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Application of economy-wide modelling in this study
The economy-wide impacts of the COAG business regulation and VET reforms were assessed using the Monash Multi-Regional Forecasting (MMRF) model.  The approach used to model the economy-wide impacts is outlined in chapter 1 of the overview to the final report, while appendix B of that volume provides an overview of the MMRF model and the key modifications made to the MMRF model for the purposes of this study. This chapter provides additional information on the use of the MMRF model and the changes made to it for this study. 
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Motivations for economy-wide modelling

The terms of reference governing this study direct the Commission to report on the economic impacts and benefits of reform — including estimates of the economy-wide, regional and distributional effects of change — and the timescale over which they are likely to accrue. They direct the Commission to develop and maintain analytical frameworks appropriate for the quantification of the impacts and benefits of the COAG reform agenda, which comprises a range of reforms much broader than the reforms covered in this inaugural study.

To assess the economy-wide impacts of reform it is necessary to examine changes in resource use by different sectors and groups within the economy. These changes and their effects will depend on, among other factors, changes in the productivity of resource use, changes in relative prices and flow-on effects to Australia’s trading relationships with other countries. Computable general equilibrium (CGE) models are designed to trace the economy-wide effects of the direct impacts of economic change through to aggregate activity and to the distribution of activity between industries and regions.

The Commission has used economy-wide, computable general equilibrium modelling on four previous occasions to illustrate the impacts of widely-based national reform (IC 1995; PC 1999, 2005a and 2006). The last two of these studies used the MMRF model, and the first two used predecessors of the MMRF model.
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Modifications made to the MMRF model

The MMRF model of the Australian economy contains considerable detail on the economic interlinkages between industries, consumers and governments, and on government finances. It also models each state and territory economy separately. Its database is based on the ABS Input-Output Tables and other relevant ABS publications, such as the Government Finance Statistics (GFS).

The Commission previously used the MMRF model to assess the economy-wide and fiscal effects of the National Reform Agenda (PC 2006), which included reforms similar to many of those that make up the current COAG reform agenda.

Given the similarities in the nature of the reforms covered in the current reform agenda and those in the National Reform Agenda, and the impacts that the Commission has been asked to report on, the version of the MMRF model that has been used in this study is based on the version used to assess the impacts of the National Reform Agenda. However, to improve its suitability for assessing the impacts of COAG reforms, the Commission has engaged the developers of MMRF, the Centre of Policy Studies (CoPS) at Monash University, to update the model and its database. The main modifications include:

· updating the reference year of the model database to align with the 2005-06 ABS Input-Output tables (ABS 2009, Australian National Accounts: Input-Output Tables — Electronic Publication, 2005-06 Final, Cat. no. 5209.0.55.001) (discussed in chapter 3 of this supplement);

· introducing a dynamic modelling capability so that the model can now be run in two modes: comparative-static and recursive-dynamic — the comparative-static mode presents a snapshot of the economy with and without the longer-run effects of the policies being modelled, while the dynamic mode traces out the time path over which the effects are likely to occur (the dynamic modelling capability in MMRF is outlined in CoPS (2007));
· introducing explicit modelling of demographic change (chapter 4);

· introducing transformation between occupations in labour supply (chapter 5); and

· introducing transformation between supplying domestic and export markets (chapter 6).

The modifications made were presented to representatives from Commonwealth, State and Territory COAG officials and modelling experts at workshops held in Melbourne on 28 October 2010 and 14 October 2011.
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Application of the updated MMRF model

Each of the Commission’s previous assessments of the economy-wide impacts applied a longer-run ‘comparative-static’ framework. The framework is comparative in the sense that it compares pre- and post-reform economies and assumes full adjustment to reform-induced change. It is static in the sense that it does not trace out the adjustment path (box 2.1).

For this study, the model was applied in the longer-run comparative-static framework to project the longer-run impacts of reforms being assessed in both the business regulation and VET streams. The fiscal analysis presented in this study follows the approach used in the 1995 and 2006 exercises. In common with those exercises, the fiscal implications of reform are reported holding real discretionary public spending constant in the policy scenario.
 

