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Treatment of public infrastructure in ABS estimates of MFP
The treatment of public infrastructure in ABS capital estimates, and therefore in multifactor productivity (MFP) estimation, affects the relevance and interpretation of any infrastructure variables included in models of the determinants of MFP. 

In principle, public economic infrastructure (part of which is public road infrastructure) is included in the capital stock of the market sector and elements of it are included in the capital stocks of some industries. However, there are some broad approximations used by the ABS when incorporating public infrastructure into industry capital stocks. 

This appendix outlines the process the ABS uses to allocate public infrastructure to the capital stock of Australian and New Zealand Standard Industrial Classification (ANZSIC) industries, the approximations used in this process and the implications for MFP estimates.
 

B.1
Construction of ABS capital stock estimates by ANZSIC industry

The capital stock owned by various institutional sectors of the economy is treated in different ways. 

For the private sector, it is relatively straightforward. Private sector firms are allocated to ANZSIC industry classifications according to their predominant activity and their capital stock is allocated accordingly. 

One potential complication is the use of leases. The ABS treats leases differently depending on whether they are financial or operating leases. Financial leasing is an alternative to lending as a method of financing the acquisition of assets. Capital leased under a financial lease is therefore allocated to the using industry rather than the owning industry. 

Assets which are purchased under a financial lease arrangement are treated as involving an effective change of ownership, and are therefore recorded as gross fixed capital formation by the lessee, not the lessor. (ABS Cat. no. 5216.0, para 15.46). 

Operating leases are leases that provide for renting of assets for specified periods of time that are substantially shorter than the total expected service lives of the assets. Rentals are treated as payment for total service provided (usually including maintenance) and are included in intermediate consumption of producers (ABS Cat. no. 5216.0, para 4.29). Capital leased under an operating lease is therefore allocated to the owning industry. 

The public sector is made up of public corporations and general government. While gross fixed capital formation (GFCF) estimates are separately compiled for private and public corporations, separate capital stock estimates are no longer compiled. The reason for this is the extent of privatisations and statistical difficulties in dealing with them (ABS Cat. no. 5204.0, 1997-98, p. 14).
 Public corporations are therefore treated in the same way as those in the private sector in the allocation of their capital stock to ANZSIC industry.

Capital expenditure by general government, however, is collected by government purpose category. The government purpose classification (GPC) is used to classify revenues, expenses, and net acquisition of non-financial assets of the public sector in terms of the purposes for which the transactions are made. There are four main categories (ABS Cat. no. 5514.0.55.001).
· General services are those government activities that cannot be associated with services to persons or to business. They are collective services that cannot be allocated to particular groups of beneficiaries. They include the major groups of general public services, defence, and public order and safety.
· Community and social services are services supplied directly to the community, and to households and persons. They include the major groups of education, health, social security and welfare, housing and community amenities, and recreation and culture. Housing and community amenities includes water supply and sewerage (para 2.203). 
· Economic services are government activities associated with the regulation and more efficient operation of business. These services include the major groups of fuel and energy, agriculture, forestry, fishing, hunting, mining and mineral resources, manufacturing, construction, transport, communications, and other economic affairs. Fuel and energy includes electricity and gas (para 2.205). Transport includes road construction and road maintenance; water, rail, air and multi-mode urban transport; and pipelines (para 2.208).
· Other purposes includes public debt transactions, general purpose inter-government transactions and natural disaster relief.
For national accounts purposes, general government capital stock estimates are then mapped across to the ANZSIC industry classification on an approximate basis.
 

Estimates of general government capital stock and consumption of fixed capital are calculated using the PIM [perpetual inventory method] by government purpose category. Estimates by purpose are then transformed into industries to obtain general government capital stock and consumption of fixed capital by industry. As the relationship between the government purpose classification and the ANZSIC is complex, this can only be done on an approximate basis. (ABS 2000, para 16.41)

The capital stock of roads is separately allocated to Transport & storage. The remainder of the general government capital stock is allocated according to the concordance in table B.1. The government purpose categories to which the concordance is applied are the column headings.
 The row headings are the ANZSIC divisions to which the data is allocated. This ABS mapping is done at the ANZSIC division level only
 and the weights are not changed over time (and were established in the late 1980s). 

