	
	


	
	



C
Modelling assumptions and parameter estimates
Key assumptions underlying the estimated economic impacts of the Council of Australian Governments’ (COAG) vocational education and training (VET) reform agenda presented in this study are described in this appendix.
C.1
Translation of additional training effort into completed qualifications
Realised, prospective and potential increases in training effort attributed to the COAG reform agenda have been translated into estimates of changes in qualification attainment. A range of assumptions have been made in the process, with the potential to influence the estimates of attainment in either direction. Not all assumptions are relevant to all scenarios and, in some instances, different assumptions are applied to the same concept in different scenarios where available information supports a different approach.
Excel workbooks containing the calculations underlying the estimates of qualification attainment for each scenario modelled will be available from the Commission’s website.

Data on additional effort

For the different policy initiatives assessed, data on additional training effort was reported in terms of one, or more, of:
· places — new qualification commencements in a year
· enrolments — places plus enrolments relating to qualifications commenced in previous years
· students — enrolments adjusted to take account of multiple enrolments by some students. Data are typically presented in terms of the highest qualification of enrolment.

For the scenario capturing the potential impacts of attaining the COAG targets, the relevant input was the number of people in the population aged 20–64 by highest level of educational attainment.

Table C.1 summarises the nature of the data on additional training effort available for each policy initiative.

Table C.1
Initial data inputs on additional training effort 
	Scenario
	Initial input

	Victorian policy initiatives
	Students

	National Partnership Agreement on
     Productivity Places Program
	Students (2009 & 2010), 
enrolment commitments (2011 & 2012)

	South Australian initiatives
	Places

	Achievement of COAG targets
	Highest level of educational attainment


Where possible, data reflecting actual outcomes attributable to the reform agenda were used.

For Victorian policy initiatives, data on actual additional training effort up to the third quarter of 2011 were used to estimate the realised and prospective effects of the policy initiatives in that jurisdiction. Estimates of realised effects were based on the additional number of students that commenced and completed training over the period 2009–2011, relative to 2008.
 An estimate of completions post‑2011, by students who commence between 2009 and 2012 as a consequence of the policy initiatives, was used to derive prospective effects. The new subsidy levels that applied from 1 January 2012 were assumed to slow training activity growth to 5 per cent in 2012.
For the National Partnership Agreement on Productivity Places Program (NPAPPP), data on actual additional students in the VET sector in 2009 and 2010 in all States and Territories excluding Victoria were used, along with the anticipated increase in enrolments in 2011 and 2012 attributable to this policy initiative.
 Enrolments were converted into student numbers using a factor of 1.3. This factor was derived from a comparison of Victorian data on enrolment and student numbers between 2008 and 2010 (Skills Victoria 2011c).

For South Australian initiatives, an estimate of anticipated additional training places between 1 July 2012 and 30 June 2016 was used.

Durations of study — volume of learning
Data on VET students in any year include both people who have commenced, and those who are continuing, qualifications. The additional learning associated with qualifications above a Certificate II level can take more than one year (table C.2). In addition, part‑time study is very common in the VET sector. In 2010, 60 per cent of Diploma and Advanced Diploma, 83 per cent of Certificate III and IV and 93 per cent of Certificate I and II students were enrolled on a part‑time basis (NCVER 2011a). The fact that 70 per cent of apprentice and trainee commencements are on a full‑time basis suggests that the proportion of part‑time students among non‑apprenticeship Certificate III and IV students is even higher.
Table C.2
Volume of learning associated with VET qualifications

	Qualification
	Volume of learning

	Certificate I
	0.5–1 year

	Certificate II
	0.5–1 year

	Certificate III
	1–2 years (up to 4 for a trade apprenticeship)

	Certificate IV
	0.5–2 years

	Diploma
	1–2 years

	Advanced Diploma
	1.5–2 years


Source: Australian Qualifications Framework Council (2011).
Relatively low completion rates (section C.2), suggest that a significant proportion of students do not continue past one year of study.
In deriving estimates of qualification completions for Victoria, the Commission has assumed that:

· students who complete Diploma and Advanced Diploma qualifications do so in the second year of their enrolment. Those who do not, leave the VET system in the first 12 months of study

· 80 per cent of Certificate III and IV students in qualifications other than traditional apprenticeships leave the VET system (either with, or without completing a qualification) within 12 months of commencing their course of study. The remaining 20 per cent leave during their second year

· Certificate I and II students leave the VET system within one year.

In the case of the NPAPPP, preliminary evidence from Queensland presented in ACG (2010a, p. 64) indicated that:
· Certificate II and III qualifications for job seekers can be completed within 12 to 16 weeks;

· Certificate IV qualifications for existing workers can be completed in less than 12 months; and

· Diploma and Advanced Diploma qualifications for existing workers can be delivered in less than two years in most industries.

Therefore, the assumption regarding Diploma and Advanced Diploma tenures described above was applied in the NPAPPP scenario, but it was assumed that Certificate III and IV students that complete do so within one year. Traditional trade apprentices are assumed not to take up NPAPPP places on the grounds that ACG (2010) noted that the take up of such places was low. 
Because the South Australian estimates of additional effort were based on additional places, that is, commencing students, adjustments for duration of study were not required. It was assumed that none of the additional places would be allocated to traditional trade apprenticeships because it was unclear how the South Australian policy initiative might influence the take up of training of this type.

Durations of study are not relevant to estimating the number of qualification completions required to meet the COAG targets in 2020. In this scenario, the question driving estimates of additional effort was not ‘how many completions at different qualification levels will an increase in training effort lead to’, but ‘how many completions will be needed to meet the target’.

Implications of the durations assumptions

Assumptions about durations of study affect estimates of completed qualifications.
In the first year of any policy initiative, additional students at any qualification level are assumed to be commencements. In subsequent years, the number of commencements is not known, but is estimated as the difference between the total number of students in excess of the baseline in a year, less the estimate of the number continuing from previous years. The number of completions depends on the number of students commencing qualifications. As the number of continuing students increases, the estimated number of commencements in a year falls. Completions, therefore, also fall. The converse also applies. This means, for example, that, to the extent that:
· Diploma and Advanced Diploma students complete within one year, estimates of completions at this level could be understated
· Diploma and Advanced Diploma students spend more than two years in the VET system, estimates of completions at this level could be overstated
· trade apprentices were enrolled in NPAPPP places, or will be in South Australia, estimates of qualification completions at a Certificate III/IV level could be overstated

· less than 20 per cent of Certificate III/IV students (excluding traditional apprentices) remain in the VET system beyond one year, estimates of completions could be understated.

Completion rates
The number of qualification completions by level is determined by applying completion rates to the estimated numbers of students that commence training as a consequence of the COAG agenda. Ideally, estimates of completion rates would come from datasets that track students across time. Data of this type are not yet available.

The National Centre for Vocational Education Research (NCVER) has estimated completion rates, but these estimates are not uncontroversial. As the Department of Industry, Innovation, Science, Research and Tertiary Education (sub. DR-V9, p. 2) notes:
While we acknowledge that the NCVER work on completions is the best estimate currently available, in the absence of a Unique Student Identifier a series of assumptions are made in calculating the estimate which reduces its reliability. Many of these would appear likely to result in downward bias. 

