	
	


	
	



C
Calculation of capital services indexes
Capital services indexes have been calculated for public economic infrastructure and communications infrastructure, both at the market sector level and the industry level.
 This appendix outlines the methodology used and presents estimates for a range of infrastructure variables used in the modelling.

C.1
Methodology

Capital services indexes have been constructed for public infrastructure and communications infrastructure to reflect the flow of capital services from these types of infrastructure. This has been done using unpublished ABS national accounts data and ABS methodology, but with the inclusion of an adjustment factor to reflect changes in the usage of infrastructure by the market sector and by individual industries. Alternative proxies for usage have been examined. 

Construction of standard capital services indexes

Capital services reflects the amount of ‘service’ an asset provides during a period (which is proportional to an asset’s productive value in the period). Aggregate capital services indexes are formed by using the productive capital stock of each asset type and its rental price. 

The productive capital stock of an asset over time is the volume of capital, adjusted for efficiency losses related to age (according to the relevant age-efficiency profile). The productive capital stock of each asset type is weighted and summed to form an aggregate capital services measure. 

The weights used in the summation are based on the rental prices for the different asset types. Rental prices can be thought of as estimates of the rates each asset type would attract if the assets were leased in a commercial arrangement. They cover: the opportunity cost of investing elsewhere, represented by the interest rate; the loss in market value of the good due to ageing; and the capital gains or losses due to asset price inflation/deflation; and adjustments for tax made to correct for distortions in rental prices due to differential tax treatment across capital items. 

The use of rental prices as weights assumes that the rental price reflects the marginal product of an asset and so more productive assets are given a higher weight in forming the capital services measure.
Aggregate estimates are formed by using estimates of productive capital stock and rental prices for each asset type, j, for each institutional sector (general government, other corporate, unincorporated)
 within each industry, i, to form a Tornqvist index
 for industry capital services. Thus the capital service flow index from period t-1 to period t is: 
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(C.1)
where Kijt are the real productive capital stocks and wijt are the capital stock weights
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(C.2)

and where rijt are the rental prices. (See ABS 2000, chapter 27 for further details).

Similarly, this can be done at the market sector level by including the assets of all market sector industries.
To form capital services indexes for particular types of capital, such as selected infrastructure, the relevant industries, asset types and institutional sectors that are included will vary. For the total capital services index for the market sector, the ABS includes all market sector industries, all asset types and all institutional sectors. But only a subset of this capital is included for public infrastructure, communications infrastructure, and a number of other capital asset subgroups (for example, IT capital and the ‘remainder’ capital after other specific capital types have been deducted from total capital).

For public infrastructure, only the general government institutional sector is included. There is a general government allocation to a number of industries (see appendix B) and only those in the market sector are included to arrive at public economic infrastructure (I3).
 Only a subset of assets is included in this definition of infrastructure — non-dwelling construction and five of the six types of machinery and equipment
 (computer hardware is excluded to allow the separate examination of IT). An alternative definition of public infrastructure (I8) also includes computer hardware and software in the subset of assets. Public road infrastructure (roads) includes only part of the non-dwelling construction asset type (all of which is allocated to the market sector via its allocation to Transport & storage).
 
For communications infrastructure (ci5), the only relevant industry is Communication services and all institutional sectors are included (although the general government allocation to Communication services is zero, as discussed in appendix B). The subset of assets included is non-dwelling construction and three of the six types of machinery and equipment (computer hardware, road vehicles and other transport equipment are excluded). The additional exclusions are made so that the infrastructure measure is closer to one that includes only those infrastructure assets that are directly related to the provision of communication services. An alternative definition of communication infrastructure (ci8) also includes computer hardware and software in the subset of assets.
Details of the asset groups include for other non-infrastructure capital services indexes is provided in the variable definition tables in appendixes E and F.
Usage adjustment factors

In constructing an index to reflect the usage of infrastructure by the market sector of the economy or an individual industry, an adjustment factor reflecting this usage is incorporated into the calculation of the capital services index. 

The basic method of making the adjustment is to multiply the productive capital stock by the chosen usage factor for that industry. (The alternative usage factors are discussed below.)

In equation (C.1) Kijt is replaced with uxtKijt, where uxt is the usage factor of industry/sector x in period t. The usage factor for industry/sector x can be varied across assets if required. 

Different alternative usage factors are available for public infrastructure and communications infrastructure.

Public infrastructure 

As discussed in chapter 3, some studies (for example, Paul 2003) have applied an industry’s share of output to the public infrastructure stock.
 

Industry gross value added (VA) data are available from the ABS (Cat. no. 5204.0) and have been used to calculate industry output shares of the kind used by Paul (2003).
 The calculated industry shares are shown in figure C.1.

Figure C.1
Share of output, by industrya, 1974-75 to 2002-03

Per cent
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a See table 3.1 for industry abbreviations.

Data source: Based on industry gross value added data from ABS (Australian National Accounts, Cat. no. 5204.0).

For each industry/sector the relevant output share is applied to the public economic infrastructure of the market sector (I3ug2) or public road infrastructure (roadug2). A smoothed adjustment factor series (3-period moving average) was also used in some cases (I3ug2s, roadug2s). This was done because it is the long term trend that is of interest and endogeneity problems were encountered in the modelling. Sensitivity tests using unadjusted infrastructure measures were also undertaken because of concerns about the lack of independence of the adjusted infrastructure measures and the output measures used in the modelling (see appendix E).
Communications infrastructure

Rather than simply using output shares, alternative adjustment factors for communications infrastructure have been calculated and compared. There are two main alternatives: 

1. industry/market sector output share (based on published ABS data for gross value added)
2. industry/market sector shares of intermediate usage of communication services (based on published ABS input-output tables and unpublished ABS supply-use tables). 

