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Measures of intangible assets
This chapter outlines the methodology for measuring intangibles investment and capital stocks. The experimental results are then presented for the manufacturing and service sectors of the Australian economy.
2.

 SEQ Heading2 1
Measurement of intangibles

As noted in chapter 1, Corrado, Hulten and Sichel (CHS 2005, 2006) classify intangibles into three main categories — computerised information, innovative property and economic competencies. This classification is adopted in this paper. Measurement of these intangibles is a complex task, which involves the estimation of investment in each intangible, building intangible capital stocks and constructing capital services measures (box 
2.1). 

Do not delete this return as it gives space between the box and what precedes it.
	Box 2.

 SEQ Box \* ARABIC 1
Estimation of intangibles

	Measurement of intangibles requires a number of steps, many of which involve difficult measurement issues.

· Estimate investment in each intangible asset for each industry sector

· find relevant data sources for expenditure on each intangible

· compile a time series of nominal expenditure

· determine the share of expenditure that is to be treated as investment

· select appropriate deflator and deflate to get a real investment series.

· Build a real capital stock for intangible assets for each industry sector

· determine the appropriate rate of depreciation for each intangible asset 

· use the perpetual inventory method to construct a real capital stock from the real investment series and assumed depreciation rates.

· Construct a volume index of capital services measures of all capital inputs (tangible and intangible) for each industry sector using capital stocks and rental prices 

· determine the appropriate rental price parameters for each intangible asset

· rental prices for each asset (tangible and intangible) are derived from the adjusted operating surplus by solving for an equalising rate of return across all assets (tangible and intangible) in each industry sector.

	

	


Table 
2.1 summarises the data sources and assumptions used to construct the real investment estimates for each of the intangibles. In most cases, the measures follow CHS (2005, 2006) in order to facilitate international comparisons. The exceptions are where Australian Bureau of Statistics (ABS) measures are available — computer software, artistic originals and mineral exploration. Mineral exploration is conducted by the mining industry and will not be relevant to the manufacturing and service sectors, but is included in the market sector totals reported for comparison. The ABS allocates all artistic originals to Cultural & recreational services, which is part of the service sector. 
Table 2.

 SEQ Table \* ARABIC 1
Data sources and assumptions used to construct investment and stocks of intangibles by sectora
	Type of intangible
	Expenditure measure and main data sourcesb
	Invest’t sharec
	
Deflator
	Dep’n rated (%)

	Computerised information
	
	
	

	Computer software

Computer databases
	Computer software investment by each sector
ABS national accounts (Cat. no. 5204.0)

Included in software estimates
	1
	ABS computer software implicit price deflator (IPD)
	24 (Mfg)
23 (Serv.)

	Innovative property
	
	
	

	Business expenditure on R&D (BERD)

R&D in social sci.
and humanities
	Business R&D expenditure by each sector
ABS BERD survey (Cat. no. 8104.0)


Included in BERD estimates
	1
	Implied sector gross value added (GVA) deflator
	20

	Artistic originalse
	Artistic originals investment by service sector
ABS national accounts (Cat. no. 5204.0)
	1
	ABS artistic originals IPD
	60

	Other product development, design and research
	
	
	

	New product development 
in financial industrye
	20 per cent of all intermediate purchases by Finance industry
ABS Input-Output/Supply-Use (IO/SU) tables (Cat. no. 5215.0/unpublished)
	1
	Implied Finance & insurance industry GVA deflator
	20

	New architectural and engineering designs
	50 per cent of sales of architectural and consulting engineering services to each sector
ABS Industry survey (Cat. no. 8155.0) and ABS IO/SU tables (Cat. no. 5215.0/ unpublished)
	1
	Implied sector GVA deflator
	20


(continued on next page)

Table 
2.1

(continued)
	Type of intangible
	Expenditure measure and main data sourcesb
	Invest’t sharec
	
Deflator
	Dep’n rated (%)

	Economic competencies
	
	
	

	Brand equity
	
	
	
	

	Advertising
	Each sector’s share of total advertising expenditure less expenditure on classifieds and directories. Doubled to account for production costs.
Commercial Economic Advisory Service of Australia advertising expenditure survey and ABS IO/SU tables (Cat. no. 5215.0/unpublished)
	0.6
	Implied sector GVA deflator
	60

	Market research
	Sales of market research services to each sector. Doubled to account for own-account market research.
ABS Industry surveys (Cat. nos 8155.0, 8677.0) and ABS IO/SU tables (Cat. no. 5215.0/unpublished)
	0.6
	Implied sector GVA deflator
	60

	Firm-specific human 
capital
	Direct costs and wage costs of employee time in training for each sector.
ABS Training surveys (Cat. nos 6353.0, 6278.0)
	1
	Sector average weekly full-time ordinary earnings deflator 
	40

