of expansion and contraction of economic phenomena.

The occupational employment shates for each occupation and for each age group were modelled as
Richards curves. These shares were predicted separately using non-linear least squares curve fitting
techniques applied to data on the level of employment in each of the main occupations, by age.
Projections directly focused on finding the best fits of Richards curves to the data comprising the
employment share for each occupation and for each age group between 1996 and 2005. The projected
employment shares for each occupation and for each age group were applied to the predicted overall
employment and disaggregated employment by age group to compute the absolute numbers of employed
persons in each occupation and in each age group. The Richards functions take the form:

[1]

Some restrictions for the parameters wete set up over the parameters ato, b, ¢, g, and lambda (\). The

y, =c+ax(l+bes )

reason is that the limits at upper and lower infinity are a+¢and ¢, so that in constraining these to [0,1],
which ensures that the curve stays in this range, 4 is also constrained to [0,1]. Lambda is constrained to [-1,
-20], g is constrained to either [-20,0] or [0,20], depending on whether the curve is nominally increasing
(e.g., employment share for ‘“Associate professionals’) or decreasing (e.g., employment share for
‘Tradespersons and related workers’).

The ceiling (a+¢) is the maximum occupational level either attainable in the past and present economic
paradigm or to be reached in the future, whilst the floor (¢) represents the minimum level, which might
have been reached in the preceding paradigm or may be reached in the future. For most occupations and
age groups, there was only one trend for the whole measured data set and the results for these cases were
soundly projected. Richards curves for each occupation and for each age cohort have different
coefficients, reflecting dynamics of occupational evolution and disparities in the employment experience
and conditions of people involved in the occupations. The changes and parametric values vary by
occupation and by age. The projected shares for occupations and shares within an occupation by age
group are normalised, forcing the shares to add to one. The normalised shares provide the proportion of
employment in each class (e.g., occupation or age group) at any point in time.

4 Demographic impacts on the future supply of vocational skills



Appendix B: Figures

Figure 1:  Total Working Age Population and Annual Percentage Change, Australia 1984 to 2034
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Data sources: Population projections of the Productivity Commission (2005) for 2004 to 34; ABS Australian Population Statistics (cat. no.
3105.0.65.001) for earlier years.
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Figure 2:  ‘Entrants’, by Age, by Sex, Australia 1984 to 2034
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Data sources: predicted from the labour force projections of the Productivity Commission (2005); ABS Labour Force, Australia, Detailed
(cat. no. 6291.0.55.001) for earlier years.
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Figure 3: ‘Exits’, by Age, by Sex, Australia 1984 to 2034
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Data sources: predicted from the labour force projections of the Productivity Commission (2005); ABS Labour Force, Australia, Detailed
(cat. no. 6291.0.55.001) for earlier years.
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Figure 4:
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Figure 5: Employment Shares of VET-related Occupations, by Age Group
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Data sources: Authors’ projections; ABS Labour Force, Australia, Detailed — Electronic Delivery, Quarterly, data cube, EO7
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Figure 6: Employment Share, by Age Group: 2-digit Occupations within ‘Tradespersons and Related

Workers’
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Appendix C:
Projected VET-related

occupational employment

Table 1: Employed Persons: VET-related Occupations
Managers & Associate Tradespersons Advanced Intermediate Total
administrators professionals & related clerical & clerical, sales
workers service & service
workers workers

1996 622500 874850 1139600 397050 1400050 4434050
1998 630775 882825 1161225 394375 1458250 4527450
2000 640900 1021600 1179325 399925 1548725 4790475
2002 704150 1094800 1161675 396550 1584975 4942150
2004 761575 1191150 1225950 368650 1616650 5163975
2006 791624 1278821 1224208 377060 1672874 5344587
2008 833314 1359914 1243241 375283 1718982 5530734
2010 873908 1433797 1262154 374747 1761112 5705719
2012 912472 1499804 1280347 375099 1798935 5866655
2014 947384 1556285 1295995 375636 1830429 6005728
2016 979796 1606048 1310924 376734 1858683 6132185
2018 1008144 1647291 1323069 377660 1881218 6237383
2020 1033933 1683125 1334345 378849 1901147 6331399

Data sources: Authors’ projections; 1996-2005 data are derived from ABS Labour Force, Australia, Detailed — Electronic Delivery,
Quarterly, data cube, E07 (cat.n0.6291.0.55.001).
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Table 2: Employed Persons: ‘University’ or ‘No Post-school’ Occupations

Professionals Intermediate Elementary Labourers & Sub-total Total: 9 1-digit
production Clerical, Sales related workers occupations
&transport & Service
workers Workers
1996 1414100 794700 858950 845200 3912950 8347000
1998 1518600 780950 886900 858450 4044900 8572350
2000 1631850 777425 877275 874275 4160825 8951300
2002 1731175 785000 917500 872225 4305900 9248050
2004 1826925 814175 950175 881050 4472325 9636300
2006 1918083 793341 967241 866232 4544897 9889484
2008 2010822 793188 985162 862233 4651404 10182138
2010 2095750 793532 1001235 857835 4748352 10454071
2012 2171925 794345 1015477 853469 4835216 10701872
2014 2236788 794667 1026874 848457 4906786 10912515
2016 2294163 795654 1037187 844271 4971275 11103460
2018 2341274 795999 1045006 839673 5021951 11259334
2020 2382291 796791 1052019 835897 5066998 11398397

Data sources: Authors’ projections; 1996-2005 data are derived from ABS Labour Force, Australia, Detailed — Electronic Delivery,
Quarterly, data cube, E07 (cat.n0.6291.0.55.001).