The relevant industry output shares are the same as those used for public infrastructure. The rationale for the second of these measures is that network spillovers in particular may be more closely related to an industry’s use of communications infrastructure as an input rather than simply the industry’s output. This second option is discussed in the following section.

Intermediate usage shares

ABS input-output (IO) tables and, for later years, ABS supply-use (SU) tables, provide intermediate usage of communication services across commodities, which can be aggregated to industry groups and the market sector. A series for communication services usage has been compiled from these tables and aggregated by industry. Published IO tables (ABS Cat. no. 5209.0) are available for 1974-75, 1977-78 to 1983-84, 1986-87, 1989-90, 1992-93.
 Unpublished ABS supply-use data are available annually from 1994-95 to 2002-03.
Industry usage shares have been calculated for all available years as: 

            Intermediate usage of communication services by industry I       
Total intermediate usage – Communication services industry own usage

Missing years have been interpolated, using the observations immediately before and after the gaps. This has been done using the percentage shares, not the absolute numbers for intermediate usage by industry.

The calculated industry usage shares are shown in figure C.2. 

Figure C.2
Share of total intermediate usagea of Communication services, by industryb, 1974-75 to 2002-03

Per cent

	[image: image5.emf]0

5

10

15

20

1975 1979 1983 1987 1991 1995 1999 2003

MAN WT RT TS FIN



	[image: image6.emf]0

2

4

6

1975 1979 1983 1987 1991 1995 1999 2003

AG MIN EGW CON




a Does not include Communication services usage of own services. b See table 3.1 for industry abbreviations.
Data source: Based on ABS (Australian National Accounts: Input-Output Tables, Cat. no. 5209.0, table 2) and unpublished ABS supply-use table data.

Comparison of adjustment factors for communication infrastructure usage 

Figure C.3 compares indexes of the two adjustment alternatives discussed above. Table C.1 shows the absolute values of these adjustment factors for 1974-75 and 2002-03. However, for the adjustment to the capital services indexes it is the differences in growth rates that are important. Table C.2 shows the difference in the average growth of these adjustment factors over the same period. There is obviously considerable difference between the growth paths of these adjustment factors. The ranking of industries according to value added share is very different to that for the intermediate usage share. For example, Finance & insurance has the fastest growth in value added share but is towards the bottom of the ranking on the other measure. The opposite is the case for Agriculture, forestry & fishing, which is ranked four for intermediate usage share but at the bottom of the value added shares.

The intermediate usage shares are theoretically more appealing because, as noted above, they are more closely linked to the source of potential spillovers. However, they are subject to some data consistency corrections over the time series and are very volatile for some industries. While the intermediate usage shares are used as the main adjustment factor in the modelling in this paper, some of the results are tested for sensitivity to these alternative adjustment factors (see appendix E).
Figure C.3
Alternative industry adjustment factors, 1974-75 to 2002-03

Indexes 2001-02 = 100
	Agriculture
	Mining
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	Manufacturing
	Electricity, gas & water
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(continued on next page)

Figure C.3
(continued)
	Construction
	Wholesale trade
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	Retail trade
	Transport & storage
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Finance & insurance
	Market sector 
(excluding Communication services)
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Data source: Authors’ estimates based on ABS data.

Table C.1
Comparisons of adjustment factors, 1974-75 and 2002-03

	
	Value added sharea
	Intermediate usage shareb

	
	1974-75
	2002-03
	1974-75
	2002-03

	
	
per cent
	
per cent

	Agriculture, forestry & fishing
	5.45
	3.36
	0.89
	1.78

	Mining
	4.61
	5.64
	0.67
	1.21

	Manufacturing
	19.71
	13.11
	18.43
	14.17

	Electricity, gas & water
	2.70
	2.68
	1.47
	1.20

	Construction
	8.12
	7.64
	1.83
	3.76

	Wholesale trade
	7.58
	6.30
	13.95
	7.55

	Retail trade
	6.78
	6.26
	8.08
	12.16

	Transport & storage
	4.92
	6.04
	4.23
	11.02

	Finance & insurance
	6.39
	8.82
	8.13
	5.41

	Market sector (excluding Communication services)
	71.12
	64.42
	63.18
	67.05


a Industry gross value added as a share of total value added. b Industry intermediate usage of communication services as a share of total intermediate usage (excluding Communication services industry own use) of communication services. 
Source: Authors’ estimates based on ABS national accounts data.

Table C.2
Comparisons of average growth in usage adjustment factors, 1974-75 to 2002-03

Per cent per year

	
	Value added share
	
	Intermediate usage share

	
	Growth
	
	Rank
	
	Growth
	
	Rank

	Agriculture, forestry & fishing
	-1.72
	
	11
	
	2.50
	
	4

	Mining
	0.72
	
	3
	
	2.12
	
	5

	Manufacturing
	-1.44
	
	10
	
	-0.93
	
	8

	Electricity, gas & water
	-0.02
	
	5
	
	-0.73
	
	7

	Construction
	-0.22
	
	6
	
	2.60
	
	3

	Wholesale trade
	-0.66
	
	9
	
	-2.17
	
	11

	Retail trade
	-0.28
	
	7
	
	1.47
	
	6

	Transport & storage
	0.73
	
	2
	
	3.48
	
	1

	Finance & insurance
	1.15
	
	1
	
	-1.44
	
	10

	Market sector (excluding Communication services)
	-0.35
	
	
	
	0.21
	
	


Source: Authors’ estimates based on ABS national accounts data.