Table B.1
General purpose classification to ANZSIC industry concordance 

Percentage share

	
	General purpose category

	

ANZSIC industry
	
Economic servicesa
	

Education
	General public 
service
	

Health
	
Public order and safety
	
Social security
	

Otherb

	Market sector 
	
	
	
	
	
	
	

	Ag., forestry & fishing
	10c
	 
	 
	 
	 
	 
	 

	Mining
	 
	 
	 
	 
	 
	 
	 

	Manufacturing
	2d
	1
	5
	1
	1
	1
	 

	Electricity, gas & water 
	2e
	 
	 
	 
	 
	 
	 

	Construction
	5f
	 
	5
	 
	 
	 
	2

	Wholesale trade
	 
	 
	1
	 
	 
	 
	 

	Retail trade
	 
	 
	 
	 
	 
	 
	 

	Accom., cafes & rest.
	 
	 
	 
	 
	 
	 
	 

	Transport & storage
	15g
	 
	2
	 
	 
	 
	 

	Comm. services
	 
	 
	 
	 
	 
	 
	 

	Finance & insurance
	 
	 
	 
	 
	 
	 
	 

	Cultural & rec. services
	 
	 
	 
	 
	 
	 
	5h

	Market sector 
	34
	1
	13
	1
	1
	1
	7

	Non-market sector
	 
	 
	 
	 
	 
	 
	 

	Property & bus services
	 
	1
	3
	 
	2
	 
	 

	Govt admin. & defence
	60
	1
	75
	10
	44
	57
	8

	Education
	3
	97
	5
	
	 
	4
	40

	Health & com. serv.
	3
	 
	4
	87
	 
	38
	30

	Personal & other serv.
	 
	 
	 
	2
	53
	 
	15

	Non-market sector 
	66
	99
	87
	99
	99
	99
	93

	Total
	100
	100
	100
	100
	100
	100
	100


a Economic services includes Fuel and energy; Agriculture, forestry and fishing; Mining and mineral resources, other than fuels; Manufacturing and construction; Transport and communications; Other economic affairs. b Other includes Housing and community amenities; Recreation and culture; Other purposes. c Includes capital related to general government activities associated with, for example, agriculture including land management, water resources management, support schemes; and research and extension services; and forestry including commercial forest operations and fishing including hatcheries. d Includes capital related to general government activities associated with, for example, marketing schemes, factory inspections and industrial R&D support. e Includes capital related to general government activities associated with, for example, price control, research, construction of dams to provide electricity and conservation. f Includes capital related to general government activities associated with, for example, enforcing building standards and research into construction methods. g The allocation for roads is done separately and is not included in this percentage. Other transport capital includes, for example, bridges, harbour facilities, railway facilities, air transport facilities and pipelines. h Includes capital related to general government activities associated with, for example, provision of national parks, public recreational facilities and public cultural facilities.

Source: ABS unpublished data.

Table B.1 shows that most of the categories of general government capital are allocated to industries outside the market sector. The main exception is ‘economic services’, of which around one-third is allocated to market sector industries (including a total of 17 per cent, excluding roads, to Transport & storage and Electricity, gas & water). In many cases the small allocations to market sector industries may reflect ownership of public infrastructure by public corporations (which are not part of this allocation process). 

There is no allocation of general government capital to the ANZSIC industry Communication services. This may be because all relevant infrastructure is owned by public corporations, like Telstra, or private corporations.
 

In principle, water and sewerage capital owned by government would be allocated under the GPC to ‘Housing and community amenities’ (within the ‘Community and social services’ category of the GPC), which is included under ‘other’ in table B.1. However, there is no allocation from the ‘other’ column to Electricity, gas & water. This may reflect, a movement in ownership of this capital (for example, to the private sector or public corporations). The ABS Classification Manual for Government Financial Statistics also notes that
Some of the services in “Housing and community amenities” … might be more appropriately classified as economic services. For example, water supply serves both homes and businesses but it is taken that the main thrust of such expenditures is towards the satisfaction of the needs of households. (ABS Cat. no. 1217.0, 1989, p. 16)

From a broader perspective, table B.2 provides a summary of where the main types of economic infrastructure (regardless of ownership) are, in principle, included in capital stocks by ANZSIC division. 

