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The modelling reference case
As noted in chapter 7, the reference case has been used in this study to assess the timescale over which the benefits of reform could accrue, given current implementation plans.

With this objective in mind, the focus of the reference case is therefore on the relative distribution of activity between industries and jurisdictions — that is, the structure of the economy at the time the reforms come into effect. Inherent in the preparation of the reference case through to the financial year 2049‑50 are projections of the level of economic activity.

This chapter reports the projected changes in the industry and demographic structure of the economy implied by the analysis in the previous chapters. It then reports projections of the level of output and employment, and the distribution of these projections across state and territories implied by the analysis.

As noted in earlier chapters, while the projections provide a useful basis for indicating the timescale over which the benefits of reform could be expected to occur, the projections of the aggregate level of economic activity are conditional on the assumptions modelled and should not necessarily be viewed as a reliable guide to the scale of the economy in the middle of the century. Given this is the first time that dynamic modelling has been used to assess the impacts of COAG reforms, the modelling reference case presented here should be considered as being experimental in nature. Given this, sensitivity testing is presented to gauge the robustness of the likely timescale presented over which the impacts of the COAG reforms assessed are expected to occur to alternative formulations for some of the key modelling assumptions adopted.
The reference case presented in this chapter is based on an updated MMRF database supplied by the Centre of Policy Studies. The use of this updated MMRF database, coupled with some refinement of the assumptions outlined in chapters 8 to 14, mean that the results presented here may differ from those in the discussion draft. The modelling reference case presented in this chapter has slightly higher aggregate labour productivity than that used in the final report, but the findings on the likely timescale over which the impacts of COAG reforms assessed are likely to occur remain the same.
15.1
Composition of activity

Sectoral

The projected structure of the economy out to 2049‑50 is inherently sensitive to the reference case assumptions adopted, especially those concerning changes in (relative) labour productivity by industry and the terms of trade. The assumptions will affect:

· the size of the traded sector (particularly mining, agriculture, most manufacturing and some service industries) relative to the non-traded sector (some manufacturing and many service industries); and

· the composition of the traded sector (particularly the size of mining industries relative to agriculture and manufacturing).

Given the reference case assumptions and the modelling approach adopted, the structure of the economy in 2049‑50 is projected to be broadly similar to the current structure (figure 15.1). The unwinding of the terms of trade is projected to result in the agricultural and service shares of output increasing relative to mining and manufacturing. Although the output share for the agricultural sector is projected to increase because of the assumed continued increases in labour productivity, the sector is not projected to materially increase its share of total employment. The main projected changes in employment arise from a projected increase in service sector employment and a reduction in manufacturing employment.
Output (value added) and employment in agriculture, mining, manufacturing and services are projected to grow over the period to 2049‑50 (figure 15.2). The increase in the contribution of agriculture is reflected by higher projected annual average output growth. Reflecting labour productivity growth assumptions, output is projected to increase ahead of employment in all sectors. While there is some variability across states, this sectoral story also holds across all states (figure 15.3).
Figure 15.

 SEQ Figure \* ARABIC 1
Actual and projected distribution of production and employment by broad industry sector, Australia, 2009‑10 and 2049‑50

Per cent

	Production (gross value added)

	2009-10 (Actual)
	2049-50 (Projection)

	[image: image1.emf]2.4

8.0

9.0

80.7

Mining

Manufacturing

Services

Agriculture


	[image: image2.emf]3.1

7.5

6.8

82.7

Agriculture

Manufacturing

Mining

Services



	Employment (persons)
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Sources: ABS (2011, Australian System of National Accounts, 2010-11, Cat. no. 5204.0); ABS (Labour Force, Australia, Detailed, Quarterly, November 2011, Cat. no. 6291.0.55.003); Commission estimates.
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 SEQ Figure \* ARABIC 2
Projected average annual production and employment growth by broad industry, Australia, 2009‑10 to 2049‑50

Per cent per year

	[image: image5.emf]0

1

2

3

4

Agriculture Mining Manufacturing Services

Production (Gross value added) Employment (persons)




Source: Commission estimates.

Figure 15.

 SEQ Figure \* ARABIC 3
Projected average annual production and employment growth by broad industry and state, 2009‑10 to 2049‑50

Per cent per year
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	Queensland
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	South Australia
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	Western Australia
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	Tasmania
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	Northern Territory
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	Australian Capital Territory
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Source: Commission estimates.

