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Young learners — ELMO results
This appendix presents estimates of the effects of vocational education and training (VET) reforms that have been, or will potentially be, implemented as part of the Council of Australian Governments (COAG) reform agenda. Effects relating to increases in educational attainment among learners aged 15 to 24 are the focus of analysis. Estimates for mature learners (aged 25 to 64) are presented in appendix E.

The Commission has estimated the:

· realised and prospective effects of reform in Victoria, as well as the effects of contestability in Victoria

· prospective effects of reform in South Australia

· realised effects of the National Partnership Agreement on Productivity Places Program (NPAPPP)
· potential effects of reforms Australia-wide as defined in chapter 3. 

The effects of these reforms on young learners are estimated using the Education and Labour Market Outcomes (ELMO) model, in which individuals are assumed to maximise the returns to the education they undertake. The ELMO model is described in detail in appendix B. Young learners usually enter the VET system to gain their first post-school qualification, and need to consider various career pathways in choosing the level of qualification and the field of training. These choices can be approximated by a relatively simple optimisation model in which individuals are assumed to maximise the net benefits of various education choices.

A different framework is used to estimate effects on mature learners (appendix E), The decisions facing mature learners are more difficult to represent simply, in part, because of the diversity of their circumstances. Mature learners need to balance their current career circumstances against the costs and benefits of gaining a qualification, which can also be a requirement for employment. They must also consider the shorter time during which they will be able to realise the benefits from their new qualifications.
The Commission has made many assumptions in estimating the impacts of COAG’s VET reform agenda. These are detailed in appendix C. Sensitivity analysis indicates that those assumptions are critical. When the assumptions change, so do estimated changes in employment, productivity and broader economic effects, often quite markedly. The results, therefore, should be regarded as only broadly indicative of the possible impacts of the policy initiatives assessed. The estimates and analysis are intended to advance understanding of the scale of benefits that might accrue. The estimates presented are not forecasts of the economic or fiscal impacts of the reforms. Rather, they are illustrative projections, relative to a baseline, of the effects of the policy initiatives modelled. 
D.1
Modelling the effects of the COAG VET reforms
The Commission’s modelling work estimates the effects of changes in qualification attainment attributable to policy initiatives enacted under the COAG VET reform agenda on economic measures like employment and productivity. In turn, these measures affect net social benefit, government revenue and social inclusion. 

Some intuition 
Individuals compare the benefits and costs of different education options to choose the option that yields the highest net benefit. For an individual who elects to complete a Certificate III/IV, the net benefit of that option exceeds the net benefits of all other options. By funding part of the qualification, the government influences the private cost of education and thereby choices. The initial funding of the qualification and any taxes collected on the additional income that results from a higher qualification affect government net expenditure. 

For an individual who pursues a Certificate III/IV, the private cost is composed of $1,758 in fees and $15,660 in foregone earnings (estimated as $18/hour, the wage assumed to be obtainable for a young person with a Year 11 qualification). Ignoring the effect of ability on wages, the estimated benefit is an increase in the hourly wage from $21/hour (the wage imputed to a person aged 25 and over with a Year 11 qualification) to $25.47. This translates to an (undiscounted) increase in lifetime earnings of $324 632,
 or about $7 700 per year, over 42 years.

The government’s contribution is about $5 333 and the (undiscounted) change in net government taxation revenue is about $123 000 over 42 years.
 

Productivity 

In this study, productivity refers to the average or aggregate productivity of the workforce. It is a partial measure of productivity that is measured by the average wage, assuming that employers hire up to the point at which a worker’s marginal product is equal to its cost. In the context of this study, there are four possible contributors to the aggregate productivity index. 

· An increase in the productivity of people with low ability, holding employment constant. This increases the average productivity index.

· An increase in the employment of people of low ability. These people earn less than the average wage and increasing their numbers in the working population reduces the productivity index. 

· A decrease in the productivity of people with high ability, holding employment constant. Initiatives that decrease the cost of VET qualifications can result in some high ability students electing to study higher-level VET courses instead of degrees. This lowers the productivity index, as these students forego the higher productivity associated with holding a degree. 

· A decrease in the employment of people with high ability, holding their productivity constant. As these people substitute from degrees to VET, they might work fewer hours. As this group’s productivity is higher than average, contributing fewer hours lowers aggregate productivity. 
Net social benefit

Net social benefit reflects a broader range of policy effects, compared with GDP, as it also includes the value of non-market activities, such as leisure and caring for family members. It is calculated from changes in labour income before taxes minus an estimate of the costs of non‑market activities foregone and the time and money costs of education.
 
