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Economy-wide modelling of VET entitlement and language, literacy and numeracy policies
The Commission used the Monash Multi-Regional Forecasting (MMRF) model to estimate the economy-wide impacts of the Council of Australian Governments (COAG) Vocational Education and Training (VET) reforms, and of the Language, Literacy and Numeracy (LLN) policy initiatives. The MMRF model is a computable general equilibrium (CGE) model of the Australian economy, and has been used by the Commission and others to examine the impacts of public policy in Australia. The model treats each state and territory as a separate economy, and is especially well-suited to examining policies that have a state focus. 
Section H.1 summarises some of the characteristics, structure and data contained in the MMRF model, and how they relate to the COAG initiatives. Section H.2 outlines the direct effects used as inputs to the model, with reference to materials contained elsewhere in this report. Section H.3 outlines and explains the key results, including economy-wide, regional and fiscal impacts. Section H.4 the sensitivity of the economy-wide results to assumptions about contestability, focussing in particular on the economic impacts resulting from policies targeting Victorian young learners. Results are reported for Victoria and Australia as a whole.
H.1
The MMRF model

The MMRF model is a multi-regional applied general equilibrium model developed by the Centre of Policy Studies (CoPS) at Monash University. It is a ‘bottom-up’ model, which includes a range of industries, commodities and labour types. The version of MMRF used by the Commission models the six States and two Territories as separate regions, recognising:

· 64 industries in each region
· eight region-specific labour markets, divided into nine occupations

· eight region-specific household sectors, which supply production factors, consume goods and services, and pay income and commodity taxes
· aggregate foreign demands for Australia’s exports
· eight State and Territory Governments
· and the Australian Government.
The model contains explicit representations of intra-regional, inter-regional and international trade flows based on regional data developed at CoPS. It also includes detailed data on State, Territory and Australian Governments’ budgets, consistent with the Government Financial Statistics (GFS). Second round effects are determined on the basis of the model’s input‑output linkages, assumptions about the economic behaviour of firms and households, and resource constraints. Important elements of the theoretical structure of the version of MMRF used in this project include the following:

· households change their consumption bundles in response to changes in their incomes and in relative prices 

· producers adapt their output and their use of labour, capital and agricultural land in response to changes in the relative prices
· productivity improvements can be modelled as a reduction in the resource costs required per unit of output
· and demand for Australian exports responds to the export price of Australian products, and Australian exporters can accrue short-term rents in response to price changes.
The reference year in the MMRF database used for this study is 2005‑06, updated to 2010‑11. The database accounts for a range of state and territory and Australian government taxes, including income and payroll taxes, the GST, excise and other commodity taxes and tariffs. 

The comparative static version of the model is used for this study to illustrate the long-run impacts. The dynamic version of the model is used to illustrate the adjustment path of output over time. The results are presented in terms of percentage changes relative to the base, and are best interpreted as how the economy would differ if the agents faced the environment reflected in the modelled shocks, rather than the ones reflected in the base.
H.2
Direct effects
The COAG reforms were modelled using several scenarios, based on the policies discussed in chapter 3. The direct impacts for each of the scenarios were taken from the analysis contained in appendices D, E and F. 
The simulations examine:

1. the realised impacts from the introduction of the VET entitlement in Victoria (appendix D; appendix E)

2. the prospective impacts that could be expected as a result of the introduction of the VET entitlement in Victoria (appendix D; appendix E)

3. the prospective impacts that could be expected to result from reforms implemented in South Australia (appendix D; appendix E)
4. the realised impacts that flow from the National Partnership Agreement on Productivity Places Program (NPAPPP) across all states and territories (appendix D; appendix E)

5. the potential effects of reforms Australia-wide that could result if the COAG VET targets are reached (appendix D; appendix E)
6. the potential effects of Language, Literacy and Numeracy reforms (appendix F).
Each initiative is modelled as changes in occupational labour supply and employment, changes in labour productivity and increases in education-related government expenses. 
The policies were estimated to result in increases in the number of workers by occupation (appendices D, E and F). For the CGE modelling, these increases in labour supply and employment were assumed to come from those currently not in the labour force, and the unemployed. Table H.1 summarises the labour supply and employment shocks.
 