C.2
Estimates

The estimated capital services indexes for public infrastructure and communications infrastructure (for alternative definitions of infrastructure and alternative adjustment factors) are shown in tables C.3 to C.4 for the market sector and, where they differ by industry, tables C.5 to C.14 at the industry level. (Variable definitions are provided in table 3.3.)
Table C.3
Capital services indexes for public infrastructure variables, market sector

Index 2001-02 =100

	Year
	roads
	roadug2
	roadug2s
	I3
	I3ug2
	I3ug2s
	I8
	I8ug2
	I8ug2s

	1974-75
	78.8
	84.4
	84.1
	76.6
	82.1
	81.7
	67.6
	72.4
	72.1

	1975-76
	79.9
	85.1
	85.2
	80.3
	85.5
	85.6
	71.1
	75.7
	75.8

	1976-77
	81.3
	87.2
	86.5
	82.1
	88.0
	87.4
	72.7
	77.9
	77.3

	1977-78
	82.8
	87.9
	87.9
	83.6
	88.8
	88.8
	74.1
	78.7
	78.7

	1978-79
	84.1
	89.2
	88.8
	85.0
	90.1
	89.8
	75.4
	79.9
	79.6

	1979-80
	85.1
	89.8
	89.6
	85.9
	90.7
	90.4
	76.3
	80.5
	80.3

	1980-81
	85.7
	90.0
	89.9
	86.5
	90.8
	90.7
	77.0
	80.8
	80.8

	1981-82
	86.1
	90.4
	89.6
	87.0
	91.3
	90.5
	77.6
	81.5
	80.8

	1982-83
	86.4
	89.2
	89.7
	87.5
	90.3
	90.8
	78.3
	80.9
	81.3

	1983-84
	87.4
	90.8
	90.5
	88.5
	91.9
	91.5
	79.4
	82.5
	82.1

	1984-85
	88.9
	92.4
	91.9
	89.9
	93.5
	93.0
	80.9
	84.2
	83.7

	1985-86
	90.4
	93.3
	92.9
	91.5
	94.4
	94.0
	82.6
	85.3
	85.0

	1986-87
	91.6
	93.5
	93.7
	92.8
	94.7
	94.9
	84.1
	85.8
	86.0

	1987-88
	92.3
	94.4
	94.4
	93.6
	95.8
	95.7
	85.1
	87.2
	87.1

	1988-89
	92.7
	95.8
	95.1
	94.2
	97.3
	96.6
	86.2
	89.0
	88.4

	1989-90
	93.6
	96.2
	95.8
	95.0
	97.7
	97.3
	87.6
	90.1
	89.7

	1990-91
	93.7
	95.5
	95.3
	95.2
	97.0
	96.8
	88.3
	90.1
	89.9

	1991-92
	93.5
	94.7
	94.4
	95.1
	96.3
	96.0
	88.9
	90.0
	89.7

	1992-93
	94.2
	94.6
	94.8
	95.5
	95.9
	96.1
	90.0
	90.4
	90.5

	1993-94
	94.2
	95.0
	94.6
	95.6
	96.5
	96.0
	90.7
	91.5
	91.1

	1994-95
	94.2
	95.0
	95.0
	95.7
	96.4
	96.4
	91.6
	92.3
	92.3

	1995-96
	94.4
	95.7
	95.2
	95.8
	97.1
	96.6
	92.4
	93.6
	93.1

	1996-97
	95.1
	96.2
	96.1
	96.1
	97.2
	97.1
	93.3
	94.4
	94.3

	1997-98
	96.1
	97.3
	97.0
	96.5
	97.7
	97.5
	94.1
	95.3
	95.0

	1998-99
	97.2
	98.5
	98.3
	97.0
	98.3
	98.1
	95.3
	96.5
	96.3

	1999-00
	97.9
	99.3
	98.7
	98.1
	99.5
	98.8
	96.9
	98.3
	97.6

	2000-01
	99.4
	99.7
	99.7
	99.2
	99.4
	99.5
	98.7
	99.0
	99.0

	2001-02
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0

	2002-03
	100.3
	100.8
	100.3
	101.0
	101.5
	101.0
	101.8
	102.3
	101.9


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.4
Capital services indexes for communications infrastructure variables, market sector 