Demography

The distribution of population across states in 2049‑50 is projected to be broadly similar to the current distribution (figure 15.4). Western Australia, Northern Territory and the Australian Capital Territory are projected to increase their share of the population by 2049‑50 (rising from 10.3 to 11.9 per cent, 1.0 per cent to 1.3 per cent, and 1.6 to 1.9 per cent, respectively). The shares for the remaining states all decline slightly.

Reflecting the reductions in mortality rates implied by the assumed increases in life expectancy, the Northern Territory is projected to have the highest average annual population growth rate of 1.7 per cent (figure 15.5). The populations of the Australian Capital Territory (1.5 per cent), Western Australia (1.4 per cent), Queensland (1.2 per cent) and Victoria (1.2 per cent) are projected to grow faster than the national average of 1.1 per cent.

Reflecting an increase in the average age of the population and an associated reduction in the number of women of childbearing age, the general trend is for population growth across the states to slow towards 2049‑50 from current levels (table 15.1).
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 SEQ Figure \* ARABIC 4
Actual and projected distribution of population across states, 2009‑10 and 2049‑50
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Sources: ABS (Australian Demographic Statistics, June 2011, Cat. no. 3101.0); Commission estimates.

Figure 15.

 SEQ Figure \* ARABIC 5
Projected average annual growth in population by state, 2009‑10 to 2049‑50

Per cent per year
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Source: Commission estimates.

Table 15.

 SEQ Table \* ARABIC 1
Actual and projected average annual changes in state population to 2049‑50

Per cent per year

	Decade
	NSW
	VIC
	QLD
	SA
	WA
	TAS
	NT
	ACT
	AUST

	2000s (actual)
	1.1
	1.6
	2.4
	0.9
	2.0
	0.7
	1.6
	1.3
	1.5

	2010s
	0.8
	1.2
	1.3
	1.8
	2.4
	1.5
	1.6
	1.4
	1.3

	2020s
	1.2
	1.3
	1.1
	1.0
	1.2
	0.4
	1.8
	1.6
	1.2

	2030s
	1.1
	1.1
	1.2
	0.9
	0.9
	0.3
	1.8
	1.4
	1.1

	2040s
	1.1
	1.0
	1.1
	0.8
	0.9
	0.2
	1.6
	1.3
	1.0


Source: ABS (Australian Demographic Statistics, June 2011, Cat. no. 3101.0); Commission estimates.
The demographic component of the modelling indicates a clear increase in the age profile of the Australian population (‘ageing’ of the population), both for males and females (figure 15.6). The share of the population aged 65 years and over — the ‘dependency ratio’ — is projected to rise from roughly 13 to 23 per cent by 2049‑50. Conversely, the share of the population aged less than 15 years is projected to decline from 19 to 17 per cent.
Figure 15.

 SEQ Figure \* ARABIC 6
Actual and projected age profile by gender, Australia, 2009‑10 and 2049‑50
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Sources: ABS (Population by Age and Sex, Australian States and Territories, June 2010, Cat. no. 3201.0); Commission estimates.

Productivity
As outlined in chapter 10, the labour productivity component of the modelling reference case has been specified at the industry level. For the modelling reference case, it has been assumed that labour productivity transitions (on average) from current (2009‑10) levels to longer-term averages (1974‑75 to 2009‑10) over the period 2009‑10 to 2017‑18. Reflecting these assumptions, national labour productivity, multifactor productivity and capital deepening are projected to increase (figure 15.7). National labour productivity and capital deepening are projected to increase at lower rates than have occurred historically.
The lower projected growth in labour productivity reflects, among other factors:

· relatively low (by historical standards) current levels of productivity in a number of industries, most notably the mining and electricity, gas, water and waste sectors, and the assumption of a gradual return to their historically higher productivity levels (chapter 10); and

· short- to medium-term changes in industry composition favouring the mining sector, associated with historically high terms of trade to 2017‑18 (chapters 10 and 11).

Figure 15.

 SEQ Figure \* ARABIC 7
Actual and projected average annual sources of labour productivity growth, Australia, 1974‑75 to 2049‑50

Per cent per year
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Source: Commission estimates.
Following historical trends, this growth in labour productivity to 2049‑50 is assumed to be highest in the communications, agriculture and finance sectors and lowest in the accommodation and cafes, mining and utilities sectors (electricity, gas and water) (figure 15.8).

Figure 15.

 SEQ Figure \* ARABIC 8
Projected average annual sources of labour productivity growth, market sector, 2009‑10 to 2049‑50
Per cent per year
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Source: Commission estimates.