In the absence of better information, the NCVER rates (table C.3) were used in estimating increases in non‑traditional trade qualification attainment for the Victorian policy initiative. For trade apprentices, an estimate of 56.6 per cent derived by Karmel (2011) for the cohort commencing in 2005, was adopted.
In feedback on the discussion draft, the South Australian Department of Further Education, Employment, Science and Technology (DFEEST, sub. DR-V7) reported that a focus on learner support services was anticipated to lead to higher rates than those presented in table C.3. On the basis of outcomes from a learner support services pilot program, DFEEST suggested that future rates will be 4 percentage points higher than those used for Victoria (pers. comm., 2 March 2012). This suggestion was implemented in developing the estimates of qualification attainment for the South Australian policy initiative.

Table C.3
Rates adopted in estimating completions of non-trade qualifications for Victoria
	
	Young learnersa, b
	Mature learnersb, c

	Diploma and above
	36.5
	32.6

	Certificates III/IV
	40.2
	32.0

	Certificates I/II
	30.1
	20.4


a Rates for young learners reflect estimates for people aged 25 years and under who commenced in 2007 on a full‑time basis, with no post‑school qualification.  b Rates for Certificates III/IV and Certificates I/II were derived by weighting the rates for each qualification in a group by the shares of young or mature learners at each qualification level in that group.  c Rates reflect estimates for all people who commenced qualifications in 2007.
Source: NCVER (2011g).
For the NPAPPP, a rate of 60 per cent was used for all qualification levels for several reasons. While the funding model for the NPAPPP was based on an assumption that 35 per cent of participants would complete their qualifications, New South Wales reported that a retention rate of 55 per cent was more likely to be achieved. The Northern Territory agreed that anticipated completion rates were too low. The ACG report (2010b, p. 47) also reported, however, that ‘the Australian Government notes that states and territories have not been able to demonstrate an attrition rate for the program’.
New South Wales subsequently noted that completion rates in the first two years of the Partnership were 55–60 per cent (NSW Department of Education and Communities, sub. V6).

In response to the discussion draft, South Australia reported that they had managed the NPAPPP in a way that allowed outcomes to be tracked. Data were collected and analysed by the NCVER through a student outcomes survey. The results indicated that:
At the time of the survey, 70.1% of job seekers and 47% of existing workers had completed their qualification with 21.2% of job seekers and 48.9% of existing workers still in training. Only 8.6% of job seekers and 3.9% of existing workers had left their training before completing. (DFEEST, sub. DR-V7, p. 5)

The higher completion rates reported for the NPAPPP than in the NCVER estimates possibly reflect the fact that an NPAPPP place had to be used for a full qualification because, in entering into the partnership, all parties aimed ‘to increase the number of people with qualifications and the number of people with higher level qualifications’ (COAG 2008c, p. 3).
As New South Wales accounts for a large share (43 per cent) of NPAPPP activity, in contrast to South Australia (10 per cent), New South Wales’ experience was given greater weight in determining the completion rate for the NPAPPP. Reflecting the higher rates reported by South Australia, the upper end of the range indicated by New South Wales was adopted (60 per cent).

Completion rates were not an issue in the scenario capturing the potential effects of attainment of the COAG targets because, in that scenario, the numbers modelled were estimates of how many additional qualifications would be required to meet the targets, not how many would result from an increase in training activity.

To the extent that the completion rate estimates adopted for the realised and prospective estimates are too high, increases in qualifications for these scenarios could be overstated, and those for the potential scenario would be understated.
Highest level of qualification attained
In estimating the effects of increases in the profile of qualification attainment, estimates of completions for the NPAPPP and South Australia were adjusted to account for graduates who would have attained qualifications at or below the level of their previous highest qualification.

Adjustments were not made for Victoria, because (with limited exceptions), students were only eligible for a government‑funded place if they enrolled above their previous highest qualification level.

Adjustments applied are presented in table C.4. For example, an estimated 86 per cent of young learner VET graduates achieved a qualification above their previous highest level under the NPAPPP.
The higher rates for South Australia reflect the fact that government‑funded places will be available to students studying at, but not below, their previous highest level of attainment.

Table C.4
Factors used in adjusting completions for highest level of attainment

Percentage of VET graduates estimated to have increased their level of qualification attainment

	
	NPAPPP
	South Australia

	
	Young learners
	Mature learners
	Young learners
	Mature learners

	
	%
	%
	%
	%

	Dip./Ad. Dip.
	86.1
	52.2
	87.9
	69.1

	Certs III/IV
	77.6
	41.4
	82.1
	59.1

	Certs I/II
	87.4
	48.7
	96.4
	92.3


Source: Productivity Commission estimates based on unpublished data from NCVER 2010, Student Outcomes Survey, Confidentialised Unit Record File, NCVER Adelaide.
These estimates were derived from data for all VET graduates in 2010. To the extent that they do not reflect actual outcomes under the NPAPPP, or future outcomes for South Australia, resulting estimates of qualification completions at higher levels than those already attained will be different from actual outcomes.
In addition, the factors were calculated for the aggregated categories adopted in the Commission’s modelling (Diploma/Advanced Diploma and Certificate III/IV). To the extent that students up‑skill from Diploma to Advanced Diploma, or Certificate III to Certificate IV qualifications, the factors reduce the estimated number of completed qualifications that result in increased levels of attainment.
 The effect of this form of up‑skilling is not included in the projected changes in employment or productivity presented for the NPAPPP and South Australia scenarios.
Attainment of multiple higher qualifications

It is likely that some individuals increase their highest level of attainment by more than one level due to a policy initiative. For example, some students who obtain a Certificate III will take up another place and obtain a Diploma.
Data on the number of students who graduated in 2009 and had completed, or were engaged in, further VET study in May 2010 (when data for the Student Outcomes Survey were collected), were used in deriving factors to adjust for this phenomenon (table C.5). The data indicate, for example, that an estimated 4 per cent of young learners who completed a qualification at the Certificate III/IV level were assumed to have gone on to complete a qualification at the Diploma/Advanced Diploma level.
Activity of this type is likely to be more common the longer the period assessed, and the stronger the restrictions on studying at or below a level previously attained. It is, therefore, likely that these adjustment factors understate the extent to which the reform agenda might lead to students obtaining multiple qualifications at increasing levels of attainment.
Table C.5
Factors used in adjusting completions for the attainment of multiple qualifications

Percentage of students estimated to have increased their level of qualification attainment twice
	
	Young learners
	Mature learners

	
	%
	%

	Certs III/IV
	4.0
	2.7

	Certs I/II
	9.1
	4.3


Source: Productivity Commission estimates based on unpublished data from NCVER 2010, Student Outcomes Survey, Confidentialised Unit Record File, NCVER, Adelaide.