Index 2001-02 =100

	Year
	ci5
	ci5vaug
	ci5oug
	ci5iougs
	ci8
	ci8vaug
	ci8ioug

	1974-75
	27.2
	29.1
	26.0
	27.6
	15.5
	16.6
	14.8

	1975-76
	27.9
	29.7
	27.4
	28.9
	16.0
	17.0
	15.7

	1976-77
	28.9
	30.9
	29.2
	30.8
	16.6
	17.8
	16.8

	1977-78
	29.6
	31.5
	30.8
	31.3
	17.1
	18.2
	17.8

	1978-79
	30.3
	32.2
	28.9
	31.0
	17.6
	18.7
	16.8

	1979-80
	31.2
	33.0
	28.5
	29.8
	18.4
	19.4
	16.8

	1980-81
	32.2
	33.8
	27.3
	29.8
	19.4
	20.3
	16.5

	1981-82
	33.2
	34.8
	29.0
	30.4
	20.4
	21.4
	17.8

	1982-83
	34.4
	35.5
	30.3
	32.3
	21.5
	22.2
	18.9

	1983-84
	36.1
	37.5
	33.0
	34.3
	23.0
	23.9
	21.0

	1984-85
	37.8
	39.3
	34.4
	36.3
	24.7
	25.7
	22.4

	1985-86
	40.9
	42.2
	36.9
	39.0
	27.7
	28.5
	25.0

	1986-87
	43.0
	43.9
	38.5
	41.0
	30.0
	30.6
	26.8

	1987-88
	44.8
	45.8
	40.8
	43.0
	32.0
	32.8
	29.1

	1988-89
	46.8
	48.4
	43.3
	45.7
	34.3
	35.4
	31.7

	1989-90
	49.8
	51.2
	46.8
	48.7
	37.5
	38.6
	35.3

	1990-91
	52.4
	53.4
	47.9
	50.5
	40.4
	41.2
	36.9

	1991-92
	54.5
	55.2
	48.5
	51.1
	42.8
	43.4
	38.1

	1992-93
	57.7
	57.9
	49.8
	52.5
	46.6
	46.8
	40.3

	1993-94
	60.3
	60.9
	50.3
	55.7
	49.3
	49.7
	41.1

	1994-95
	64.5
	65.0
	59.9
	60.9
	53.3
	53.7
	49.5

	1995-96
	70.4
	71.4
	64.9
	71.5
	59.1
	59.9
	54.5

	1996-97
	77.0
	77.9
	79.7
	79.1
	65.8
	66.6
	68.1

	1997-98
	80.8
	81.9
	78.0
	84.0
	69.9
	70.8
	67.5

	1998-99
	85.3
	86.4
	81.5
	87.0
	75.1
	76.1
	71.7

	1999-00
	90.7
	92.0
	88.8
	93.5
	84.7
	85.9
	82.9

	2000-01
	95.6
	95.8
	95.3
	100.0
	93.7
	93.9
	93.4

	2001-02
	100.0
	100.0
	100.0
	105.8
	100.0
	100.0
	100.0

	2002-03
	102.8
	103.3
	104.1
	109.3
	104.9
	105.4
	106.2


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.5
Capital services indexes for infrastructure variables, Agriculture, forestry & fishing

Index 2000-01 = 100

	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	92.5
	94.9
	90.1
	92.4
	13.3

	1975-76
	100.2
	98.2
	101.0
	98.9
	20.6

	1976-77
	101.7
	100.6
	102.9
	101.8
	28.5

	1977-78
	98.8
	106.0
	100.1
	107.4
	36.6

	1978-79
	116.7
	105.8
	118.2
	107.2
	39.5

	1979-80
	100.9
	101.8
	102.1
	103.0
	39.4

	1980-81
	86.3
	95.2
	87.2
	96.2
	31.6

	1981-82
	97.2
	87.9
	98.5
	89.0
	33.0

	1982-83
	79.5
	95.4
	80.6
	96.8
	40.0

	1983-84
	109.7
	98.2
	111.2
	99.5
	39.2

	1984-85
	105.4
	105.4
	106.8
	106.8
	37.8

	1985-86
	100.2
	102.3
	101.6
	103.7
	37.4

	1986-87
	99.9
	97.6
	101.4
	99.1
	35.6

	1987-88
	91.3
	93.7
	92.8
	95.3
	40.4

	1988-89
	89.0
	91.3
	90.6
	92.9
	45.7

	1989-90
	93.3
	94.3
	94.9
	96.0
	52.3

	1990-91
	99.4
	95.4
	101.2
	97.1
	55.5

	1991-92
	92.5
	96.0
	94.3
	97.8
	58.3

	1992-93
	96.2
	95.4
	97.7
	96.9
	62.3

	1993-94
	96.0
	89.7
	97.6
	91.3
	77.2

	1994-95
	76.4
	87.8
	77.7
	89.4
	81.2

	1995-96
	90.5
	87.4
	92.0
	88.8
	86.2

	1996-97
	95.1
	92.5
	96.3
	93.7
	71.6

	1997-98
	91.4
	94.5
	92.0
	95.2
	88.7

	1998-99
	96.6
	95.5
	96.7
	95.5
	79.7

	1999-00
	97.3
	98.0
	97.7
	98.4
	80.4

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	101.1
	91.6
	101.4
	91.8
	111.2

	2002-03
	72.5
	82.3
	73.2
	83.1
	100.0


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.6
Capital services indexes for infrastructure variables, Mining

Index 2000-01 = 100

	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	61.2
	62.3
	59.6
	60.7
	14.7