Government finances
The own-source revenue and expenditure shares for the Australian Government and State and local governments are projected to remain broadly in line with current relativities (figure 15.9). That is, the Australian Government is projected to continue to raise approximately three-fifths of all government revenue to 2049‑50, with the states continuing to undertake just over half of all government expenditure.
Figure 15.

 SEQ Figure \* ARABIC 9
Actual and projected fiscal shares, 2009‑10 and 2049‑50

Per cent
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a Australian Government: GFS Revenue. State, Territory & local: GFS Revenue less revenue from Current grants and subsidies. b Australian Government: GFS Expenses less revenue from Current grants and subsidies received by State, Territory & local governments. State, Territory & local: GFS Expenses.

Sources: ABS (Government Finance Statistics, Australia, 2008-09, Cat. no. 5512.0); Commission estimates.

15.2
Aggregate view of the modelling reference case

Demography

Collectively, the assumptions concerning fertility, mortality and migration imply that the population of Australia increases at an average annual rate of 1.1 per cent to reach almost 35 million by 2049‑50 (figure 15.10). This estimate is broadly in line with those of the ABS and Intergenerational Report reported in chapter 8 (34 million and 36 million, respectively). The difference in these estimates primarily reflects the total fertility rate assumptions used — 1.8 by the ABS, 1.9 in the Intergenerational Report, and (the mid-point) 1.85 used in this study.
Figure 15.10
Projected total population of Australia, 2010 to 2050a
Million, as at 30 June
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a(Excluding residents of Jervis Bay, Christmas Island and Cocos (Keeling) Islands (termed other territories).

Source: Commission estimates.

National output
Given the assumed demographic trends, national population growth is projected to contribute about 1.1 per cent per year to national output growth to 2049‑50 (figure 15.11). The workforce participation assumptions contribute an additional 0.1 per cent per year to national output growth, while the labour productivity assumptions for individual industries contribute a further 1.3 per cent per year. These projected contributions are lower than the recorded historical averages since 1974‑75.
Reflecting these assumed changes in demography, labour market participation and productivity, real gross domestic product of the Australian economy is projected to increase by an average of 2.3 per cent per year to 2049‑50 (figures 15.12 and 15.13). The economy in 2049‑50 is projected to be over two-and-a-half times bigger than it was in 2009‑10.

Figure 15.

 SEQ Figure \* ARABIC 11
Actual and projected contributions to the growth in real gross domestic product, Australia, 1974‑75 to 2049‑50a
Per cent per year
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Source: Commission estimates based on ABS (Labour Force, Australia, Cat no. 6202.0; Population by Age and Sex, Australian States and Territories, Cat. no. 3201.0; Australian National Accounts: National Income, Expenditure and Product, Cat. no. 5206.0; and Labour Force Historical Timeseries, Australia, 1966 to 1984, Cat. no. 6204.0.55.001).
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 SEQ Figure \* ARABIC 12
Projected growth in real gross domestic product, 2009‑10 to 2049‑50

Index 2009‑10=100
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Source: Commission estimates.

State production

Given the projected changes in industry output and employment, real gross state product is projected to increase in all states to 2049‑50 by between 2.2 and 2.6 per cent per year (figure 15.13). State production per person is similarly projected to increase in all jurisdictions (figure 15.13). Growth in output is projected to be relatively stable in individual states over the projection period (table 15.2).

15.

 SEQ Heading2 3
Sensitivity testing

Alternative growth assumptions could yield different projections of the scale and composition of economic activity across industries and states over the projection period. More importantly for the Commission’s final report, these alternative growth assumptions may influence the timeframe over which the impacts of the COAG reforms assessed are expected to occur.

To test the sensitivity of the modelling reference case and the finding that around 60 per cent of the impacts of the COAG reforms would be expected to occur by 2020, the Commission has undertaken two sensitivity tests that vary some of the key assumptions affecting the modelling reference case.

· The first sensitivity test unwinds industry labour productivity and the terms of trade to long-run trends over 15 years to 2024‑25 (compared to the eight years in the modelling reference case); unwinds productivity in all mining industries other than oil to the long-run trend for the mining sector as a whole (rather than the mining industry-specific long-run trend) and sets the labour productivity improvement for the ownership of dwellings industry to zero (compared to the 3.8 per cent in the modelling reference case).
· The second sensitivity test involves increasing labour productivity in each industry by an additional 30 per cent per year, which proxies the increase in aggregate labour productivity required to achieve the long-run historical growth rate of 1.7 per cent per year.
The sensitivity testing indicates that the level and composition of economic activity in the modelling reference case is reasonably sensitive to the growth assumptions adopted (table 15.3). These assumptions include:

· the labour productivity growth rates assumed for each industry;

· the aggregate level of labour productivity for the economy as a whole (which depends on the share of activity accounted for by each industry through time);

· the timeframe over which the terms of trade unwind; and

· the timeframe over which productivity in many industries revert back towards their longer-term historical trend growth rates and the ultimate level attained.
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 SEQ Figure \* ARABIC 13
Projected average annual growth in state production, 2009‑10 to 2049‑50
Per cent per year

	Real gross state product
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	Real gross state product per person
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Source: Commission estimates.