Adjustments have also been made to capture the value of government revenue.
 Although the model is set up to account for external benefits, none were estimated in the context of this project due to resource constraints. 
Other benefits

The item ‘other benefits’ of education is a residual that is obtained from the calibration of the model with data from the 2009 Survey of Education and Training (SET, ABS 2010b). The calibration is done by measuring the amount of income that is required to match the education–work choices that are revealed in the SET. For example, if the calibration requires more fashion designers than predicted, it assigns a positive value to the residual, indicating that fashion courses are more popular than the model would predict and have higher expected returns (monetary and non‑monetary) than the model would predict. The calibration residuals include unknown components that are due to: 
· statistical and measurement errors in the model and in the data 
· consumption value of education (a positive contribution to the residuals, consistent with the model underestimating the returns to training, and students deriving non-monetary benefits from attending the training)

· disutility associated with education (a negative contribution to the residuals, consistent with the model overestimating returns to training, relative to the data, and revealing non-monetary costs)

· any other factors that might impact on someone’s education–work choices. For example, preferences for certain jobs (for example fashion designer).

Given the large uncertainty associated with this part of the calculation, the net social benefit could be larger than shown in the results. For this reason, some of the results are discussed as ranges. 

Further research in this area (for example, on the non-monetary benefits that might accrue to individuals in the course of their study or in their job) would improve the performance of the model.
Government revenue and fiscal effects

The reforms entail additional government expenditure. To the extent that this increases wages and employment, it also increases future income tax revenue, assuming current income tax settings.
 The net effect, that is, the difference between the initial outlay and the discounted future flows, does not account for any other changes in tax revenue, such as increased GST collection that might arise from additional consumption that occurs as income increases, or additional payroll tax, excise tax from additional consumption of goods subject to excise, etc. This would require detailed tax modelling that is beyond the scope of the ELMO model.
 An indication of the order of magnitude of the GST revenue not accounted for could be obtained by assuming that all the additional income is spent on goods and services that are subject to GST — this additional revenue would amount to 10 per cent of the estimated after-tax payments to labour. 

This calculation of partial fiscal effects is akin to an investment calculation in which an initial outlay — the additional expenditure associated with increasing the number of subsidised places — is compared with a future stream of revenue — the additional tax revenue that might arise from increases in income induced by the policy. 
The partial fiscal effects that are reported depend critically on the effects on wages. To the extent that some of the partial equilibrium assumptions mentioned in appendix B are not satisfied and wages might be higher or lower than projected, future tax revenue could also be higher or lower than projected. The results are also affected by education subsidies, which can counteract the effects of taxation (box D.1).

	Box D.1
Effects of income taxes and education subsidies

	Taxes on labour income reduce the after-tax returns to a qualification. Relative to a situation without taxes (or with lower taxes), this results in an under-investment in education. Education subsidies reduce the private cost of education and, relative to a situation without subsidies, provide incentives to over-invest in education. If subsidies shift choices away from the socially optimal mix, this can be a source of distortion.

The subsidy implied by the expansion of publicly-funded VET places counteracts the effect of the tax on labour income. For example, in the Victoria realised scenario, it could account for about 72 per cent of the estimated net social benefits. This figure is obtained as the difference between running the ELMO model with the current tax setting and without it, and allowing for greater substitution between degrees and VET qualifications than is used throughout this report.

	

	


D.2
Projected effects of COAG VET reforms
The COAG VET reforms have the potential to lead to higher employment and productivity, and could generate social benefits. Commission projections show that the realised and prospective reforms are likely to have contributed small increases in national employment and productivity statistics. 
The total net social benefit of the reforms is projected to be almost $10 billion, over a period of roughly 50 years,
 most of which (about $7 billion) is attributable to the potential scenario which reflects policy initiatives that might be adopted in the future.
 These estimates do not account for other labour market factors, such as any potential decrease in wages that might occur from increasing the supply of certain types of labour beyond any increase in the corresponding demand. To the extent that some wages might decrease, the estimates are likely to be upper bounds. Realised net social benefits (stemming from Victorian policies and the NPAPPP) are estimated to be more than $2.6 billion (table D.1). 
Table D.1
Projected national effects of COAG VET entitlement reforms, by policy initiative, people aged 15–24
	