Summary of changes in attainment, Victorian, South Australian and NPAPPP policy initiatives
The estimated increases in qualification attainment as a result of the Victorian, South Australian and NPAPPP policy initiatives are summarised in table C.6.
Table C.6
Summary of higher qualification attainments

	
	
	Vic realised
	Vic prospective
	SA
	NPAPPP

	Student/places
	
	170 900a
	153 900a
	60 000b
	387 000a

	Estimated higher qualifications
	
	
	

	Total
	
	
	
	
	

	
Dip./Ad. Dip.
	
	3 665
	12 313
	2 366
	21 637

	
Certs III/IV
	
	21 403
	33 488
	9 013
	95 313

	Young learners
	
	
	
	
	

	
Dip./Ad. Dip.
	
	498
	4 010
	1 024
	10 762

	
Certs III/IV
	
	13 141
	21 761
	5 513
	48 906

	Mature learners
	
	
	
	
	

	
Dip./Ad. Dip.
	
	3 167
	8 304
	1 342
	10 933

	
Certs III/IV
	
	8 262
	11 726
	3 499
	44 296


a( Students.  b Places. 
Source: Productivity Commission estimates.
Attainment in the Australia potential scenario

In analysing potential effects of the reform agenda, the Commission has assessed the potential impacts of attainment of the COAG VET targets set out in the first National Agreement for Skills and Workforce Development (NASWD) (COAG 2008b).
· Halve the proportion of Australians aged 20–64 without qualifications at Certificate III level or above between 2009 and 2020.
· Double the number of higher-level (Diploma and Advanced Diploma) qualification completions between 2009 and 2020.

Between 2009 and 2020, educational attainment at or above a Certificate III level in the working age population could be expected to increase without any additional reform effort as less well educated cohorts retire from the labour market, and more highly educated young cohorts enter the labour market. Following the COAG Reform Council, a continuation of pre‑reform trends was projected using data from the Australian Bureau of Statistics’ (ABS) Survey of Education and Work (ABS 2010a) to produce a proportion of the working age population without at least a Certificate III level qualification of 32.5 per cent in 2020.
The implication of the first COAG VET target is that the proportion of the working age population without at least a Certificate III falls from 47.2 per cent to 23.6 per cent by 2020. To estimate the number of qualifications consistent with this target, the working-age population was projected to 2020 using ABS Series B projections (ABS 2008c). The COAG Reform Council trend (figure 3.3) was used to calculate the number of people projected to be without at least a Certificate III in 2020. The difference between this figure and the number consistent with meeting the COAG target was then estimated. Increases in attainment attributable to realised and prospective VET reform associated with the Victorian, South Australian and NPAPPP policy initiatives was then subtracted from this figure to arrive at the gap that potential effort needs to fill.
This gap was then attributed to Certificate III to Advanced Diploma qualifications in proportion to the estimated shares of these qualifications in realised and prospective outcomes. Approximately one third of these qualifications were then assumed to be undertaken by young learners and two thirds by mature learners.
Baselines

In theory, the effect of additional qualifications attributable to the COAG reform agenda should be considered relative to the level of attainment that would have occurred in the absence of any reform effort — the baseline. In the case of the Victorian, South Australian and NPAPPP policy initiatives assessed in this study, the baseline is assumed to be the level of attainment prevailing when the reforms were introduced. For these scenarios, changes in attainment in the baseline were not taken account of because these changes are assumed to be small over the relatively short period covered by each initiative

To the extent that levels of attainment rise in the baseline, this approach will lead to an overstatement of the effects of the reform agenda.

A baseline is projected for the Australia potential shock (as at 2020). Realised and prospective increases in qualification attainment were added to the projected levels of attainment based on pre-reform trends. This represents the Commission’s baseline in assessing the potential effects of the reform agenda on both young and mature learners (figure C.1). 
Figure C.1
Persons without a Certificate III or above
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Sources: Productivity Commission estimates based on CRC (2011) and ABS (2011a, Series B).
C.3
Employment and wage premiums for increased educational attainment
In order to calculate the employment and productivity effects of improvements in qualification attainment attributable to the COAG agenda, the Commission has estimated the effects of VET study on these indicators. The relationships between highest qualification attained and employment and productivity were estimated econometrically by the Commission using data from the 2009 ABS Survey of Education and Training (ABS 2010a).
 Wages were used as a proxy for productivity.

Two separate equations were estimated — an employment equation and a wage equation. These equations included variables representing qualifications levels and other characteristics, such as experience, as explanatory variables. Qualification coefficients from both equations were transformed into marginal effects, which measure the effect of a person increasing their highest qualification to that level, relative to a base qualification. Two further adjustments were made.
First, the marginal effects were reduced by 10 per cent to account for the bias that affects econometric estimates of wage and employment premiums that do not account for the potential for natural ability to influence wage and employment prospects. Variables that might be used to account for ability are rare in datasets. As Leigh (2007, p. 2) observed:
Assuming that workers with higher cognitive skills earn higher wages regardless of their level of education, the observed correlation between education and income will reflect both education and cognitive ability. Of course, the relationship could also go the other way. For example, since the cost of schooling will be higher to those with better outside opportunities, it is possible that lower-ability people might be more likely to undertake formal education.

Empirically, researchers have concluded that some part of the returns to education actually reflect unobserved ability. Results from Australian studies that have used data from natural experiments indicate that between 9 and 39 per cent of the returns to education are attributable to ability (Leigh 2007).
 Similar results come from a study of the effects of language, literacy and numeracy (LLN) skills on labour market outcomes. The effect of a Diploma/Advanced Diploma or Certificate III/IV qualification on earnings fell 50 per cent for men and 25 per cent for women when controls for LLN skills were added to the equation (Shomos 2010).
The Commission has used a conservative value of 10 per cent to account for ability bias, in line with the estimate used in Leigh (2007).

Second, an adjustment to the marginal wage effects was also made to account for the interaction observed by Heckman, Stixrud and Urzua (2006) between ability and highest qualification attained. It has been assumed that students who increase their highest qualification as a result of VET policy initiatives have higher ability than people in the group they have come from, and have lower ability than people in the group they have joined. In other words, it is assumed that, as an additional person enters the VET sector, their ability to benefit from additional education is slightly lower than the ability of the previous person. Therefore, average returns from a policy initiative that leads to a larger increase in student numbers are assumed to be lower than for an initiative involving a smaller number of students.
 
This approach differs from that adopted in the discussion draft in the mature learners framework. In its submission to the discussion draft, TAFE Directors Australia (sub. DR-V12) contested the Commission’s use of ability discounts and noted ‘excessive’ discounting of wage premiums for mature learners. Skills Australia (sub. DR-V11) also contested the Commission’s use of ability discounts. Independent Economics prepared an attachment to TAFE Directors Australia’s submission which examined the Commission’s modelling work. This attachment summarised the effects of ability discounts on wage premiums for mature learners (box C.1).

The Commission has modified the method for modelling ability for this report.

For mature learners’ wage premiums, the method used in the discussion draft has been replaced by an adjustment that is sourced from the ELMO model results; this amounts to less than 1 per cent for all except the potential scenario (in which it is about 7 per cent). The revisions for the final report reduce the effective discount rates substantially (box C.1). For example, a mature learner that completes a Certificate III, whose highest prior qualification was Year 12 or lower, is modelled to expect a wage increase of approximately 8.6 per cent.
 Using the discussion draft approach this mature learner was modelled to expect a 0.8 per cent wage increase.