Table 15.

 SEQ Table \* ARABIC 2
Actual and projected average annual changes in real gross state product to 2049‑50

Per cent per year

	Decade
	NSW
	VIC.
	QLD
	SA
	WA
	TAS
	NT
	ACT
	AUST

	2000s (actual)
	2.0
	2.9
	4.3
	2.7
	4.4
	2.4
	3.7
	3.0
	3.0

	2010s
	2.0
	2.2
	2.2
	3.0
	3.4
	3.1
	2.0
	2.2
	2.4

	2020s
	2.6
	2.5
	2.4
	2.6
	2.4
	2.3
	2.5
	2.8
	2.5

	2030s
	2.4
	2.3
	2.3
	2.3
	2.0
	2.1
	2.5
	2.7
	2.3

	2040s
	2.2
	2.1
	2.1
	2.1
	1.8
	1.9
	2.4
	2.5
	2.1


Source: ABS (Australian National Accounts: State Accounts, 2010‑11, Cat. no. 5220.0); Commission estimates.

Table 15.

 SEQ Table \* ARABIC 3
Sensitivity of key aggregates in the modelling reference case to alternative growth rate assumptions

Per cent
	
	2019‑20
	2049‑50

	Growth in real GDP:
	
	

	Modelling reference casea
	2.5
	2.1

	First sensitivity testb
	1.8
	1.7

	Second sensitivity testc
	2.9
	2.3

	Mining sector share of national production:
	
	

	Modelling reference casea
	11.5
	7.6

	First sensitivity testb
	13.7
	14.3

	Second sensitivity testc
	11.6
	5.6


a The modelling reference case involves unwinding the industry labour productivity and the terms of trade to long-run trends over eight years to 2017‑18 and setting the labour productivity improvement for the ownership of dwellings industry to its historical average of 3.8 per cent per year. b First sensitivity test involves unwinding the industry labour productivity and the terms of trade to long-run trends over 15 years to 2024‑25; unwinds productivity in all mining industries other than oil to the long-run trend for the mining sector as a whole (rather than the mining industry-specific long-run trend) and sets the labour productivity improvement for the ownership of dwellings industry to zero. c Second sensitivity test involves increasing labour productivity in each industry by an additional 30 per cent per year to proxy achieving the historical average growth rate over the projection period.

Source: Commission estimates.
The sensitivity testing also indicates that, given current low productivity levels in many industries and taking into account expected changes in the composition of economic activity towards service industries that have lower (measured) productivity, it will be difficult for aggregate labour productivity over the projection period to match that of the last 35 years.

However, while the level and composition of economic activity in the modelling reference case may be reasonably sensitive to the growth assumptions adopted, the timeframe over which the impacts of the COAG reforms are expected to occur is not. This indicates that the finding that around 60 per cent of the total economy-wide effects from the implementation of the agreed COAG business regulation reforms would be felt by 2020 is not particularly sensitive to the growth assumptions adopted in the modelling reference case (figure 15.4).

Figure 15.

 SEQ Figure \* ARABIC 14
Sensitivity of the timeframe over which the impacts of COAG business regulation reforms are expected to occur to alternative growth rate assumptionsa
Per cent of increase in real GDP
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a The modelling reference case involves unwinding the industry labour productivity and the terms of trade to long-run trends over eight years to 2017‑18 and setting the labour productivity improvement for the ownership of dwellings industry to its historical average of 3.8 per cent per year. First sensitivity test involves unwinding the industry labour productivity and the terms of trade to long-run trends over 15 years to 2024‑25; unwinds productivity in all mining industries other than oil to the long-run trend for the mining sector as a whole (rather than the mining industry-specific long-run trend) and sets the labour productivity improvement for the ownership of dwellings industry to zero. Second sensitivity test involves increasing labour productivity in each industry by an additional 30 per cent per year to proxy achieving the historical average growth rate over the projection period.

Source: Commission estimates.
� 	Mining and other sector labour productivity is discussed in chapter 10.
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