Table H.1
Modelled changes in labour supply and employment, by occupation
Percentage change in persons relative to baselinea
	
	Victoria
	South Australia
	NPAPPP
	Australia

	
	Realisedb
	Prospectivec
	Prospectived
	Realisede
	Potentialf
	LLN

	
Managers 
	0.20
	0.31
	0.12
	0.10
	0.85
	0.42

	
Professionals 
	0.10
	0.32
	0.16
	0.00
	1.00
	0.56

	Technicians 
and trades 
	0.33
	0.21
	0.63
	0.12
	0.79
	0.31

	Community and
pers. service 
	1.12
	1.94
	1.15
	0.14
	0.89
	0.80

	Clerical and 
admin. 
	-0.36
	-0.60
	-0.16
	0.18
	0.73
	0.92

	
Sales
	-0.16
	-0.25
	0.17
	0.26
	0.98
	0.66

	Mach. operators
and drivers 
	-0.33
	-0.66
	-0.71
	0.16
	0.97
	0.23

	
Labourers
	-0.48
	-0.86
	-0.67
	0.15
	0.94
	0.42


a The changes detailed in this table are a result of combining the labour market effects for both young learners (appendix D) and mature learners (appendix E). Given that the base number of mature learners is (on average) 5 times the number of young learners, mature learners are given a larger weight towards the total change shown. b VET students commencing 2009–2011, begin to supply labour between 2010–2012. c VET students 2011–2012, begin to supply labour between 2012-2014. d VET students commencing 2012-2014, begin to supply labour between 2013–2016. e VET students commencing 2010–2012, begin to supply labour between 2011–2013. f VET students commencing 2013-2020, begin to supply labour between 2014–2020.
Source: Appendixes D, E and F.
The changes in productivity for different occupations reflect two effects. First, changes in education can affect individual productivity, with higher levels of education generally corresponding with higher individual productivity.. Second, changes in education can affect the probability of people working in different occupations. For example, an individual with a diploma as their highest qualification is less likely to work as a professional than someone with a degree. This means that a change in the composition of an occupation can change the average ability of the group of workers and affect their average productivity. For example, the shift of people from year 12 to certificates increases the average abilities of technicians and trades, explaining some of the estimated increase in the productivity of technicians and trades shown in table H.2. 

Table H.2
Modelled changes in productivity, by occupation
Percentage changes relative to the baseline
	
	Victoria
	South Australia
	NPAPPPa
	Australiaa

	
	Realised
	Prospective
	Prospective
	Realised
	Potential
	LLN

	
Managers 
	-0.01
	0.01
	0.07
	0.01
	0.09
	1.25

	
Professionals 
	0.00
	-0.03
	0.00
	-0.01
	0.46
	0.38

	Technicians 
and trades 
	0.04
	0.05
	0.04
	0.07
	0.63
	0.62

	Community and
pers. service 
	-0.25
	-0.43
	-0.21
	-0.15
	-0.58
	0.12

	Clerical and 
admin. 
	0.19
	0.38
	0.13
	0.11
	0.51
	0.71

	
Sales
	0.11
	0.23
	0.04
	0.10
	0.45
	1.27

	Mach. operators
and drivers 
	0.05
	0.08
	0.12
	0.07
	0.19
	2.03

	
Labourers
	0.05
	0.08
	0.12
	0.06
	0.17
	0.89


a(These shocks differ at the state level. The table presents the weighted, aggregate equivalent.
Source: Appendixes D, E and F.

The policies have costs to government in the form of increases in expenditure, shown in table H.3.

Table H.3
Assumed cost to government of publicly funded completionsa
$ million cost per annumb
	
	Victoria
	South Australia
	NPAPPP
	Australia

	
	Realised
	Prospective
	Prospective
	Realised
	Potential

	NSW
	0
	0
	0
	123
	0

	VIC
	329
	329
	0
	0
	0

	QLD
	0
	0
	0
	142
	0

	SA
	0
	0
	71
	38
	0

	WA
	0
	0
	0
	122
	0

	TAS
	0
	0
	0
	3
	0

	NT
	0
	0
	0
	6
	0

	ACT
	0
	0
	0
	13
	0

	Australia
	329
	329
	71
	478
	2 877


a(Assumed cost of entitlement programs, excludes cost of literacy and numeracy programs. b See note a to table H.1 for relevant years.
Source: Productivity Commission estimates.
H.3
Results