	Box C.1
Ability bias and marginal ability effects in the mature learners framework

	Wage and employment premiums estimated in this study are adjusted to account for ability bias and for the marginal ability effect associated with increasing the number of students in the VET sector. The method used to implement the marginal ability effect in the discussion draft led to unrealistic ‘discounts’ of the unadjusted wage premiums estimated. This is illustrated in the table A. 
Table A
Wage premiums and effective discounts, mature learners, discussion draft
Per cent

Unadjusted
[1]
After 24% ability discount
[2]
After further discount
[3]
Effective % discount
% change between [1] and [3]
Degree
67.5

51.3

28.2

-58.3

Diploma
33.3

25.3

15.1

-54.7

Certificate III/IV
10.0

7.6

0.8

-92.1

Source: Independent Economics analysis contained in TAFE Directors Australia (sub. DR-V12, Attachment A, p. 3).
The method for implementing the marginal ability effect on wage premiums was modified for this report. It borrows the effect that occurs in the ELMO model. For the sake of comparison, the structure of table A is reproduced with an ability bias discount of 25 per cent (instead of the original 24 per cent) with the new method implemented (the Degree row is not reproduced, because it is not used in the modelling). The new method of accounting for marginal ability effects adds less than 5 percentage points to the first discount (difference between -25 per cent and column [4] in table B. 
Table B
Wage premiums and effective discounts, mature learners, 25 per cent ability bias discount
Per cent
Unadjusted
[1]
After discount for ability bias
[2]
After marginal ability effect adjustment
[3]
Effective adjustment of raw estimates
% change between [1] and [3]
Diploma
33.3
25.0
23.4

-29.8

Certificate III/IV
10.0
7.5
7.2

-28.0

Source: Productivity Commission estimates.
(Continued next page)

	

	


	Box C.1
(continued)

	In this report, a discount for ability bias of 10 per cent was implemented. Table C illustrates the effects of accounting for marginal ability on the unadjusted wage premiums. This adds less than 7 percentage points to the procedure.
Table C
Raw wage premiums estimated and effective discounts, mature learners, 10 per cent ability bias discount, this report
Per cent
Unadjusted
[1]
After discount for ability bias
[2]
After marginal ability effect adjustment
[3]
Effective adjustment of raw estimates
%change between [1] and [3]
Diploma
33.3
30.0
27.9
-16.2
Certificate III/IV
10.0
9.0
8.6
-13.5
Source: Productivity Commission estimates.

	

	


Accounting for young and mature learners in the analysis
Slightly different estimation approaches were adopted for young and mature learners. In both cases, the research question addressed was, ‘what employment and wage effects might a potential young/mature learner anticipate from increasing their level of qualification attainment’.
Significant expansions in VET, and changes in the nature of VET qualifications, over the past 30–40 years suggest that the effects for the average person in the workforce might not be that relevant to people contemplating VET today. The average reflects the experiences of all graduates, including those who completed their qualifications over 40 years ago.
Looking back about 30 years (to 1981), about 6 per cent of the population aged 
15–64 engaged in VET. By 2009, the rate of participation was over 11 per cent. In part, this reflects the development of nationally recognised VET qualifications for an expanded range of occupations, for example, child care, real estate services and retail. Regulatory requirements around qualification attainment have also played a role in qualification uptake. The effects of the expansion in the types of VET qualifications available are reflected in the fall in the percentage of the student body engaged in trade apprenticeships — from 20 per cent in 1981 to 12 per cent in 2009.
The large expansion in higher education is also relevant in this context. Thirty years ago, people were much less likely to complete school, and those who did were much less likely to go on to university. The average person who did not complete school earlier was probably much more academically able than the average person who did not complete in 2009.

Given these trends, the employment and wage effects facing potential young learners are based on estimates derived for people aged 20–34. The effects were calculated relative to the employment and wage outcomes of people who had not completed Year 12.
In the case of mature learners, the effects were based on the experiences of people aged 35–64 who obtained their highest qualification in the 10 years prior to being included in the Survey of Education and Training in 2009. Estimates of the employment and productivity effects of qualification for all people aged 25–64 were used in calculating employment and productivity of people who did not engage in VET. The effects were calculated relative to the employment and wage outcomes of people who had not completed a post‑school qualification at a Certificate III level or above. The decision to include people who had completed Year 12 in the base category reflects an assumption that people aged 35, in thinking about further education, will be unlikely to be considering Year 12 study.
Employment equation

The following employment equation was estimated using a logit regression:

Emp = β0 + β1Age + β2Age2 + β3Degree + β4Diploma + β5Certs34 + β6Ausborn + β7ESB + β8Married + β9KidU3 + β10Kid34 + β11Kid59 + β12Kid1014 + β13Male + β14Citydweller
(1)

The explanatory variables capture age, highest qualification, whether someone was born in Australia or an English-speaking country, marital status and the age of the youngest child that a person has:


Emp is a dummy variable for employment status


Age is a person’s age in years


Degree is a dummy variable for highest qualification


Diploma is a dummy variable for highest qualification


Certs34 is a dummy variable for highest qualification


Ausborn is a dummy variable for born in Australia 


ESB is a dummy variable for born in another English-speaking country

Married is a dummy variable for marital status


KidU3 is a dummy variable for having a youngest child aged under 2

Kid34 is a dummy variable for having a youngest child between 3 and 4

Kid59 is a dummy variable for having a youngest child between five and nine


Kid1014 is a dummy variable for having a youngest child between 10 and 14


Male is a dummy variable for males


Citydweller is a dummy variable for people who live in capital cities
Marginal effects estimates, that is, the change in the probability of being employed for a one unit change in an explanatory variable, were calculated at the sample means.

Estimation results were compared with those obtained by other researchers (table C.7). To facilitate the comparison, a logit regression using participation as the dependent variable was run for the population aged 20–64. Results from these regressions are reported in section C.4.

The results obtained were not dissimilar to those reported by Laplagne, Glover and Shomos (2007), who used data for 2001–04, and Shomos (2010) who used data for 2006 (although higher results were obtained for diploma and certificate qualifications). They were more similar to those reported by Dawkins, Lim and Summers (2004, 2001 data) and Karmel and Nguyen (2006, 2003 data) (although these authors report stronger effects for Year 12 completion). Finally, Breusch and Gray (2004, 2001 data) found similar effects for VET qualifications but larger effects for degrees and Year 12 completions.