	
	Victorian realised
	Victorian prospective
	SA prospective
	NPAPPP realised
	Potential
	Total

	Increased highest qualificationa
	
	
	
	
	

	   Dip./Ad. Dip.
	no.
	498
	4 010
	1 024
	10 762
	55 399
	71 693

	   Certs. III/IV
	no.
	13 141
	21 761
	5 513
	48 906
	304 320
	393 641

	Employment and productivityb
	
	
	
	
	 

	   Change in employ.
	%
	0.008
	0.014
	0.004
	0.034
	0.180
	0.239

	   Change in prod.
	%
	0.001
	0.001
	0.001
	0.006
	0.013
	0.022

	Private and net social benefit
	
	
	
	
	

	Payments to labourd
	$m
	965
	1 565
	535
	4 068
	24 227
	31 360

	+ value of non-market activitye 
	$m
	
-298
	
-518
	
-147
	
-1 228
	
-8 098
	
-10 289

	+ savings in education costf  
	$m
	
42
	
67
	
10
	
128
	
589
	
836

	+ adjustment for value of govt. rev.g
	$m
	
13
	
-33
	
-2
	
-25
	
-995
	
-1 042

	+ external benefitsh
	$m
	0
	0
	0
	0
	0
	0

	+ other benefitsi
	$m
	-309
	-504
	-188
	-1 313
	-8 568
	-10 882

	Net social benefit
	$m
	413
	577
	208
	1 630
	7 154
	9 982

	Partial fiscal effects
	$m
	409
	674
	218
	1 713
	10 030
	13 044


a Higher qualifications only (appendix C presents assumptions and derivation).  b Effects relative to the Australian working-age (15-64) population.  c Changes are in present value terms, discounted at 6 per cent (real) over 42 years.  d Additional wage income less time cost of education.  e Associated with increased participation. A negative figure represents non-market activity foregone.  f Sum of private and public costs. A positive number is associated with the savings in education costs that results from encouraging young learners into VET, which is cheaper than alternative qualifications.  g Excess burden of taxation if negative. Value is positive for the realised scenario because the small number of completions produces small reductions in wage premiums due to the marginal ability effect (and therefore a larger increase in future tax revenues relative to subsidy costs than in other scenarios).  h Not estimated.  i( Includes any consumption value of education (positive) or disutility of attending education (negative) assuming no statistical or measurement errors in the data to which the model is calibrated, or in the parameterisation of the model. It also includes a host of potential statistical and measurement errors (calibration section in this appendix). 
Source: Productivity Commission estimates. 

Realised and prospective effects of the introduction of VET entitlement in Victoria

The conversion of student numbers into higher qualifications is explained in appendix C. Over the period 2009 to 2011 (the realised period), the Commission projects the number of young learners with higher level qualifications in Victoria to be about 13 600 higher than would be the case in the absence of policy changes.
 Reflecting the rapid growth in enrolments, higher qualifications in 2012 (the prospective period) are estimated to be about 25 700 above the baseline. The largest number of students comes from the group who would have completed Year 12 under the baseline set of incentives (box D.2).
	Box D.2
Changes in incentives and substitution between qualifications

	An expansion in the number of government‑funded places reduces the private costs of VET to some individuals. This change in the structure of private incentives can be expected to increase the number of students who undertake VET. The degree to which a potential student responds to changes in incentives depends on the substitutability between different education and employment choices, which is regulated by the relative net benefits of the options that they face.

The ELMO model projects changes in the likely education and work choices of individuals as incentives change. The vast majority of adjustments to an expansion in government‑funded VET places occurs between the Year 12 and Certificate III/IV groups. In other words, relative to the baseline, as the number of government‑funded VET places increases, the most common response projected by ELMO is that individuals who might otherwise not have studied beyond Year 12 go on to pursue a Certificate III or IV qualification.

The model assumes that the more able Year 12 graduates choose to invest additional time and funds (to the extent that the places are not fully funded) into pursuing a VET qualification. The employment probability and productivity of these individuals are projected to increase. In particular, their productivity increases by up to the difference in average wages of Year 12 and VET graduates (3 per cent for a Certificate III/IV and nearly 9 per cent for a Diploma). The relevant wage premiums are in table C.14.