	1975-76
	59.7
	63.0
	60.1
	63.4
	20.4

	1976-77
	62.9
	64.2
	63.6
	65.0
	26.6

	1977-78
	64.5
	65.7
	65.3
	66.6
	32.9

	1978-79
	63.9
	65.1
	64.8
	65.9
	28.7

	1979-80
	60.9
	63.6
	61.7
	64.3
	42.5

	1980-81
	60.0
	60.9
	60.7
	61.6
	57.3

	1981-82
	56.3
	61.1
	57.0
	61.9
	69.9

	1982-83
	61.7
	62.5
	62.6
	63.4
	78.9

	1983-84
	64.5
	67.4
	65.4
	68.3
	65.9

	1984-85
	70.5
	72.4
	71.4
	73.4
	72.1

	1985-86
	76.1
	74.9
	77.2
	75.9
	81.3

	1986-87
	71.2
	77.7
	72.3
	78.9
	88.9

	1987-88
	78.7
	78.6
	80.0
	79.9
	75.9

	1988-89
	79.0
	83.1
	80.4
	84.6
	61.9

	1989-90
	84.7
	87.4
	86.2
	88.9
	47.4

	1990-91
	90.2
	92.8
	91.8
	94.5
	64.2

	1991-92
	95.1
	95.3
	96.9
	97.1
	81.8

	1992-93
	93.2
	96.2
	94.7
	97.8
	102.5

	1993-94
	91.3
	95.5
	92.9
	97.1
	116.8

	1994-95
	93.8
	96.8
	95.4
	98.5
	192.9

	1995-96
	96.9
	98.1
	98.5
	99.7
	237.9

	1996-97
	95.6
	98.9
	96.9
	100.2
	190.8

	1997-98
	95.8
	97.1
	96.4
	97.8
	89.4

	1998-99
	91.6
	96.7
	91.7
	96.7
	88.1

	1999-00
	93.8
	97.7
	94.1
	98.1
	83.5

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	96.8
	100.4
	97.0
	100.6
	103.1

	2002-03
	95.3
	98.7
	96.2
	99.6
	99.9


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.7
Capital services indexes for infrastructure variables, Manufacturing

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	118.9
	118.5
	115.8
	115.4
	36.8

	1975-76
	117.7
	118.9
	118.5
	119.8
	34.0

	1976-77
	119.2
	119.3
	120.6
	120.7
	31.3

	1977-78
	119.2
	120.2
	120.8
	121.8
	28.2

	1978-79
	120.4
	121.9
	122.0
	123.4
	29.9

	1979-80
	123.8
	123.3
	125.3
	124.8
	33.3

	1980-81
	123.3
	123.9
	124.6
	125.3
	32.3

	1981-82
	122.4
	121.6
	123.9
	123.1
	33.5

	1982-83
	117.4
	118.5
	119.2
	120.2
	36.3

	1983-84
	114.8
	116.4
	116.4
	118.0
	37.1

	1984-85
	115.7
	115.3
	117.3
	116.9
	37.3

	1985-86
	113.8
	115.9
	115.4
	117.5
	38.7

	1986-87
	115.9
	116.1
	117.6
	117.8
	38.9

	1987-88
	116.2
	117.1
	118.1
	119.1
	43.3

	1988-89
	117.4
	115.8
	119.5
	117.8
	48.3

	1989-90
	112.4
	114.1
	114.4
	116.1
	54.6

	1990-91
	110.0
	110.5
	112.0
	112.5
	54.8

	1991-92
	107.3
	108.2
	109.3
	110.3
	54.3

	1992-93
	106.8
	108.0
	108.5
	109.7
	54.6

	1993-94
	107.4
	107.0
	109.2
	108.8
	49.4

	1994-95
	105.4
	105.9
	107.2
	107.7
	49.0

	1995-96
	103.4
	104.0
	105.1
	105.8
	50.2

	1996-97
	102.4
	103.2
	103.8
	104.5
	67.1

	1997-98
	102.6
	102.2
	103.3
	102.9
	64.8

	1998-99
	100.5
	101.1
	100.5
	101.1
	87.7

	1999-00
	98.2
	99.8
	98.6
	100.2
	106.2

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	99.6
	100.7
	99.8
	100.9
	94.0

	2002-03
	100.6
	100.8
	101.5
	101.8
	107.0


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.8
Capital services indexes for infrastructure variables, Electricity, gas & water
Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	75.9
	77.1
	73.9
	75.1
	37.1

	1975-76
	78.7
	79.8
	79.3
	80.4
	35.0

	1976-77
	83.4
	83.0
	84.4
	84.0
	33.1

	1977-78
	84.8
	85.7
	85.9
	86.8
	30.7

	1978-79
	86.7
	88.4
	87.8
	89.6
	43.2

	1979-80
	91.4
	91.2
	92.5
	92.3
	31.2

	1980-81
	93.1
	94.0
	94.1
	95.1
	44.3

	1981-82
	95.0
	97.5
	96.2
	98.7
	56.6

	1982-83
	102.1
	100.4
	103.6
	101.9
	75.8

	1983-84
	102.5
	103.7
	103.9
	105.1
	100.4

	1984-85
	104.4
	105.1
	105.8
	106.5
	92.4

	1985-86
	105.9
	106.9
	107.4
	108.3
	86.0

	1986-87
	107.3
	107.5
	108.9
	109.1
	75.7

	1987-88
	106.0
	107.4
	107.8
	109.2
	78.9

	1988-89
	106.1
	107.5
	108.0
	109.4
	82.7

	1989-90
	108.1
	109.3
	110.0
	111.2
	88.2

	1990-91
	110.4
	111.2
	112.4
	113.3
	72.5

	1991-92
	112.3
	111.9
	114.4
	114.1
	54.4

	1992-93
	111.4
	112.8
	113.3
	114.6
	35.3

	1993-94
	111.1
	111.6
	113.0
	113.5
	29.2

	1994-95
	109.7
	110.0
	111.6
	111.9
	31.2

	1995-96
	106.7
	107.2
	108.5
	109.0
	42.8

	1996-97
	103.2
	105.3
	104.5
	106.6
	90.9

	1997-98
	103.6
	103.4
	104.3
	104.1
	95.3

	1998-99
	101.1
	102.6
	101.2
	102.6
	97.1

	1999-00
	100.0
	101.0
	100.4
	101.3
	139.7

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	96.8
	98.5
	97.0
	98.7
	110.7