Table C.7
Effect of education on the probability of participation and employment
Marginal effect, percentage points

	Study and data
	Participation and/or employment measure
	High school
	Other 
post-school qualification
	Degree or higher

	Laplagne, Glover and Shomos 2007a
(First four waves of HILDA, 16–64 years)
	Participation
	Males: 5.7

Females: 9.0
	Males: 3.4
Females: 10.2
	Males: 8.6

Females: 19.7

	Shomos 2010a
(ALLS, 25–64 years)
	Participation
	Males: 0.0b
Females: 5.7
	Males: 2.9

Females: 10.5
	Males: 2.8

Females: 14.9

	Dawkins, Lim and Summers 2004a, c
(Second wave of HILDA, 15–64 years)
	Participation
	30 year old:

Males: 7.1

Females: 12.4 

50 year old:

Males: 4.8

Females: 13.5
	30 year old:

Males: 8.7
Females: 16.4
50 year old:

Males: 5.9
Females: 17.4
	30 year olds:d
Males: 10.3 

Females: 21.5 

50 year olds:d
Males: 6.9

Females: 21.8

	Karmel and Nguyen 2006a, e
(2003 NCVER Student Outcomes Survey)
	Employment
	Males: 6.0

Females: 6.6
	Males: 10.9f
Females: 12.2f
	Males: 12.7

Females: 14.3

	Breusch and Gray 2004a
(First wave of HILDA, 15 years and over)
	Employment
	Males: 17.8b
Females: 13.7
	Males: 15.4b,g
Females: 13.9g

	Males: 30.0

Females: 28.7

	Current studyh
	Participation
	5.7
	9.3 (Dip./
Ad. Dip.)

10.9 (Cert. III/IV)
	13.9


a Results are compared with someone who did not complete year 12 using Household, Income and Labour Dynamics in Australia (HILDA) and the Adult Literacy and Life Skills Survey (ALLS).  b Not statistically significant at the 10 per cent level.  c Marginal effects were calculated from predicted probabilities for married individuals in Melbourne. Single individuals and individuals from other parts of Victoria are not reported. However, results are similar.  d Includes Diplomas.  e Marginal effects were calculated from predicted probabilities. Where an education measure includes multiple education levels, simple averages were taken to get a predicted probability for that group.  f Certificate III and IV qualifications.  g Identified as ‘trade’ qualifications by study. h Estimation based on pooled data that were used to estimate the young learners and mature learners equations separately. For the purpose of comparison within this table, a participation equation was estimated. Results for young and mature learners are presented in table C.8.
Sources: Breusch and Gray (2004); Dawkins, Summer and Lim (2004); Karmel and Nguyen (2006); Laplagne, Glover and Shomos (2007); Shomos (2010); Productivity Commission estimates.

The premiums used in this analysis in calculating the effects of qualification attainment by young and mature learners are reported in table C.8. The results mean, for example, that completion of a Diploma/Advanced Diploma qualification is associated with a probability of employment that is 11.2 percentage points higher, on average, than the rate for people aged 20–34 who have not completed a post‑school qualification at or above this level.

Looking at young learners, the results indicate that attainment of a Certificate III or above increases the likelihood of employment for a young learner, relative to someone who does not finish school, by more than the results from the equation estimated for the population aged 25–64 would imply. This suggests that a young person who does not achieve beyond Year 11 today will be more disadvantaged in the labour market (less likely to be employed) than the average person who did not complete school in the past. This is consistent with a hypothesis that the pool of people who have not completed Year 11 has changed across time with the expansion in access to education. Many people who go on to complete school and post‑school qualifications today would not have had that opportunity in the past.
The results also indicate that increasing qualification attainment as a mature learner markedly improves a person’s probability of employment, relative to the effects of qualifications in the overall population aged 25–64. This might reflect changes in the nature of VET qualifications over time, the value placed by the labour market on VET qualifications relative to not having completed school and the characteristics of mature learners. On the latter point, it is possible, for example, that people who opt to complete a qualification as a mature age student are more motivated than those who gained their qualifications 10 or more years ago.
Table C.8
Effects of qualification attainment on the probability of employment
Percentage points
	
	Young learnersa
	Mature learners — people 35–64b
	People 25–64c

	Degree
	19.5
	20.9
	15.6

	Dip./Ad. Dip.
	12.2
	18.2
	9.5

	Certs. III/IV
	15.7
	15.9
	10.1

	Year 12
	9.6
	na
	na


a Rates for young learners reflect estimates for people aged 20–34 years in 2009. The base category is people who had not completed Year 12, and includes those whose highest level of attainment was Certificate I or II.  b Rates for people aged 35–64 in 2009 who had either not completed at least a Certificate III qualification (the base category), or who had completed a qualification at Certificate III level or above 10 years ago or earlier.  c Rates for all people aged 25–64 in 2009. The base category is people who had not completed at least a Certificate III qualification. 
Source: Productivity Commission estimates based on ABS (2010a).
The probabilities of employment for both young and mature learners were reduced by 10 per cent to account for unobserved ability bias. 
These probabilities were then used in deriving predicted employment rates associated with each level of education, which were then used to estimate changes in employment attributable to changes in educational attainment.
Wage equation

The Commission used a two-step Heckman approach for its wage equation to account for potential ‘selection effects’ that might bias the estimates. These effects might be present because the sample for the wage equation only includes people who are employed, and who might have different characteristics to the broader population. For example, they might be more likely to have non-school qualifications, which could bias results (Heckman 1979). The selection equation, which tests for the presence of selection effects, is: 

Emp = β0 + β1Age + β2Age2 + β3Degree + β4Diploma + β5Certs34 + β6Ausborn + β7ESB + β8KidU3 + β9Kid34 + β10Kid59 + β11Kid1014 + β12Married + β13Male + β14Citydweller
(2)
The explanatory variables capture age, highest qualification, whether someone was born in Australia or another English-speaking country, his or her marital status, gender and the age of his or her youngest child.

Results from this equation suggest that selection effects are present and a two-step Heckman approach is appropriate.

In the second step the following wage equation is estimated: 

Log(Hrwages) = β0 + β1Exp + β2Exp2 + β3Degree + β4Diploma + β5Certs34 + β6Whitecol + β7Ausborn + β8ESB + β9Married + β10Citydweller + β11Male
(3)

where: 
Log(Hrwages) is the logarithm of hourly wages



Exp is a person’s work experience in years



Whitecol is a dummy variable for white collar occupations

Again, estimation results were compared with those obtained in a selection of other studies. To facilitate the comparison, a Heckman two step approach was run for the population aged 20–64. Results from the literature and the wage equation estimated using the Survey of Education and Training 2009 (SET) are reported in table C.9. Results vary across the studies included. Overall, the comparison indicates that the estimates derived from SET are in line with those obtained by other authors.
Table C.9
Wage equation coefficients, various studies
Per cent

	
	High school
	Certificate
	Diplomas
	Degree
	Income measure
	Data source

	Shomos (2010)
	
	Includes Diplomas and Ad. Dips
	
	
	Hourly wages
	Adult Literacy and Life Skills Survey (2006)

	- Males
	14.4
	16.5
	
	47.1
	
	

	- Females
	11.3
	14.2
	
	49.7
	
	

	Forbes et al. (2010)
	
	Includes Diplomas and Ad. Dips
	
	
	Hourly wages
	HILDA (pooled cross section 2001 to 2005)

	- Males
	12.4
	13.7
	
	38.4
	
	

	- Females
	10.7
	12.0
	
	38.2
	
	

	Daly et al. (2006)
	18.3
(Comp’d secondary school)
	
	
	41.3
(Post‑
secondary qual.)
	Hourly earnings
(men) (similar results for women)
	AWIRS95

	Miller and Eastough (2004)
	5.9
	13.2
	23.5
	36.8
	Hourly earnings
	1991 Census

	Breusch and Gray (2004)
	
	
	
	
	Hourly wages
	HILDA (2001)

	- Males
	12.3
	14.5
	
	47.0
	
	

	- Females
	8.5
	11.2
	
	42.7
	
	

	Miller and Volker (1993)
	
	
	
	ALS (1986)

	- Males
	12.7
	
	30.1
	41.0
	Hourly earnings
	

	- Females
	12.0
	
	37.6
	45.9
	Hourly earnings 
	

	Current studya
	13.5
	12.0
	25.6
	48.2
	Hourly wages
	Survey of Education and Training 2009


a Estimation based on pooled data that were used to estimate the young learners and mature learners equations separately. Results for young and mature learners are in table C.10.