The Commission has also applied a dynamic approach, for the first time, to report on the timescale over which benefits are likely to accrue, given current implementation plans.

A dynamic approach has the advantage over a comparative-static framework in that it traces out transition paths over time and takes into account significant changes in the structure or level of activity that may influence the ultimate impacts of reforms as well as illustrating the possible economic environment in which the impacts of reform could occur (which may be particularly important for reforms involving long gestation or implementation periods). 
Under the dynamic approach, policy scenarios incorporating shocks that represent the impacts of reform are compared over time with a projected reference case, which provides the counterfactual against which the impacts of the policy scenarios are assessed. The reference case represents the economy in the absence of the policy reforms being assessed. The differences between the policy scenario and the reference case represent the effects of the reform over time (box 2.1).

	Box 2.

 SEQ Box \* ARABIC 1
Comparative-static and dynamic approaches to assessing economy-wide impacts

	The Commission used a ‘comparative-static’ approach to quantify the potential economy-wide effects of National Competition Policy (IC 1995; PC 1999 and 2005a) and more recently in its assessment of the National Reform Agenda (PC 2006). Under a comparative-static approach, the impact of a policy change is measured against the representation of the economy in a benchmark period. It compares the economy pre and post full adjustment to the policy change. There is only limited scope to take into account changes in the demographic and economic structure of the economy that may affect the cost of implementation or the nature or level of benefits (left panel). 
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The comparative-static approach does not trace out a transition path or take into account significant changes in the structure or level of activity that may influence the ultimate impacts of reforms or illustrate the possible economic environment in which the impacts of reform could occur (particularly for reforms involving long gestation or implementation periods). 

Under the dynamic approach, policy scenarios incorporating shocks that represent the impacts of reform are compared over time with a projected reference case. The differences between the policy scenario and the reference case represent the effects of the reform over time (right panel).

The dynamic approach provides a means of taking into account possible changes in the structure of the economy and the interaction of such changes with the effects of reform. Such an approach provides a framework for assessing the impacts of reform of the economy in the period when the impacts of reform are likely to emerge.

	

	


The modelling reference case itself represents a projection of the path of the economy over time. The reference case adopted for the final report (chapter 15) is based on standard assumptions about changes in population (chapter 8), labour supply (chapter 9), productivity (chapter 10) and terms of trade (chapter 11). The reference case underlying the analysis is therefore a simplified projection of the progression of the economy. It is not a forecast of the size and composition of the economy.

As the focus of this study is on the economic impacts of the reforms being assessed, the Commission has presented comparative-static results as percentage changes from the reference case and the distribution of the changes (in proportional terms) over time.

The dynamic modelling capability and reference case for this study are set out in Part B of this supplement.
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The economic environment (model closure
)

The primary focus of this study is on the impacts of COAG business regulation and VET reforms once they have had time to work their way through the economy. More specifically, the study asks the question ‘how might the Australian economy differ as a result of the introduction of the COAG reforms?’

Accordingly, a longer-term environment is used for the comparative-static modelling aspect of this study. In this environment, the estimated effects reflect those that are likely to occur once reforms have been fully implemented and there has been a complete adjustment of capital and labour between jurisdictions and industries.

Comparative-static modelling environment

The comparative-static modelling undertaken in this study uses the same long-run environment as that used to assess the potential benefits of the National Reform Agenda (PC 2006). The key elements of the longer-run economic environment are as follows.

· The model index of consumer prices is the numeraire. That is, all changes in domestic prices in the model can be interpreted as changes relative to the general level of prices in the economy. In all simulations, the nominal exchange rate is flexible.

· National employment by occupational group responds to differences in real pre-tax wages for that occupational group compared to the average across all occupational groups, as does state employment in each occupational group. The population and number of households in each state are assumed to change in line with state employment, with the unemployment rate in each state held fixed. The national population is held fixed.
· Each industry adjusts its capital stocks in order to equilibrate its expected and actual rates of return on capital. The base-line expected rates of return are determined by values in the MMRF database. Industries’ demands for investment goods are linked by an exogenous investment/capital ratio to changes in industry-specific capital stocks.