	2002-03
	96.0
	97.1
	96.9
	98.0
	114.2


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.9
Capital services indexes for infrastructure variables, Construction

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	103.5
	96.3
	100.8
	93.8
	19.7

	1975-76
	108.9
	99.4
	109.7
	100.1
	15.1

	1976-77
	112.8
	101.6
	114.2
	102.8
	10.4

	1977-78
	110.0
	101.9
	111.4
	103.2
	5.3

	1978-79
	109.8
	101.3
	111.2
	102.6
	7.7

	1979-80
	110.7
	103.2
	112.1
	104.4
	6.3

	1980-81
	115.9
	105.4
	117.2
	106.6
	7.9

	1981-82
	117.2
	104.6
	118.6
	105.9
	12.6

	1982-83
	108.6
	101.0
	110.2
	102.5
	14.1

	1983-84
	104.9
	98.7
	106.3
	100.0
	11.3

	1984-85
	109.2
	100.0
	110.8
	101.4
	11.4

	1985-86
	112.8
	101.3
	114.4
	102.7
	11.9

	1986-87
	108.4
	101.6
	110.0
	103.2
	12.1

	1987-88
	110.0
	102.4
	111.8
	104.1
	23.1

	1988-89
	115.8
	104.1
	117.9
	106.0
	35.2

	1989-90
	114.8
	103.7
	116.8
	105.6
	49.2

	1990-91
	107.3
	98.4
	109.3
	100.1
	38.9

	1991-92
	98.8
	94.0
	100.7
	95.8
	27.1

	1992-93
	101.7
	93.5
	103.4
	95.1
	14.5

	1993-94
	104.2
	95.2
	106.0
	96.9
	52.6

	1994-95
	105.2
	95.4
	107.0
	97.1
	49.4

	1995-96
	102.4
	94.6
	104.1
	96.2
	50.5

	1996-97
	101.9
	95.8
	103.2
	97.0
	88.3

	1997-98
	108.8
	99.2
	109.5
	99.9
	97.8

	1998-99
	113.7
	104.1
	113.8
	104.1
	112.7

	1999-00
	117.0
	101.1
	117.4
	101.5
	112.5

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	108.6
	101.9
	108.8
	102.1
	136.0

	2002-03
	123.9
	109.2
	125.1
	110.2
	152.7


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.10
Capital services indexes for infrastructure variables, Wholesale trade

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	97.3
	96.0
	94.7
	93.5
	57.1

	1975-76
	96.2
	96.8
	96.9
	97.6
	64.1

	1976-77
	99.2
	96.7
	100.3
	97.8
	72.3

	1977-78
	96.0
	96.4
	97.3
	97.7
	80.2

	1978-79
	95.5
	96.4
	96.7
	97.6
	62.3

	1979-80
	98.9
	96.7
	100.1
	97.9
	48.5

	1980-81
	97.0
	97.3
	98.1
	98.4
	44.6

	1981-82
	97.4
	95.1
	98.6
	96.3
	44.3

	1982-83
	92.4
	93.4
	93.8
	94.8
	41.5

	1983-84
	92.7
	92.3
	94.0
	93.6
	40.9

	1984-85
	93.8
	91.9
	95.1
	93.2
	48.3

	1985-86
	91.0
	91.0
	92.2
	92.2
	58.2

	1986-87
	89.2
	89.9
	90.6
	91.3
	67.4

	1987-88
	90.4
	91.3
	91.9
	92.8
	67.1

	1988-89
	95.6
	92.9
	97.3
	94.6
	67.0

	1989-90
	94.5
	91.9
	96.2
	93.5
	67.9

	1990-91
	86.4
	88.5
	88.0
	90.1
	62.2

	1991-92
	85.7
	84.7
	87.3
	86.3
	55.2

	1992-93
	84.2
	85.5
	85.6
	86.9
	48.3

	1993-94
	87.3
	87.7
	88.8
	89.2
	74.1

	1994-95
	93.1
	91.3
	94.8
	92.9
	74.4

	1995-96
	94.9
	94.4
	96.5
	96.0
	94.6

	1996-97
	97.2
	96.7
	98.4
	98.0
	104.9

	1997-98
	100.0
	98.2
	100.7
	98.9
	102.2

	1998-99
	99.4
	99.8
	99.4
	99.8
	101.4

	1999-00
	101.1
	99.4
	101.5
	99.8
	99.3

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	99.7
	100.4
	99.9
	100.6
	115.5

	2002-03
	102.8
	101.3
	103.8
	102.2
	116.7


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.11
Capital services indexes for infrastructure variables, Retail trade

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	89.2
	88.4
	86.9
	86.1
	20.0