People who might otherwise have planned (in the base case) on undertaking a Degree, could respond to changes in the incentives before them by pursuing a VET qualification instead. The relevant population would be that of the less able higher education students, and they would be most likely to switch to Diploma study. The investment in time (typically more than three years) and funds that are associated with a Degree is significantly larger than the investment required to obtain a VET qualification. This is reflected in the relatively large wage premiums that are typically associated with Degrees, and is modelled as a 43.9 per cent difference (table C.14). 

	(Continued next page) 

	

	


	Box D.2
continued

	In the version of the ELMO model used in this report, the substitution between degrees and VET qualifications is assumed to be limited. To the extent that this is not the case, the results could be different. For example, when an individual substitutes VET for higher education, they forego the productivity premium associated with a Degree. As a result, his or her productivity would be up to 39.1 per cent lower than in the baseline. On the other hand, the fiscal cost of a VET qualification is a fraction of that of a Degree, which has implications for the net social benefit stemming from the individual’s decision. A sensitivity analysis performed with ELMO shows that allowing for some substitutability between higher education and VET qualifications translates into a small number of individuals choosing a VET qualification over a Degree. This is likely to reduce estimates of aggregate productivity and increase net social benefit. 

	

	


Increasing the qualification attainment of the population can be expected to produce increases in the labour productivity index and in the employment rate. The contributions of the Victorian realised and prospective scenarios to the Australian economy are modest, since Victoria accounts for about a quarter of the Australian economy (table D.1). Contributions to the Victorian economy are correspondingly larger (table D.2).
The net social benefit of the realised increases in Victorian young learners’ educational attainment is estimated to be $413 million in net present value terms, and $577 million for prospective increases in attainment, over a period of 42 years. The main contributors to this result are: the net benefit from increasing qualifications, the value of non-market activity forgone as the employment rate increases, and the apparent disutility associated with education. This latter component is more speculative than the others, since it arises from model calibration. To the extent that it is an overestimate, the net social benefits could be correspondingly larger. Further, external benefits associated with increased attainment could not be estimated in time for this project. Several researchers have shown that such benefits exist, but their estimates are relatively small. Further research in this area would provide a better basis on which to estimate the possible contribution of external benefits.
From the government’s perspective, initial expenditures on the Victorian entitlement project are projected to be offset by estimated tax revenue on increased future labour incomes. The net effect is estimated to be a net increase in discounted government revenues of around $409 million for realised changes and a net increase of $674 million for prospective changes, over 42 years. 
Contestability – illustrative scenarios

Further changes could occur as a result of the introduction of contestability reforms in Victoria, which could affect the quality of VET qualifications as measured by their effects on employment or productivity prospects (box D.3). Giving private providers access to public funding and producing a more responsive VET sector, two aspects of contestability, have been claimed to have negative and positive effects on outcomes. As a result, two illustrative scenarios are modelled.
· Improved quality is represented by a 5 per cent increase in the wage and probability of employment premiums that a student can expect from a VET qualification, relative to the baseline.
· Reduced quality is represented by a 5 per cent decrease in the corresponding wage and employment probability premiums, relative to the baseline. 
As can be seen in box D.3, one year of the illustrative effects of contestability on VET outcomes is estimated to produce results that are of similar orders of magnitude to the sum of those for the Victorian realised and prospective scenarios. 

	Box D.3
Contestability reforms in Victoria

	The introduction of contestability has allowed private providers to offer some of the VET places that are funded by government. There is a debate about the effects of contestability, especially in terms of the quality of the qualifications produced (chapter 3). 
In some ‘mixed markets’ where services are supplied by private and public providers, contestability has been introduced under the assumption that private providers can produce better outcomes for the same cost. For example, it is argued that increased access to private providers can expand the choices available to students. Others argue that contestability could decrease the quality of the qualifications, as private providers might reduce the quality of teaching to reduce costs. Recent reports (for example, ESC 2011a) indicate that quality is an issue with some providers. The recent inception of the Australian Skills Quality Authority is one initiative designed to improve quality standards. This, along with increased competition and improved information, is likely to improve quality over time. 