The effects of qualifications on wages that are used in estimates of productivity in this analysis are reported in table C.10.
For young learners, the returns to Certificate III/IV and Year 12 are markedly higher than those for people aged 25–64. This is consistent with a change in the nature of Certificate III/IV qualifications over time, and with a change in the labour market prospects of people who do not complete school. The latter observation is consistent with the notion that the pool of young people who do not complete school today are less able than the pool who did not complete in the past.
Similarly, the results show that mature learners receive higher returns to education than their peers who achieved their qualifications more than 10 years previously. Again, these results are consistent with changes in the nature of VET qualifications over time, and the value of a qualification increasing over time.
Table C.10
Wage equation coefficients
	
	Young learnersa
	Mature learners — 
people 35–64b
	People 25–64c

	
	%
	%
	%

	Degree
	52.5
	51.6
	43.7

	Dip./Ad. Dip.
	26.2
	28.7
	21.1

	Certs. III/IV
	21.3
	9.5
	4.9

	Year 12
	18.5
	na
	na


a Estimates for people aged 20–35 years in 2009. The base category is people who had not completed Year 12, and includes those whose highest level of attainment was Certificate I or II.  b Rates for people aged 35–64 in 2009 who had either not completed at least a Certificate III qualification (the base category), or who had completed a qualification at Certificate III level or above 10 years ago or earlier.  c Estimates for people aged 25–64 in 2009. The base category is people who had not completed at least a Certificate III qualification. 

Source: Productivity Commission estimates based on ABS (2010a).

The coefficients from a wage equation of the type estimated need to be transformed to produce the estimated, raw marginal effects that are reported in table C.11:

Marginal effects = expβ – 1
(4)
Table C.11
The effect of qualification attainment on wages
Estimated marginal effect 

	
	Young learnersa
	Mature learnersb

	
	%
	%

	Degree
	69.1
	67.5

	Dip./Ad. Dip.
	30.0
	33.3

	Certs. III/IV
	23.7
	10.0

	Year 12
	20.3
	na


a Rates for young learners reflect estimates for people aged 20–35 years in 2009. The base category is people who had not completed Year 12, and includes those whose highest level of attainment was Certificate I or II.  b Rates for people aged 35–64 in 2009 who had either not completed at least a Certificate III qualification (the base category), or who had completed a qualification at Certificate III level or above within the past 10 years.  

Source: Productivity Commission estimates based on ABS (2010a).

These marginal effects were then used in deriving predicted wage rates associated with each level of education which were then used as input into estimating changes in productivity attributable to changes in educational attainment due to the COAG reform agenda.

C.4
Parameters used in the ELMO model and the mature learners framework
This section summarises the sources for other parameters included in the Education and Labour Market Outcomes (ELMO) model and the mature learners framework. Due to uncertainty about some of the data, some of the concepts used in the ELMO model were not parameterised, as indicated in table C.12.
Table C.12
Parameter data sources

	Parameter/input
	Estimate
	Source

	Wage parameters
	
	

	
Wage premiums
	Table C.14
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average wage of Year 11 blue collar workers (base on which premiums are added in ELMO)
	$21 per hour
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average wage of a worker whose highest level of attainment is Year 12 or below (base on which premiums are added in the mature learners framework)
	$25 per hour
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a)

	
Cubic relationship between ability and wages
	Table C.13
	Assumption

	
Assumed growth in present value of real wages
	1.5 per cent per year
	Assumption

	Employment related parameters
	
	

	
Employment premiums
	Table C.15
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average employment probability of Year 11 blue collar workers (base on which predicted probabilities are added in ELMO)
	59.0 per cent
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average employment probability of a person whose highest level of attainment is Year 12 or below (base on which predicted probabilities are added in the mature learners framework)
	65.5 per cent
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a)


(Continued next page)

Table C.12
(continued)
	Parameter/input
	Estimate
	Source

	Lifetime hours worked
	
	

	
Average hours worked per week
	36 hours
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average weeks worked per year


	48 weeks
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010a) 

	
Average years left in workforce – based on average retirement age, young learners
	42 years
	Average retirement age projections sourced from Retirement and Retirement Intentions (ABS 2009c)

	
Average years left in workforce– based on average retirement age, mature learners
	18 years
	Average retirement age projections sourced from Retirement and Retirement Intentions (ABS 2009c)

	Time cost of study parameters
	
	

	
Average time in education
	Year 12 – 870 hours

Cert. III/IV – 870 hours

Diploma – 1 740 hours

Degree – 3 915 hours
	An estimate of the average number of hours spent studying per week by full-time students is sourced from How Australians Use Their Time (ABS 2008b). By assumption, full-time students study for 30 weeks per year of study. Year 12 and Cert. III/IV qualifications are assumed to take one year. Diplomas are assumed to take two years. Degrees are assumed to take three and a half years

	
Opportunity cost of studying
	$18 per hour
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010b) 

	Monetary cost of study
	
	

	
Private cost of university degree
	$26 075
	Productivity Commission estimates based on DEEWR (2011d) and DEEWR (ndb)

	
Public cost of degree
	$51 427
	Productivity Commission estimates based on Access Economics (2010)

	
Private cost of VET
	Cert. III/IV – $1 758

Diploma – $6 345
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010b) and Chapman, Rodrigues and Ryan (2007)

	
Public cost of VET
	Cert. III/IV – $5 333

Diploma – $6 807
	Productivity Commission estimates based on ABS Microdata: Education and Training (ABS 2010b) and SCRGSP (2011)

	
Private cost of Year 12
	$2 201
	Productivity Commission estimates based on Gonski (2010) and ABS (2011c)

	
Public cost of Year 12
	$10 057
	Productivity Commission estimates based on Gonski (2010) and ABS (2011c)


 (Continued next page)

Table C.12
(continued)
	Parameter/input
	Estimate
	Source

	Other parameters
	
	

	
Correlation between cognitive and mechanical ability
	0.275
	Williams and Cummings (1996)

	
Value of 
non-market activity
	$10.50 per hour
	Assumed to be 50 per cent of average wage for Year 11 blue collar workers

	
Effective tax rate
	38 per cent
	Productivity Commission estimates based on Survey of Household Income and Expenditure 2003–04 (ABS 2006)