Increasing labour supply and aggregate labour productivity across the economy generates long-run increases in gross state and domestic product (GSP and GDP) (table H.4). A large proportion of the economy-wide impacts can be explained by the changes in GDP that result from the direct effects (box H.1). Table H.4 shows the impact of the policies on GSP and GDP, and figure H.1 shows the timeframe over which the GDP increases occur.
Table H.4
Impacts on real GSP and GDP

Percentage changes from base

	
	Victoria
	South Australia
	NPAPPP
	Australia

	
	Realised
	Prospective
	Prospective
	Realised
	Potential
	LLN

	NSW
	-0.02
	-0.02
	0.00
	0.21
	1.82
	0.53

	VIC
	0.25
	0.29
	0.00
	0.20
	1.36
	0.62

	QLD
	-0.06
	-0.06
	0.00
	0.23
	1.69
	0.79

	SA
	-0.05
	-0.05
	0.23
	0.12
	1.69
	0.79

	WA
	-0.09
	-0.09
	0.00
	0.15
	1.79
	1.05

	TAS
	0.01
	0.02
	0.00
	0.05
	2.09
	0.84

	NT
	-0.04
	-0.04
	0.00
	0.17
	2.16
	0.68

	ACT
	0.01
	0.01
	0.00
	0.23
	1.47
	0.11

	Australia
	0.03
	0.04
	0.01
	0.20
	1.67
	0.68


Source: Productivity Commission estimates.

	Box H.1
Contribution of the direct effects to the economy-wide results

	CGE models are used to estimate the macro-economic impacts of the direct effects of policy, as well as the flow-on effects resulting from inter-industry linkages, changes in relative prices, and trade flows.
A large proportion of the impact of policy is explained by the direct effects alone. A useful way of demonstrating this, is through the use of back of the envelope (BOTE) calculations. A BOTE calculation estimates the direct effects of a policy by multiplying the percentage change in model inputs by the appropriate values and shares from the database underlying the CGE model. For example, the direct effect on GDP resulting from a labour market policy could be estimated by multiplying the percentage change in employment by the initial value of labour income. This type of calculation is most useful when a policy does not target one particular industry, but instead causes relatively uniform changes across the economy.
The COAG VET reforms primarily cause expansions in aggregate labour supply, employment and productivity. To the extent that the occupational mix is relatively similar across industries, these changes are unlikely to benefit one industry over another, and are well-suited to BOTE calculations. As shown in the table below, approximately 90 per cent of the aggregate, economy-wide impact of the COAG VET reforms can be explained by the direct effects.
Table 1
Change in GDP — BOTE calculation compared to model resultsa
Percentage change from base

BOTE result

Modelled result

Victoria — realised

0.02

0.03

Victoria — prospective

0.04

0.04

South Australia — realised

0.01

0.01

NPAPPP

0.18

0.20

Australia — Potential

1.53

1.67

Australia — LLN

0.62

0.68

a Change in labour supply multiplied by gross labour income, plus percentage change in productivity multiplied by the value of labour output, assuming other factors move in fixed proportions to output at current prices.

	Source: Productivity Commission estimates.

	

	


Figure H.1
Timescale over which impacts are estimated to occur, 2007-08 to 2035-36a
Per cent of increase in real GDP
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a(Dynamic simulation results of the impact of the VET and LLN reforms assessed, including setup and transition costs and benefits. Assumes that all of the prospective and potential impacts are realised.
Data source: Productivity Commission estimates

Increasing the supply of labour places downward pressure on the real wage and expands output. As the labour supply expands above that modelled in the baseline, wages fall relative to the baseline to balance labour demand and supply. As cheaper labour is taken up by firms, the cost of output falls, increasing the quantity of domestic output demanded.
As more people complete higher VET qualifications, the increase in supply of skilled labour relative to less skilled labour increases productivity in the economy. Workers previously employed in lower value added occupations move to higher value added occupations, increasing the marginal product of the average worker. This causes a decline in the labour cost per unit of output, further increasing the demand for domestic production, and increasing the real wage.
Table H.5 shows the net impact on the real wage by jurisdiction. Table H.6 decomposes the total impact on the real wage as a result of the VET entitlement policies into contributions from:
· the real wage decrease resulting from the modelled increase in labour supply 