· Nominal household consumption is determined by post-tax household disposable income, while the balance of trade as a ratio of gross domestic product (GDP) in local currency prices is allowed to vary. Regional household consumption is determined by regional post-tax household disposable income. 

Government tax rates are assumed fixed so that revenue moves in line with the various tax bases. As the Commission has been asked to report on the fiscal implications of the reforms assessed, the fiscal closure holds discretionary real government consumption fixed. Thus, nominal government expenditure on these items moves in line with induced price changes. The budget position is accordingly allowed to vary.

It is assumed that most of the reforms will not influence the national supply of labour — that is, after the full implementation of all reforms and subsequent adjustment, national labour supply will be the same as it would otherwise have been.
 Higher national and regional output therefore depends on higher productivity of labour and the relocation of labour between regional industries. In the MMRF model, the base levels of national labour supply and employment by eight occupational groups are represented by their levels in 2005‑06. 

Recursive-dynamic modelling environment

As it involves running the model through time in one-year steps, the modelling environment used in the ‘recursive-dynamic’ modelling is different from that used in the long-run comparative-static modelling discussed previously. Each step in the recursive-dynamic modelling is similar to a short-run comparative-static simulation, but with gradual adjustment in capital and labour markets. The model database is updated at each annual step.

The reference case modelling environment
The modelling environment used for the reference case assumes that:

· Population growth and the aggregate supply of labour are determined by the demographic module outlined in chapter 4 of this supplement using the demographic and labour market assumptions outlined in chapters 8 and 9.

· Investment, and with it the capital stock, in each industry gradually responds to differences between the expected and actual rates of return on capital. The base-line expected rates of return are determined by values in the MMRF database. The adjustment process is outlined in CoPS (2007).

· Nominal government expenditure (including government consumption and other outlays) moves in line with the underlying drivers of economic activity in MMRF (such as population, unemployment, aggregate economic activity and prices) (detailed in the annex to this chapter).

· The budget position is held fixed as a share of GDP or gross state product (GSP) through the use of lump-sum transfers to, or from, households.

In common with the comparative-static modelling:

· Nominal household consumption is determined by post-tax household disposable income, while the balance of trade as a ratio of GDP in local currency prices is allowed to vary. Regional household consumption is determined by regional post-tax household disposable income.

· Government tax rates are assumed to remain fixed so that revenue moves in line with the various tax bases.

The specific closure changes needed to apply the reference case shocks outlined in chapters 8 to 14 are detailed in the relevant chapters.

The policy scenario modelling environment
The modelling environment used for the policy scenario is similar to that used for the reference case, except that the fiscal closure is the same as that used in the comparative-static modelling — discretionary real government consumption is held fixed at reference-case levels, while discretionary nominal government expenditure is assumed to move in line with induced price changes. The budget deficit is allowed to vary.
Annex

Drivers of government revenue in MMRF

	Source of government revenue
	Drivers

	Taxes on the provision of goods and services

	
General taxes
	Sales tax rates, nominal value of usage in production, investment, household consumption and exports

	
Goods and services tax  (GST)
	GST tax rates on usage in production, investment, household consumption and exports; real usage and the basic price of goods and services in production, investment, household consumption and exports

	
Excises and levies
	Excise duty rates on other food, beverages & tobacco, petrol and other petroleum & coal products; real usage and basic price of other food, beverages & tobacco, petrol and other petroleum & coal products used in production, investment and household consumption

	
International trade
	Import duty rates; foreign currency price of imports; nominal exchange rate; import volumes; shift term

	
Gambling
	Commodity tax rates on hotels, cafes & accommodation and other services; real usage and basic price of hotels & cafes and other services used in production, investment and household consumption; shift term