Positive effects on quality can enhance the projected effects of Victorian entitlement policies, and negative effects can detract from these effects. The estimates in the table below can be added to those presented in table D.1. 
Illustrative effects of contestability policies

Victorian young learners, annual effects; changes from the baseline
Unit

Improved 
quality effect

Reduced
 quality effect

Change in highest qualification

   Diploma/Advanced Diploma

%
0.48
-2.37
   Certs. III/IV

%
2.98
-1.67
Employment and productivity

   Change in employment

%

0.11
-0.05
   Change in productivity

%

0.04
0.01
Net social benefit calculation
   Gross payments to labour
$m

857
-277
   + value of non-market activity 
$m

-214
96
   + savings in education cost
$m

16
-105
   + adjustment for value of govt. rev.
$m

72
-50
   + external benefits
$m

0
0
   + other benefits
$m
-159
-25
Net social benefit

$m

572
-361
Partial fiscal effects

$m
343
-181
Source: Productivity Commission estimates.
 

	

	


Prospective effects of the South Australian VET entitlement

The prospective increase in places is estimated to translate into an additional 6 500 higher level qualifications attained in South Australia. This results from significant growth in student numbers and completion rates. 
As a result of these increases, employment and productivity are projected to contribute small increases toward the COAG target, but larger contributions to the South Australian economy (table D.2). 

The young learners component of the net social benefit associated with South Australian policy initiatives is estimated to be about $208 million in net present value terms, over 42 years. 
Realised effects of the NPAPPP
The mechanisms at work in the NPAPPP are similar to those described in the cases above, with one main difference — the places associated with the NPAPPP are restricted to areas of need. The ELMO model abstracts from this complication, spreading additional places across the VET system according to their unconstrained returns. Therefore, the results are likely to overestimate the effects of the NPAPPP. 

The net social benefit is estimated to be about $1.6 billion in net present value terms as a consequence of the NPAPPP’s effects on young learners’ educational attainment. Depending on the degree to which the areas of need distort students’ choices, the results could be overestimates. The ELMO model was used to assess the likely extent of this (box D.4). 

	Box D.4
Effect of restricting VET places to areas of need

	The ELMO model was modified to estimate the effects of restricting places to areas of need for sensitivity analysis. These areas were assumed to constitute about 70 per cent of the VET system. The estimated net social benefit is reduced by about 49 per cent, relative to the unconstrained solution. 
This is mainly attributable to some of the students who had chosen a VET course in the unconstrained case, switching to an area that is defined as an area of need and that produces smaller returns than in the unconstrained case.

	

	


Potential effects of reforms to 2020

To achieve the COAG target for 2020, the proportion of 20–64 year olds without a Certificate III or above has to fall to 23.6 per cent (figure 3.3). It is assumed that the additional number of qualifications required to achieve this target is produced in the seven years to 2020, Australia-wide.

Net social benefits of about $7.2 billion in net present value terms are estimated as a consequence of the potential changes in young learners’ educational attainment. The partial fiscal effects are estimated to be an increase of about $10 billion in net government revenues.

D.3
Projected jurisdictional effects of COAG VET reforms on employment and productivity

The Commission estimates that the COAG VET realised and prospective reforms are likely to make small positive contributions to national employment and productivity (table D.1). Jurisdictional effects are larger than the national effects, when compared with the working-age population of the relevant jurisdiction (table D.2). The increase in productivity of the incumbent workers contributes unambiguously to an increase in the average labour productivity index, whereas the addition of new workers with productivity less than the average contributes a small reduction to the average productivity index attached to the relevant population. 
Table D.2
Projected jurisdictional effects of COAG VET reforms on employment and productivity, by policy initiative, for people aged 15–24
Per cent
	
	Victorian  
realiseda
	Victorian   
prospectivea
	SA  
prospectiveb
	NPAPPP  
realisedc

	Change in employment
	0.155
	0.269
	0.272
	0.215

	Change in productivity
	0.019
	0.021
	0.083
	0.040

	Contribution of incumbent workers
	0.048
	0.078
	0.129
	0.082

	Contribution of new workers
	-0.030
	-0.057
	-0.046
	-0.042


a Relative to the Victorian 15–24 year old population.  b Relative to the South Australian 15–24 year old population.  c Relative to the 15–24 year old population in all States and Territories except Victoria.
Source: Productivity Commission estimates. 

D.4
Projected occupational effects of COAG VET reforms

The increase in qualification completions due to the introduction of the COAG VET reforms reflects the associated reduction in the costs of VET courses to students, relative to other study alternatives. The increase in the number of people with VET qualifications as their highest level of education is determined by the characteristics of the entitlement (that is, the additional number of places, and eligibility requirements), and is matched by a fall in the number of people who would have pursued other educational options. 