· the real wage increase that results from the modelled productivity improvements.
Table H.5
Regional impacts on real wages 

Percentage changes from base
	
	Victoria
	South Australia
	NPAPPP
	Australia

	
	Realised
	Prospective
	Prospective
	Realised
	Potential
	LLN

	NSW
	0.006
	0.003
	-0.005
	0.018
	0.325
	-0.216

	VIC
	0.018
	0.024
	-0.006
	0.022
	0.257
	-0.214

	QLD
	0.007
	0.010
	-0.005
	0.014
	0.461
	-0.205

	SA
	0.008
	0.009
	0.020
	0.020
	0.659
	-0.196

	WA
	0.006
	0.004
	-0.006
	-0.015
	0.263
	-0.213

	TAS
	0.003
	0.008
	-0.004
	0.009
	0.712
	-0.165

	NT
	-0.010
	-0.024
	-0.013
	-0.051
	-0.063
	-0.283

	ACT
	0.002
	-0.018
	-0.010
	-0.024
	-0.162
	-0.330

	Australia
	0.009
	0.009
	-0.004
	0.012
	0.347
	-0.214


Source: Productivity Commission estimates.
Table H.6
Decomposition of the impact on real wage 

Percentage change from base
	
	Additional labour supply
	Productivity improvement
	Total effect

	Victoria — realised
	-0.002
	0.011
	0.009

	Victoria — prospective
	-0.002
	0.011
	0.009

	South Australia — realised
	-0.007
	0.003
	-0.004

	NPAPPP
	-0.006
	0.018
	0.012

	Australia — Potential
	0.224
	0.123
	0.347

	LLN
	-0.216
	0.002
	-0.214


Source: Productivity Commission estimates.

In the long run, the VET initiatives have a positive impact on government balances. While the programs increase government education‑related expenses, these costs are more than offset by increases in tax revenues, and decreases in other expenses. The increase in output and real wages cause large increases in tax collections, as well as increases in other forms of government revenues. The increased participation and employment reduce welfare payments such as unemployment benefits. The fiscal impacts of the initiatives are shown in tables H.7, H.8 and H.9.
Table H.7
Estimates of the realised and prospective longer-run government revenue implications of the VET reforms assessed

$ million (2010-11 dollars), real government spending assumed fixed
	

Item
	State, Territory & Local Government
	
Australian Government
	

Total

	Operating revenues (excluding GST receipts)
	248
	756
	1 003

	GST receipts (net of GST-tied payments)a
	99
	0
	99

	Total operating revenues
	347
	756
	1 103

	Operating expenses (excluding GST-tied grant payments)
	-293
	-120
	-413

	Operating balance (net government revenue)
	640
	876
	1 516


a GST receipts and GST tied payments sum to zero.

Source: Productivity Commission estimates.
Table H.8
Estimates of the potential longer-run government revenue implications of the VET reforms assessed

$ million (2010-11 dollars), real government spending assumed fixed
	

Item
	State, Territory & Local Government
	
Australian Government
	

Total

	Operating revenues (excluding GST receipts)
	1 541
	4 614
	6 155

	GST receipts (net of GST-tied payments)
	593
	0
	593

	Total operating revenues
	2 134
	4 614
	6 747

	Operating expenses (excluding GST-tied grant payments)
	-1 778
	-446
	-2 225

	Operating balance (net government revenue)
	3 912
	5 060
	8 972


Source: Productivity Commission estimates.
Table H.9
Estimates of the potential longer-run government revenue implications of the LLN reforms

$ million (2010-11 dollars), real government spending assumed fixed
	

Item
	State, Territory & Local Government
	
Australian Government
	

Total

	Operating revenues (excluding GST receipts)
	477
	1 271
	1 747

	GST receipts (net of GST-tied payments)
	182
	0
	182

	Total operating revenues
	659
	1 271
	1 929

	Operating expenses (excluding GST-tied grant payments)
	-514
	-780
	-1 294

	Operating balance (net government revenue)
	1 173
	2 051
	3 223


Source: Productivity Commission estimates.