National Institute of Labour Studies, Flinders University 13



SIS Teuonedoa jo A[ddns oymng o wo s1oedwr orydesowa(q

1

(L00'SG 0" L6Z9 OUIeD) 20T @gnd elep ‘Auauenp ‘Alsalleg oluoi}oa|3 — pajielaq ‘eljelisny ‘9010 Jnode] Sy Woly paALap ale elep G00Z-9661 ‘suonosfoid sioyiny :s90inos ejeq
"020Z 0} #00Z pouad ay} JoA0 suoiednodo
pajeroosse-] JA 40 | JA oAl 8y} Ul suosiad pakojdws [0} 8y} 0} aAne(al dnolb abe yoes ul suosiad pakojdwse sy} Jo siseq ay} uo payenojes si dnoib abe yoes Joy abueyo abejusolad ay] , 910N

9'¢c 80 Gg'¢c L€ G0 €0 A 9'L- 9'L- 9'L- L'} 0l 0Z-700¢ :9bueyo v,
66€1L€€9 0’00k 1Lc 9 L 101 LclL 9Ll 601 8'6 10t 16 9'G 0202
€8€.€29 0'ook 9¢ 09 601 101 gl L'l oLl 6'6 ¢ol c6 g'g 8102
G81¢cel9 0'ook Gg'¢c L'S 901 101 €cl 8Ll A" 10t €0l v'6 'S 9102
8215009 0'ook v'e €G €0l 101 vl ozl Vil €0l g0l G'6 €G yL0Z
GG9998G 0'ook €c 0'S 00l 101 Ggch LclL 9Ll g0l 901 L6 LG zZLoz
61.G0.G 0'ook (A4 L'y G'6 901 Ggch €cl 8Ll 101 801 8'6 0'S 0Loz
Y€.0€GS 0’0ok x4 vy 06 g0l 9¢l Ggch ozl 601 L 00l 6’V 8002
18GY¥ES 0'ook x4 0y Gg'8 0l 9¢l 9¢l €cl 'l €l €0l L'y 9002
G/6€91G 0'ook 6'L L€ 08 ¢ol Ggch 8¢l Ggch Vil L' 801 9v $00Z
0Glevey 0'ook 0¢ v'e €L 0l 8¢l o€l 8¢l 611 611 0l (A4 2002
G/v06.Yy 0’0ok 6'L L€ ¥'9 00l Ggch cel cel gl €cl 101 *h 74 0002
0Sv.12Gy 0'ook 8L 8¢ 6'G L6 €cl L€l cel Lch o€l Vil (4 8661
0sovery 0'ook L'l 1Lc g'g 9'6 €cl L€l cel 9¢l cel ozl (4 9661

(suosuad) % % % % % % % % % % % %
juawAojdwa
lejol | [ejol +G9 | ¥9-09 | 6S-GS | ¥S-0G | 6¥-G¥ | v¥-OF | 6€-GE | ¥€-0€ | 62-SC | ¥2-0C | 61-Gl

suonednaosQ pajejal-1 JA :dnoug aby Aq ‘suosiad pakojdwg ¢ a|qelL




Table 4: Projected VET Qualifications Employed in VET-related Occupations, by sex

Tradespersons & Related Intermediate Clerical, Sales & Associate professionals

Workers Service Workers

Male Female Sub-total |Male Female Sub-total |Male Female Sub-total
2004 735315 60492 795808 181198 504198 685396 292070 175447 467517
2006 734270 60406 794677 187500 521733 709233 313567 188360 501928
2008 745686 61346 807032 192668 536113 728781 333451 200305 533756
2010 757030 62279 819309 197390 549252 746642 351567 211187 562755
2012 767942 63176 831118 201629 561048 762678 367752 220909 588662
2014 777328 63949 841276 205159 570871 776030 381602 229229 610830
2016 786282 64685 850967 208326 579683 788009 393803 236558 630362
2018 793567 65285 858851 210852 586711 797563 403916 242633 646549
2020 800330 65841 866171 213086 592926 806012 412703 247911 660614
Increase to (65,015 5,349 70,363 31,888 88,728 120,616 120,633 72,464 193,097
2020

Managers & Administrators Advanced Clerical & Service 5 VET or VET-associated

Workers occupations

Male Female Sub-total |Male Female Sub-total |Male Female Total
2004 191613 39645 231257 15175 143764 158939 1415371 923545 2338917
2006 199173 41209 240382 15521 147043 162564 1450032 958752 2408783
2008 209662 43379 253041 15448 146350 161798 1496915 987492 2484408
2010 219876 45492 265368 15426 146141 161567 1541289 1014352 2555641
2012 229578 47500 277078 15440 146279 161719 1582342 1038912 2621254
2014 238362 49317 287679 15462 146488 161950 1617913 1059853 2677766
2016 246517 51004 297521 15508 146916 162424 1650436 1078847 2729283
2018 253649 52480 306129 15546 147277 162823 1677530 1094386 2771916
2020 260138 53822 313960 15595 147741 163336 1701851 1108242 2810092
Increase to 68,525 14,177 82,703 420 3,977 4,397 286,480 184,697 471,177
2020

Data sources: Authors’ estimates; ABS CURF data from the Education and Work Survey (2003).
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