Changes in educational attainment are projected to increase employment in occupations more commonly entered by people with VET qualifications, such as community and personal services, technicians and trades and some types of managers. Employment in occupations more commonly entered by people with non-VET qualifications is estimated to decrease — for example, clerical and administrative jobs (1.6 per cent reduction for realised effects and 3.1 per cent reduction for prospective effects in Victoria) (table D.3). 
Table D.3
Projected occupational effects of COAG VET reforms, by policy initiative, for people aged 15–24
Per cent 
	
	Victorian  
 realiseda
	Victorian  
prospectivea
	SA  
prospectiveb
	NPAPPP  
realisedc
	Potentiald

	Change in occupational profile

	Managers
	0.45
	0.63
	-0.02
	0.45
	2.51

	Professionals
	-0.01
	0.29
	0.03
	0.15
	0.64

	Technicians and trades
	0.79
	0.97
	1.34
	0.78
	2.53

	Community and personal services
	3.55
	6.23
	4.05
	3.32
	14.91

	Clerical and administrative
	-1.62
	-3.09
	-0.85
	-0.95
	-4.64

	Sales
	-0.70
	-1.40
	0.63
	-0.68
	-1.85

	Machinery operators and drivers
	-0.38
	-0.77
	-1.62
	-0.76
	-4.87

	Labourers
	-0.77
	-1.37
	-1.51
	-0.91
	-6.08

	Change in productivity

	Managers
	-0.07
	-0.12
	0.09
	-0.05
	-0.55

	Professionals
	0.01
	-0.07
	0.04
	-0.02
	-0.16

	Technicians and trades
	0.12
	0.17
	0.13
	0.13
	0.70

	Community and personal services
	-0.38
	-0.73
	-0.41
	-0.38
	-2.15

	Clerical and administrative
	0.25
	0.52
	0.15
	0.17
	0.91

	Sales
	0.09
	0.19
	0.05
	0.14
	0.43

	Machinery operators and drivers
	0.26
	0.39
	0.44
	0.31
	1.68

	Labourers
	0.25
	0.38
	0.44
	0.30
	1.69


a Relative to the Victorian 15–24 year old population.  b Relative to the South Australian 15–24 year old population.  c Relative to the 15–24 year old population in all States and Territories except Victoria.  d Relative to the 15-24 year old population Australia-wide.

Source: Productivity Commission estimates. 

D.5
Projected social inclusion effects of COAG VET reforms

The increase in educational attainment attributable to VET policy initiatives is projected to increase employment and improve literacy and numeracy outcomes (table D.4). 

Table D.4
Projected effects of COAG VET reforms on social inclusion

	
	Unit
	Victorian  
 realiseda
	Victorian  
prospectivea
	SA  
 prospectiveb
	NPAPPP  
realisedc
	Australia  
Potentiald

	Change in employment
	%
	0.155
	0.269
	0.272
	0.215
	0.862

	Change in average literacy scoree
	no.
	10.54
	9.32
	10.00
	9.62
	10.20

	Change in literacy/numeracy levelf
	no.
	1 529
	2 438
	1 180
	7 141
	63 367


a Relative to the Victorian 15–24 year old population.  b Relative to the South Australian 15–24 year old population.  c Relative to the 15–24 year old population in all States and Territories except Victoria.  d Relative to the Australian 15–24 year old population.  e Change in average literacy score on a scale of 0 – 500 for those who increase their educational attainment due to the reforms.  f Number of 15–24 year olds who move to a higher literacy/numeracy level.
Source: Productivity Commission estimates. 

D.6
Sensitivity analysis

Numerous modelling assumptions have been made regarding parameter values in estimating the effects of the COAG VET reforms. Altering these assumptions changes the estimated effects. 

The sensitivity analysis results (table D.5) illustrate how the estimated effects change in response to changing many of the sets of assumptions that underlie the ELMO model (for example, assumptions about the employment and wage premiums, the value of government revenue or the tax rate). The distribution ranges for these parameters are presented in appendix C (table C.16). The lower and upper bounds of the ranges are estimated as 95 per cent confidence intervals, and some also include zero — implying that policies might not increase productivity or generate a net social benefit. Since some assumptions were not tested in this sensitivity analysis, the confidence intervals are likely to underestimate the uncertainty associated with the parameter values, and therefore, the uncertainty associated with the estimates.