	
Insurance
	Commodity tax rates on financial services; real usage and basic price of financial services used in production, investment and household consumption

	
Use of motor vehicles
	Commodity tax rates on motor vehicles & parts; real usage and basic price of motor vehicles & parts used in production, investment and household consumption

	
Othera
	Consumer price index; shift term

	Factor inputs
	

	
Payroll
	Payroll tax rates; employment (hours); hourly wage rate; shift term

	
Property
	Property tax rates; capital stock; unit income on capital; shift term

	Taxes on income
	

	
Income taxes levied on individuals
	Labour income tax rates; employment (hours); hourly wage rate; shift term

	
Income taxes levied on enterprises
	Non-labour income tax rates; capital stock; unit income on capital; quantity of land; unit income on land; other costs; unit income on other costs; additional returns from exporting; shift term

	
Income taxes levied on non-residents
	Non-labour income tax rates; real GDP; GDP price deflator; valuation effects; foreign ownership share; additional returns from exporting; shift term

	Commonwealth grants to states
	

	
Current grants
	

	

GST-tied
	GST grant expenditure by the Australian Government

	

Other
	Other current grant expenditure by the Australian Government

	Sales of goods and servicesa
	Real government consumption; government consumption price deflator; shift term

	Interest received
	Real GDP/GSP; GDP/GSP price deflator; shift term

	Other revenue
	Real GDP/GSP; GDP/GSP price deflator; shift term


a This item comprises revenue earned through the direct provision of goods and services by general government (government departments and agencies) and public enterprises. b Because of the diverse nature of this item, it was not practicable to include it in the modelling. For this reason, it was assumed fixed in all policy simulations.
Drivers of government expenditure in MMRF

	Type of government expenditure
	Drivers

	Gross operating expensesa
	Real government consumption; government consumption price deflator; shift term

	Personal benefit payments 
	

	
Unemployment benefits
	Unemployment benefit rate; unemployment (persons); consumer price index; shift term

	
Disability support pension
	Disability support pension rate; population; consumer price index; shift term

	
Age pensions
	Age pension rate; population; consumer price index; shift term

	
Other personal benefits
	Other personal benefit payment rate; population; consumer price index; shift term

	Grant expenses:
	

	
Australian Government to states: Current
	

	

GST-tied
	Nominal value of GST revenue collections

	

Other current grantsa
	Population; consumer price index; shift term

	
Australian Government to local governmenta
	Real GDP/GSP; GDP/GSP price deflator; shift term

	
Australian Government to universitiesa
	Real GDP/GSP; GDP/GSP price deflator; shift term

	
Australian Government and State government grants to private sectora
	Real GDP/GSP; GDP/GSP price deflator; shift term

	Property expensesa
	Real GDP/GSP; GDP/GSP price deflator; shift term

	Subsidy expensesa
	Real GDP/GSP; GDP/GSP price deflator; shift term

	Capital transfersa
	Real GDP/GSP; GDP/GSP price deflator; shift term

	Other expenditure
	Real GDP/GSP; GDP/GSP price deflator; shift term


a Considered ‘discretionary’ in the fiscal modelling.

�	The terms of reference ask the Commission to report every two to three years on the impacts and benefits of COAG reforms. This study is the first of these assessments.


� 	The model also includes explicit modelling of energy use (for example, Adams and Mai 2002).


� 	The 1999 and 2005 studies focused on total national expenditure rather than revenue implications for governments of reform. In those studies, budget neutrality was maintained in nominal terms, with any revenue gains being appropriated by households.


�	The term ‘model closure’ is used to refer to the assignment of the model’s variables between those determined outside the model (exogenous variables) and those determined by the model (endogenous variables).


� 	In this stream of modelling, the implementation of reforms, not the possible timescale for the realisation of benefits, is qualified for each reform in the final report.


�	If the modelled changes were to increase total employment, then aggregate production gains (although not necessarily per capita gains) would be higher than the estimates presented.


�	In the current implementation of the MMRF model, real regional government investment moves in line with total real regional investment.
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