	
External benefit of education
	Zero
	Assumption

	
Overestimate of returns to education
	Zero
	Evidence is inconclusive (Usher 2005)

	
Value of tax revenue – Deadweight loss of taxation
	0.24
	KPMG Econtech (2010)

	
Population: numbers of 15–24 years olds in each State/Territory (ELMO)
	
	2009
	2020
	Population estimates sourced from Australian Demographic Statistics (ABS 2011a)

	
	NSW
	1 000 164
	1 203 963
	

	
	VIC
	787 708
	949 907
	

	
	QLD
	644 083
	816 329
	

	
	SA
	224 260
	268 581
	

	
	WA
	329 159
	401 810
	

	
	TAS
	66 813
	75 308
	

	
	NT
	35 777
	43 984
	

	
	ACT
	55 354
	70 785
	

	
Population: numbers of 25–64 years olds in each State/Territory (Mature learners)
	
	2009
	2020
	Population estimates sourced from Australian Demographic Statistics (ABS 2011a)

	
	NSW
	3 852 955
	4 332 535
	

	
	VIC
	2 977 456
	3 348 062
	

	
	QLD
	2 397 790
	2 696 245
	

	
	SA
	870 046
	978 341
	

	
	WA
	1 239 882
	1 394 211
	

	
	TAS
	264 095
	296 967
	

	
	NT
	127 930
	143 854
	

	
	ACT
	200 146
	225 058
	


Returns to education estimated within ELMO
ELMO calculates the combination of wage premiums and education costs for each option available to individuals to produce the net benefits that condition the individuals’ choices. The wage is estimated using the wage premiums attached to qualifications (reduced by the 10 per cent discount for ability bias) and an assumed cubic relationship between ability and wages. It is assumed that the relationship between ability and wages can be represented by a cubic functional form.
 In the absence of any data to support this relationship, the parameters were chosen by assumption to generate plausible wage estimates (table C.13). 

Table C.13
Assumed cubic relationship between ability and wagesa
	Education level
	wa
	wb
	wc
	wd

	Y11_blue
	1
	0.33
	0
	0

	Y11_white
	1
	0.33
	0
	0

	Y12_white
	1
	0.64
	-0.54
	0.29

	C34_blue
	1
	0.26
	1.11
	-0.58

	C34_white
	1
	0.52
	0.15
	-0.22

	Dip_white
	1
	0.11
	1.24
	-0.79

	Deg_white
	1
	-0.08
	1.06
	-0.21


a The cubic function is [image: image2.wmf]3
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The wage and employment premiums applied are presented in tables C.14 and C.15, respectively. 

Table C.14
Effects of qualification attainment on wages
Marginal effect applied in the ELMO model (discounted by 10 per cent)
	
	Young learnersa
	Mature learnersb

	
	%
	%

	Degree
	62.2
	60.8

	Dip./Ad. Dip.
	27.0
	30.0

	Certs. III/IV
	21.3
	9.0

	Year 12
	18.3
	na


a Rates for young learners reflect estimates for people aged 20–35 years in 2009. The base category is people who had not completed Year 12, and includes those whose highest level of attainment was Certificate I or II.  b Rates for people aged 35–64 in 2009 who had either not completed at least a Certificate III qualification (the base category), or who had completed a qualification at Certificate III level or above within the past 10 years.  

Source: Productivity Commission estimates based on table C.11.

Table C.15
Effects of qualification attainment on employment probabilities
Marginal effect applied in the ELMO model (discounted by 10 per cent)

	
	Young learners
	Mature learners

	
	ppt
	ppt

	Degree
	17.6
	18.8

	Dip./Ad. Dip.
	11.0
	16.4

	Certs. III/IV
	14.1
	14.3

	Year 12
	8.6
	na


a Rates for young learners. The base category is people who had not completed Year 12, and includes those whose highest level of attainment was Certificate I or II.  b Rates for people aged 35–64 who had either not completed at least a Certificate III qualification (the base category), or who had completed a qualification at Certificate III level or above within the past 10 years.  

Source: Productivity Commission estimates based on table C.8.

Externalities 

Education is thought to produce external benefits that are not accounted for in this report due to lack of time. External benefits can be important in net benefit calculations and constitute a rationale for public funding. The implications of omitting the possible effects of externalities are discussed briefly in box C.2.
	Box C.2
Education externalities

	Due to time constraints, the Commission has not been able to include in the calculation of net benefits, the value of externalities that might be associated with additional education. This means that social benefits are likely to be underestimated, due to potential for additional education to reduce crime rates, and increase productivity by fostering greater innovation. However, the size of external benefits is difficult to estimate. For example:
· Rauch (1993) estimated that an additional year of education increased total factor productivity by 2 to 3 per cent

· Acemoglu and Angrist (2000) found that each additional year of schooling was associated with external returns between 1 and 3 per cent

· Lochner and Moretti (2004) estimate that the value of reduced crime associated with additional education was between 14 and 26 per cent of the private return. 

Whilst externalities do not affect the private return to education, and therefore do not influence people’s education choices, they can affect the social return to education. 

	

	


Sensitivity analysis

Sensitivity analysis is performed to evaluate the effect of changing key exogenous parameters (table C.16) and to generate confidence intervals for key reporting parameters.

Table C.16
Sensitivity analysis — assumed distribution of parameters

	Parameter
	Distribution
	Lowera
	Mean
	Uppera

	Effective tax rate
	Normal
	0.28
	0.38
	0.48

	Value of tax revenue
	Uniform
	0.04
	0.24
	  0.44

	Wage premiums scalarb
	Normal
	0.4
	1
	1.6

	Employment premiums scalarc
	Normal
	0.4
	1
	1.6

	Real wage growth factor
	Uniform
	0.005
	0.015
	 0.025

	Value of non-market activity
	Uniform
	0.25
	0.5
	  0.75

	Lifetime hours workedd (young learners)
	Uniform
	62 576
	72 576
	 82 576

	Lifetime hours workede (mature learners)
	Uniform
	26 104
	31 104
	36 104


 a Lower and upper values are the endpoints for uniform distributions and the 95 per cent confidence intervals for the normal distribution.  b This scalar is used to adjust the wage premiums. The lower value of 0.4 scales the wage premiums to 40 per cent of their mean value and so on.  c This scalar is used to adjust the employment premiums. The lower value of 0.4 scales the wage premiums to 40 per cent of their mean value. d The mean lifetime hours worked is based on someone working 36 hours per week, 48 weeks per year for 42 years.  e The mean lifetime hours worked is based on someone working 36 hours per week, 48 weeks per year for 18 years.
C.5
Estimation results
In the interest of transparency and to facilitate comparisons with other estimations, results from a Heckman two step approach for wages and for a logit regression for employment for people aged 20–64 are presented in this section.