H.4
Contestability
Contestability has the potential to either increase or decrease the economy-wide benefits that would flow from the VET entitlement policies by improving or reducing the quality of VET outcomes. The quality changes are represented by an arbitrary 5 per cent smaller or larger employment and wage premium associated with the VET qualifications. As in appendix D, the scenarios are compared to the Victorian young learners higher qualification scenario.

Appendix D (box D.3) goes through the logic and policy implications of contestability in greater detail. 
Tables H.10 and H.11 summarise the labour supply and productivity shocks used to test the impact of contestability on the economy-wide results. 
Table H.10
Modelled changes in labour supply, by occupation

Percentage changes in persons relative to baseline, realised Victorian young learners scenario
	
	Outcome premiums

	
	Smaller
	Central
	Larger

	Managers 
	-0.82
	0.20
	2.09

	Professionals 
	2.10
	0.10
	0.22

	Technicians and trades 
	-5.04
	0.33
	5.95

	Community and pers. service 
	-10.99
	1.12
	15.76

	Clerical and admin. 
	2.96
	-0.36
	-6.83

	Sales
	0.43
	-0.16
	-2.84

	Labourers
	-0.22
	-0.33
	-1.13


Source: Productivity Commission estimates.

Table H.11
Modelled changes in productivity, by occupation

Percentage changes relative to the baseline, realised Victorian young learners scenario
	
	Outcome premiums

	
	Smaller
	Central
	Larger

	Managers 
	0.29
	-0.01
	-0.01

	Professionals 
	0.20
	0.00
	0.09

	Technicians and trades 
	-1.33
	0.04
	1.45

	Community and pers. service 
	0.51
	-0.25
	-1.12

	Clerical and admin. 
	-0.54
	0.19
	1.53

	Sales
	-0.41
	0.11
	0.81

	Mach. operators and drivers 
	-1.62
	0.05
	2.19

	Labourers
	-1.46
	0.05
	2.08


Source: Productivity Commission estimates.

If contestability results in quality degradation, reflected in a 5 per cent discount on the outcomes of VET, GSP and GDP are projected to contract. Conversely, if quality is improved by contestability, as reflected by an additional 5 per cent premium, then GSP and GDP increases exceed those for the central case. GSP and GDP results are shown in table H.12. Table H.13 shows the fiscal implications of the alternative contestability assumptions.
Table H.12
Impacts on GSP and GDP

Percentage changes from base, realised Victorian young learners
	
	Outcome premiums

	
	Smaller
	Central
	Larger

	NSW
	-0.01
	-0.02
	-0.06

	VIC
	-0.82
	0.29
	1.71

	QLD
	-0.26
	-0.06
	0.23

	SA
	-0.17
	-0.05
	0.16

	WA
	-0.35
	-0.09
	0.37

	TAS
	-0.28
	0.02
	0.43

	NT
	-0.20
	-0.04
	0.20

	ACT
	-0.11
	0.01
	0.15

	Australia
	-0.31
	0.04
	0.51


Source: Productivity Commission estimates.

Table H.13
Estimates of the potential longer-run government revenue implications of the VET reforms assessed

$ million (2010-11 dollars), real government spending assumed fixed, realised Victorian young learners

	
	Outcome premiums

	
	Smaller
	Central
	Larger

	

Item
	State, Territory & Local Gov’t
	
Australian Gov’t
	State, Territory & Local Gov’t
	
Australian Gov’t
	State, Territory & Local Gov’t
	Australian Gov’t

	Operating revenues (excluding GST receipts)

	-200

	-367

	-10

	96

	407

	1075


	GST receipts (net of GST-tied payments)

	-83

	0

	13

	0

	166

	0


	Total operating revenues

	-283

	-367

	3

	96

	573

	1075


	Operating expenses (excluding GST-tied grant payments)

	54

	-66

	-2

	17

	-562

	14


	Operating balance (net government revenue)

	-337

	-301

	5

	79

	1135

	1062



Source: Productivity Commission estimates.
� Increases in labour supply brought about by the initiatives are assumed to reduce the rate of unemployment. This is a strong assumption about the labour market response to the shocks, and consequently the CGE results should be considered an upper bound on the possible benefits flowing from the initiatives.
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