Sensitivity analysis is performed using a Monte Carlo approach by running each policy initiative scenario 500 times, adjusting the values of key parameters according to their assumed distribution. Typically Monte Carlo simulations involve 10 000 iterations. This wasn’t possible with ELMO due to time constraints. To demonstrate the validity of using a Monte Carlo approach with 500 iterations, the results for the Victorian realised sensitivity analysis were compared to a simulation with 5000 iterations (table D.6). The results are similar. 

Table D.5
Sensitivity analysis of projected effects of the COAG VET entitlement reformsa
Young learners (aged 15 to 24) 
	Victorian entitlement policies

	
	Realised
	Prospective

	
	Lowerb
	Upperb
	Lowerb
	Upperb

	Employment (%)
	0.03
	0.47
	0.01
	0.78

	Productivity (%)
	-0.11
	0.42
	-0.16
	0.68

	Gross payments to labour ($m)
	 353
	2 912
	 148
	 5 177

	Net social benefit ($m)
	-42
	1 297
	-77
	2 488

	
	
	
	
	

	South Australian entitlement policies

	
	Lowerb
	Upperb

	Employment (%)
	0.09
	0.93

	Productivity (%)
	-0.12
	1.27

	Gross payments to labour ($m)
	265
	1 950

	Net social benefit ($m)
	-23
	920

	
	
	

	NPAPPP (Australian young learners, excluding Victoria)

	
	Lowerb
	Upperb

	Employment (%)
	0.01
	0.59

	Productivity (%)
	-0.10
	0.76

	Gross payments to labour ($m)
	 128
	13 155

	Net social benefit ($m)
	-32
	5 800

	
	
	

	                             COAG’s VET targets to 2020

	
	Lowerb
	Upperb

	Employment (%)
	0.02
	1.70

	Productivity (%)
	-0.24
	1.56

	Gross payments to labour ($m)
	514
	60 940

	Net social benefit ($m)
	-1 426
	27 780


a(Total change in present value terms over 42 years.  b(‘Lower’ and ‘upper’ define the bounds of the 95 per cent confidence interval. 

Source: Productivity Commission estimates.

Table D.6
Comparison of sensitivity analysis results 
Victorian realised policy initiative
	
	500 iterations
	5000 iterations

	
	Lower
	Upper
	Lower
	Upper

	Employment (%)
	0.03
	0.47
	0.03
	0.50

	Productivity (%)
	-0.11
	0.42
	-0.10
	0.45

	Gross payments to labour ($m)
	 353
	2 912
	276
	2 958

	Net social benefit ($m)
	-42
	1 297
	-41
	1 367


Source: Productivity Commission estimates. 
� 	Appendix E also presents results for scenarios in which (i) partial completers are assumed to access publicly funded places and (ii) reskillers are assumed to access publicly funded places at the same or lower level than the highest qualification already held.


� 	$140 664 discounted (6 per cent, real).


� 	$53 452 discounted (6 per cent, real).


� 	The time cost of studying is calculated as labour income foregone, and accounted for in gross payments to labour.


� 	The value of tax revenue is assumed to be $0.24 per dollar of tax revenue (based on KPMG Econtech (2010a); appendix C). This was used in the Henry Tax Review (Australia’s Future Tax System Review 2009).


�   Additional labour income is assumed to be taxed at 38 per cent on average.


� 	Given the characteristics of the policy initiatives (which are like discrete projects that change the qualification composition of the population) and demographic dynamics, it is difficult to estimate a ‘steady-state’ situation with constant annual expenditure and revenues. That said, the Monash Multi-Regional Forecasting (MMRF) model could be used to generate changes in aggregate annual tax revenue over a given time period. 


� 	These results are not annual, but for the entire period covered by the simulations and discounted at 6 per cent, real. That is, notionally, from 2010, the year when the first graduates from the Victoria realised scenario enter the workforce to 42 years after the last students complete their qualifications in 2020. 


� 	Net social benefit could be as high as $20 billion over the simulation period if one abstracts from the ‘other benefits’ item. 


� 	Using data on actual student numbers to the third quarter of 2011 (appendix C). As a guide, in 2008, there were 133 500 young learners in Victoria (Skills Victoria 2011b). 
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