Table C.17
Employment equation results

	Variable
	

	
	Coefficient

	Age
	0.2330*

	Age squared
	-0.0032*

	Degree
	1.2556*

	Diploma 
	0.8617*

	Certificate III and IV
	0.9794*

	Year 12
	0.4660*

	Born in Australia (ausborn)
	0.7387*

	Born in another English speaking country (ESB)
	0.8455*

	Marital status (married)
	0.4114*

	Youngest child under three (kidu3)
	-1.2954*

	Youngest child between three and four (kid34)
	-1.0899*

	Youngest child between five and nine (kid59)
	-0.4135*

	Youngest child between ten and 14 (kid1014)
	-0.0422

	Male
	0.9828*

	Live in a capital city (citydweller)
	0.0618

	Constant
	-3.7449*

	
	Marginal effect

	Age
	0.0317*

	Age squared
	-0.0004*

	Degree
	0.1388*

	Diploma 
	0.0934*

	Certificate III and IV
	0.1089*

	Year 12
	0.0569*

	Born in Australia (ausborn)
	0.1110*

	Born in another English speaking country (ESB)
	0.0915*

	Marital status (married)
	0.0588*

	Youngest child under three (kidu3)
	-0.2340*

	Youngest child between three and four (kid34)
	-0.1985*

	Youngest child between five and nine (kid59)
	-0.0628*

	Youngest child between ten and 14 (kid1014)
	-0.0058

	Male
	0.1345*

	Live in a capital city (citydweller)
	0.0084


* Significant at the 5 per cent level. Log likelihood: -8968.3. Pseudo R squared: 0.1577. Number of observations: 20 952. 
Source: Productivity Commission estimates based on ABS (2010a).
Table C.18
Wage equation coefficients
	Variable
	

	Selection equation
	

	  Age
	-0.1099*

	  Age squared
	0.0010*

	  Degree
	0.3359*

	  Diploma 
	0.1208*

	  Certificate III and IV
	-0.0394

	  Year 12
	0.0448

	  Born in Australia (ausborn)
	-0.0270

	  Born in another English speaking country (ESB)
	-0.0057

	  Youngest child under three (kidu3)
	-0.1254*

	  Youngest child between three and four (kid34)
	-0.0528

	  Youngest child between five and nine (kid59)
	0.0416

	  Youngest child between ten and 14 (kid1014)
	0.0397

	  Marital status (married)
	-0.0465

	  Male
	-0.2206*

	Wage equation
	

	  Work experience (exp)
	0.0176*

	  Work experience squared
	-0.0003*

	  Degree
	0.4817*

	  Diploma 
	0.2564*

	  Certificate III and IV
	0.1201*

	  Year 12
	0.1349*

	  White collar occupation (whitecol)
	0.1356*

	  Born in Australia (ausborn)
	0.1080*

	  Born in another English speaking country (ESB)
	0.1767*

	  Marital status (married)
	0.0782*

	  Live in a capital city (citydweller)
	0.0011

	  Male
	0.1713*

	  Constant
	2.4258*

	  Lambda
	0.3151


* Significant at the 5 per cent level.
Source: Productivity Commission estimates based on ABS (2010a).
�	Numbers for the last quarter of 2011 are projected based on realised growth to the end of the third quarter of 2011.


�	Data on actual student numbers were not available for 2011 at the time of writing (early April 2012).


� 	That is, 4 percentage points were added to the completion rates in table � LINK Word.Document.12 "\\\\mel_1\\groups\\Elmrb\\04_Current projects\\COAG_Human_Capital\\04_Reports\\Final report\\Post Workshop\\Appendix C – Modelling assumptions and parameters.docx" "OLE_LINK3" \a \t �C.3�.


�	This restriction did not apply to people aged up to 20, but this is unlikely to markedly affect the results for Victoria. The Commission estimates that about 90 per cent of Certificate III and IV, and 95 per cent of Diploma and Advanced Diploma graduates aged 15–19 increased their level of qualification. A limited number of places were also available to people aged 20 and over who needed training at the same or lower level as their existing qualification.


�	For mature learners in the NPAPPP scenario for example, allowing for this activity would have increased the estimated number of qualification completions at a Diploma/Advanced Diploma by 14 per cent, and Certificate III/IV level by 19 per cent.


� 	Although there are many potential sources for such premiums, in the literature, none match the scope of this study or the split between young and mature learners. Estimating the required parameters within the context of this project also meant that the premiums could be based on recent data. 


� 	In a natural experiment, participants are randomly assigned to groups of interest (in contrast to a controlled experiment, in which researchers allocate participants to a treatment and a control group). Such experiments arise, for example, through policy changes that affect one group, and not another. In the case of studies of the relationship between education and labour market outcomes, there is a risk that estimated returns to education will include the effect of the unmeasured ability of individuals who choose a certain educational pathway. Natural experiments remove this element of choice. Results are therefore considered to provide a better indication of the returns to education separate from the influence of unmeasured ability.


� 	This conservative approach was the preferred approach for a number of participants at a Workshop held on 5 April, 2012. The value of 24 per cent used in the discussion draft resulted in lower premiums, and therefore smaller effects in the scenarios. 


� 	This principle is part of the structure of the ELMO model and is parameterised through the relationship between wages and ability. It was transferred to the mature learners framework. Parameters for this adjustment were derived from ELMO model results, that is, the way in which returns decreased as new individuals entered the VET system. The parameters reduce returns to the average mature learner by a maximum of 7 per cent.  


� 	As illustrated in box � LINK Word.Document.12 "\\\\mel_1\\groups\\Elmrb\\04_Current projects\\COAG_Human_Capital\\04_Reports\\Final report\\Post Workshop\\Appendix C – Modelling assumptions and parameters.docx" "OLE_LINK8" \a \t �C.1�, the discussion draft used an ability bias discount of 24 per cent and a procedure to account for marginal ability effects that reduced the wage premium by a factor based on the difference between the 55th percentile of the wage distribution relevant to a person’s previous highest qualification and the 45th percentile of the distribution relevant to the most recent qualification as observed in the SET. An intermediate version used an ability bias discount of 25 per cent and the procedure involving input from the ELMO model described in this report. The final uses an ability bias discount of 10 per cent and the procedure using input from the ELMO model. 


� 	Table B in box � LINK Word.Document.12 "\\\\mel_1\\groups\\Elmrb\\04_Current projects\\COAG_Human_Capital\\04_Reports\\Final report\\Post Workshop\\Appendix C – Modelling assumptions and parameters.docx" "OLE_LINK8" \a \t �C.1�.


� 	Table A in box � LINK Word.Document.12 "\\\\mel_1\\groups\\Elmrb\\04_Current projects\\COAG_Human_Capital\\04_Reports\\Final report\\Post Workshop\\Appendix C – Modelling assumptions and parameters.docx" "OLE_LINK8" \a \t �C.1�.


�	For the regression on the sample of people aged 20�–34 a dummy variable representing Year 12 was included in the estimated equation.


�	For the regression on the sample of people aged 20–34 a dummy variable representing Year 12 was included in the estimated equation.


�	For the regression on the sample of people aged 20–34 a dummy variable representing Year 12 was included in the estimated equation.


�	The decision to use a cubic function is arbitrary but it was chosen as it allows sufficient flexibility to model the effects of ability on wages.





	138
	IMPACTS OF COAG REFORMS — VET
	


	
	Modelling assumptions
	137