	1975-76
	89.5
	88.9
	90.2
	89.6
	25.7

	1976-77
	90.2
	89.6
	91.3
	90.6
	32.0

	1977-78
	90.5
	89.9
	91.7
	91.1
	38.4

	1978-79
	90.5
	90.3
	91.6
	91.5
	35.4

	1979-80
	91.4
	91.8
	92.5
	92.9
	34.7

	1980-81
	94.9
	93.5
	96.0
	94.5
	27.1

	1981-82
	95.5
	96.4
	96.7
	97.6
	24.9

	1982-83
	100.6
	98.0
	102.1
	99.5
	25.4

	1983-84
	100.6
	100.4
	101.9
	101.7
	28.3

	1984-85
	102.2
	100.8
	103.6
	102.2
	31.2

	1985-86
	101.6
	100.2
	103.0
	101.6
	35.3

	1986-87
	98.2
	97.8
	99.7
	99.3
	38.8

	1987-88
	94.7
	95.1
	96.3
	96.6
	38.8

	1988-89
	93.8
	93.5
	95.5
	95.1
	38.9

	1989-90
	93.9
	93.0
	95.5
	94.6
	39.6

	1990-91
	92.2
	93.6
	93.9
	95.2
	44.0

	1991-92
	96.0
	93.4
	97.9
	95.2
	48.4

	1992-93
	94.6
	94.6
	96.2
	96.1
	53.9

	1993-94
	94.0
	93.9
	95.6
	95.5
	64.8

	1994-95
	94.9
	93.9
	96.5
	95.5
	72.9

	1995-96
	94.6
	94.6
	96.2
	96.2
	79.1

	1996-97
	96.5
	95.3
	97.8
	96.6
	85.7

	1997-98
	96.8
	96.5
	97.5
	97.1
	97.4

	1998-99
	98.0
	97.5
	98.0
	97.5
	89.2

	1999-00
	99.0
	98.2
	99.4
	98.5
	91.2

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	102.0
	101.7
	102.3
	102.0
	111.9

	2002-03
	104.8
	103.3
	105.7
	104.2
	113.5


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.12
Capital services indexes for infrastructure variables, Transport & storage

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	66.4
	66.5
	64.6
	64.8
	11.3

	1975-76
	66.1
	68.1
	66.5
	68.6
	12.8

	1976-77
	70.7
	72.8
	71.6
	73.7
	14.4

	1977-78
	80.0
	77.2
	81.0
	78.2
	16.1

	1978-79
	78.8
	80.4
	79.9
	81.5
	15.8

	1979-80
	80.0
	81.4
	81.0
	82.4
	12.5

	1980-81
	82.9
	82.3
	83.8
	83.2
	11.7

	1981-82
	81.5
	82.9
	82.5
	83.9
	9.5

	1982-83
	82.1
	82.7
	83.3
	83.9
	10.1

	1983-84
	83.1
	84.4
	84.2
	85.5
	15.1

	1984-85
	86.1
	86.9
	87.3
	88.1
	15.4

	1985-86
	89.4
	89.4
	90.6
	90.6
	16.2

	1986-87
	90.1
	90.3
	91.5
	91.7
	16.5

	1987-88
	88.6
	89.9
	90.1
	91.4
	21.1

	1988-89
	88.6
	89.0
	90.2
	90.6
	26.2

	1989-90
	87.7
	89.3
	89.3
	90.8
	32.2

	1990-91
	88.6
	90.1
	90.2
	91.7
	37.5

	1991-92
	91.3
	90.3
	93.0
	92.1
	42.8

	1992-93
	89.7
	91.8
	91.2
	93.3
	49.2

	1993-94
	91.2
	92.0
	92.7
	93.6
	41.8

	1994-95
	93.0
	94.3
	94.6
	96.0
	69.5

	1995-96
	96.5
	96.4
	98.2
	98.0
	71.5

	1996-97
	97.8
	97.7
	99.1
	99.0
	108.1

	1997-98
	96.5
	97.3
	97.2
	97.9
	89.9

	1998-99
	95.2
	96.8
	95.2
	96.9
	78.6

	1999-00
	96.0
	97.6
	96.3
	98.0
	84.9

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	100.7
	102.4
	101.0
	102.7
	106.6

	2002-03
	103.6
	103.6
	104.6
	104.6
	111.5


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.13
Capital services indexes for infrastructure variables, Communication services
Index 2000-01 = 100

	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5

	1974-75
	28.0
	27.3
	27.3
	26.6
	28.5

	1975-76
	26.4
	27.1
	26.6
	27.3
	29.2

	1976-77
	27.3
	27.6
	27.6
	27.9
	30.2

	1977-78
	29.1
	28.9
	29.5
	29.3
	31.0

	1978-79
	30.6
	30.6
	31.0
	31.0
	31.7

	1979-80
	32.4
	32.6
	32.8
	33.0
	32.7

	1980-81
	35.0
	34.6
	35.3
	35.0
	33.7

	1981-82
	36.5
	37.0
	37.0
	37.5
	34.7

	1982-83
	39.9
	38.9
	40.5
	39.4
	36.0

	1983-84
	40.7
	40.7
	41.3
	41.3
	37.8

	1984-85
	42.1
	42.4
	42.7
	42.9
	39.6

	1985-86
	44.6
	44.7
	45.3
	45.3
	42.8

	1986-87
	47.6
	46.9
	48.3
	47.6
	45.0

	1987-88
	48.7
	48.8
	49.5
	49.6
	46.9

	1988-89
	50.3
	51.0
	51.2
	51.9
	49.0

	1989-90
	54.5
	54.1
	55.5
	55.1
	52.1

	1990-91
	57.5
	57.9
	58.6
	59.0
	54.8

	1991-92
	62.0
	62.0
	63.2
	63.2
	57.0

	1992-93
	67.5
	66.8
	68.6
	67.9
	60.3

	1993-94
	71.0
	71.4
	72.2
	72.6
	63.2

	1994-95
	76.3
	75.6
	77.6
	76.9
	67.5

	1995-96
	80.3
	80.5
	81.6
	81.8
	73.7

	1996-97
	85.9
	85.8
	87.1
	87.0
	80.5

	1997-98
	92.3
	91.8
	92.9
	92.5
	84.6

	1998-99
	98.3
	96.7
	98.3
	96.8
	89.3

	1999-00
	100.0
	98.9
	100.3
	99.3
	94.9

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	99.9
	101.3
	100.2
	101.5
	104.6