Table B.2
Economic infrastructurea by ANZSIC industry

	
	ANZSIC industry

	
Infrastructure typeb
	Electricity, 
gas & water
	Transport & 
storage
	Communications services

	Roads
	
	x
	

	Bridges
	
	x
	

	Airports
	
	x
	

	Railways
	
	x
	

	Harbours
	
	x
	

	Water storage & supply
	x
	
	

	Sewerage & drainage
	x
	
	

	Electricity generation, transmission & distribution
	x
	
	

	Gas production, storage & distribution
	x
	
	

	Pipelines
	
	x
	

	Telecommunicationsc
	
	
	x


a Other ‘non-economic’ (or social) infrastructure, including educational buildings, hospitals, police and fire stations, etc, are not included here because they are allocated to non-market sector industries. b These groups of economic infrastructure are based on the categories of non-dwelling construction for which statistics are collected. c Includes towers, lines and cables. 

To provide an indication of the importance of public infrastructure in the capital stock of each industry, table B.3 shows the allocation of general government infrastructure capital to each market sector industry. (As discussed in chapter 3, infrastructure is a subset of capital assets — in this case, it is assumed to be non-dwelling construction plus machinery and equipment excluding computer hardware.) Transport & storage is the industry with the most significant allocation (the majority of which is roads), followed by Construction and Cultural & recreational services. 

Table B.3
Net capital stocka, by industry, 2002-03

	
	General government infrastructure allocation

	
Industry
	
$m
	% of industry capital stock

	Agriculture, forestry & fishing
	3062
	2.4

	Mining
	0
	0.0

	Manufacturing
	2582
	2.5

	Electricity, gas & water 
	612
	0.5

	Construction
	3663
	13.8

	Wholesale trade
	225
	0.6

	Retail trade
	0
	0.0

	Accommodation, cafes & rest.
	0
	0.0

	Transport & storage
	77896
	45.9

	Communication services
	0
	0.0

	Finance & insurance
	0
	0.0

	Cultural & recreational services
	2522
	11.4

	Market sector 
	90561
	7.4


a Productive capital stocks are used in capital services indexes but cannot be added across asset types. These net capital stock numbers are therefore only indicative of the stocks used in the calculation of capital services indexes.

Source: ABS unpublished national accounts data.

B.2
Implications for MFP estimates

Approximations aside, capital stock estimates by ANZSIC industry include all capital directly used by an industry, whether it is owned by the private firms in that industry, subject to a financial lease, or publicly owned. Therefore, while unpriced public infrastructure is a ‘free’ input to the firm in its production function, in the ABS MFP estimates for the market sector it is accounted for in the capital stock and is not an unmeasured input. For an industry, only the public infrastructure allocated to the capital stock of that industry will be included so there may be a ‘free’ input effect from other public infrastructure. At the industry and aggregate levels there may also be production spillovers that are not captured, such as organisational improvements facilitated by better public infrastructure.

� Capital services indexes are used in the calculation of MFP. These indexes are based on capital stocks, and it is the construction of the stock measure that is discussed in this appendix. 


� Capital stock estimates are constructed using the perpetual inventory method so when a public corporation is privatised all previous GFCF would need to be reallocated for this separation in the statistics to be maintained. 


� General government capital stock is not simply allocated in total to ANZSIC division ‘Government administration & defence’. (The national accounts capital stock figures for general government are many times larger than the capital stock of ANZSIC division Government administration & defence).


� These do not correspond exactly to the four main categories of the GPC outlined above but are groupings of the major GPC groups, in some cases across main categories. Further details are in the notes to table B.1.


� There are no capital stock estimates of any kind at the 2 digit industry level.


� Broadcasting is part of Cultural and recreational services not Communication services. Telstra was a public corporation before the allocation weights were established. It should be noted that the distinction between private and public corporations is still maintained in ABS series for investment (rather than capital stock). These series are affected by the change of classification of Telstra, from a public sector corporation to a private sector corporation, from March quarter 2007. This is beyond the period examined in this paper but would need to be accounted for in future empirical work.





	B.6
	Infrastructure and productivity
	


	
	Public infrastructure in ABS MFP estimates
	B.5