	2002-03
	104.3
	102.7
	105.3
	103.6
	107.5


Source: Authors’ estimates based on published and unpublished ABS national accounts data.

Table C.14
Capital services indexes for infrastructure variables, Finance & insurance

Index 2000-01 = 100
	Year
	roadug2
	roadug2s
	I3ug2
	I3ug2s
	ci5ioug

	1974-75
	58.5
	58.2
	57.0
	56.7
	32.4

	1975-76
	58.1
	58.3
	58.5
	58.7
	32.9

	1976-77
	58.3
	58.7
	59.0
	59.3
	33.8

	1977-78
	59.2
	59.2
	60.0
	60.0
	34.4

	1978-79
	59.7
	60.8
	60.5
	61.6
	33.6

	1979-80
	62.9
	62.7
	63.6
	63.4
	41.6

	1980-81
	64.8
	63.8
	65.6
	64.5
	47.7

	1981-82
	63.1
	65.1
	63.9
	65.9
	53.8

	1982-83
	67.1
	65.7
	68.0
	66.7
	52.3

	1983-84
	67.1
	67.4
	68.0
	68.3
	49.7

	1984-85
	67.9
	69.0
	68.8
	70.0
	54.3

	1985-86
	71.8
	72.7
	72.8
	73.7
	61.2

	1986-87
	77.8
	78.9
	79.0
	80.1
	66.7

	1987-88
	86.4
	84.1
	87.8
	85.5
	69.2

	1988-89
	87.7
	88.9
	89.3
	90.4
	72.1

	1989-90
	92.3
	91.6
	93.9
	93.2
	76.5

	1990-91
	93.5
	92.3
	95.2
	94.0
	77.2

	1991-92
	90.4
	91.2
	92.1
	92.9
	77.1

	1992-93
	90.1
	89.9
	91.5
	91.4
	78.2

	1993-94
	88.0
	89.4
	89.5
	90.9
	42.2

	1994-95
	89.6
	89.0
	91.2
	90.5
	39.2

	1995-96
	88.9
	88.8
	90.4
	90.3
	44.6

	1996-97
	88.0
	88.6
	89.1
	89.8
	48.5

	1997-98
	88.8
	90.9
	89.4
	91.5
	49.8

	1998-99
	95.7
	94.6
	95.7
	94.7
	64.6

	1999-00
	98.6
	98.0
	99.0
	98.4
	85.0

	2000-01
	100.0
	100.0
	100.0
	100.0
	100.0

	2001-02
	100.0
	101.2
	100.2
	101.4
	83.1

	2002-03
	102.6
	102.0
	103.5
	102.9
	81.6


Source: Authors’ estimates based on published and unpublished ABS national accounts data.
� The industry coverage is restricted to ten of the industries included in the ABS’s market sector (see appendix F). 


� For its aggregate capital services indexes the ABS uses two institutional sectors — corporate and unincorporated. For this paper, the ABS provided unpublished data in which it split the productive capital stock of the corporate sector, by main asset type, into general government and other corporate. Separate rental prices are not available for these two sub-sectors, so the rental prices for the corporate sector in total have been used for both general government and other corporate. Also, separate rental prices are only available for the main asset types (such as non-dwelling construction) and not for more disaggregated categories (such as roads).


� A Tornqvist index is the weighted geometric mean of the component growth rates.


� See chapter 3 for variable definitions.


� The machinery and equipment asset types included are electrical and electronic equipment, industrial machinery and equipment, other plant and equipment, road vehicles and other transport equipment.


� No weighting (rental price) is required in this case since there is no aggregation across asset types. 


� The industry’s capacity utilisation rate is an alternative adjustment factor, which has been used in studies of public and private infrastructure in other countries (see, for example, Conrad and Seitz (1994), Nadiri and Mamuneas (1991), Nadiri and Nandi (2001)). Paul (2003) notes that capacity utilisation data are not available for the Australian private sector.


� Paul (2003, p. 455) tests alternative indexes of usage, with U(θ)=Uθ, where θ=1.1 (usage rate of infrastructure services increases more than proportionately with the increase in its share in national output, θ=1 (proportionate), θ=0.9 (less than proportionate), θ=0 (services equal to stock). He found no difference in the sign of the effect of infrastructure on output or cost but his preferred model was the inclusion of a proportionate usage index (θ=1). Nadiri and Mamuneas (1994) also found no difference in the sign of cost savings from public infrastructure when including a capacity utilisation measure.


� The IO table series has been adjusted to reflect changes in classifications over time, including adjustment to reallocate the dummy commodity ‘business expenses’ that appeared in IO tables prior to 1977-78.
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