	Organisational capital
	
	
	

	Purchased
	Sales of management consulting services to each sector. Assumed to be 77 per cent of sales of all business management services to each sector. 
ABS Industry survey (Cat. no. 8155.0) and ABS IO/SU tables (Cat. no. 5215.0/ unpublished)
	0.8
	Implied sector GVA deflator
	40

	Own account
	20 per cent of salaries of Managers & administrators (excluding farm managers and IT managers) in each sector.
ABS Labour Force Survey (Cat. no. 6310.0)
	1
	Implied sector GVA deflator
	40


a Manufacturing and service sectors. Barnes and McClure (2009) provides details of estimates for the market sector including mineral exploration, which is already capitalised in the national accounts and is only relevant to the mining industry. b Full details of data sources are provided in appendix A. c As used in CHS (2005, 2006). Basis for assumptions discussed in appendix A and sensitivity testing of some of these assumptions reported in appendix C. d For the new intangibles the depreciation rate is assumed to be constant over time. For the intangibles already included in the national accounts (software and artistic originals) the ABS varies the rate over time — the rate shown is the average for the period 1993-94 to 2005-06. e Only relevant to the service sector. 
As noted in chapter 1, business R&D was capitalised for the first time in ABS national accounts in December 2009. However, as it was not possible to use those estimates in this paper, business R&D is still included as one of the ‘new’ intangibles in this paper. The R&D estimates in this paper, while based on the same underlying ABS data, are not directly comparable with the new ABS estimates — for methodological reasons and because of the use of a different industry classification (see appendix A for further discussion).

The assumptions are the same for the manufacturing and service sectors unless otherwise specified. The deflators differ across sectors — following the CHS methodology output deflators have been used for most intangibles, that is the implied sector gross value added (GVA) deflator for each of the sectors. The use of different deflators across industries means that in real terms the estimates will not be additive — that is, the sum of the services and manufacturing sectors can not be deducted from the market sector estimate to derive an estimate for the agricultural/mining sector. 

The issue of appropriate deflators for intangibles is a difficult one. As noted by CHS (2005), intangibles are often owner constructed or difficult to measure services with no available or reliable price deflator. In CHS (2006), the authors settle on the use of a pure output deflator (non-farm business output) as a proxy for the price of intangibles, while noting that this proxy is a ‘placeholder’ until further research develops deflators for specific intangibles. While appropriate deflators for intangibles have been the subject of discussion in more recent literature (see for example, Nakamura 2009), they remain an issue for further work. 

There are other measurement assumptions that also need further work. However, at present there is limited information available to refine these assumptions. For this paper, attempts were made to assess the appropriateness for the Australian context of two of the assumptions used by CHS — the amount of manager’s time used as a proxy for own account organisational capital and the depreciation rate for advertising. While it has not been possible to validate these assumptions for the Australian context, the available literature suggests the CHS assumptions are not unreasonable ‘placeholders’ until other information becomes available (see appendix A). Recent intangibles research has moved into the area of conducting surveys to directly collect data from firms on some of these aspects of the new intangibles (see, for example, Whittard et al. 2009). 

Further details of the data sources and methodology for estimating intangibles are provided in appendix A and a detailed discussion of the underlying methodology can be found in Barnes and McClure (2009).

2.
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Current intangible investment

Applying the measurement assumptions discussed above, it is estimated that investment in intangibles was almost $14 billion in manufacturing and $35 billion in services in 2005-06 (table 
2.2). This is 24 per cent and 61 per cent, respectively, of market sector investment in intangibles of $57 billion in 2005-06. 
Table 2.

 SEQ Table \* ARABIC 2
Nominal intangible investment, by sector, 2005-06

	
	Manufacturing
	
	Servicesa
	
	Market sectorb

	
	$m
	% of total
	
	$m
	% of total
	
	$m
	% of total

	Computerised information
	 817
	6.0
	
	6 160
	17.6
	
	7 435
	13.1

	Innovative property
	5 540
	40.7
	
	10 534
	30.1
	
	21 346
	37.6

	BERD
	4 076
	29.9
	
	2 105
	6.0
	
	7 904
	13.9

	Mineral exploration
	-
	-
	
	-
	-
	
	2 503
	4.4

	Artistic originals
	-
	-
	
	698
	2.0
	
	698
	1.2

	Other product development
	1 464
	10.8
	
	7 732
	22.1
	
	10 241
	18.1

	Financial product development
	-
	-
	
	5 591
	16.0
	
	5 591
	9.9

	New arch./eng. designs
	1 464
	10.8
	
	2 141
	6.1
	
	4 650
	8.2

	Economic competencies
	7 254
	53.3
	
	18 311
	52.3
	
	27 942
	49.3

	Brand equity
	2 412
	17.7
	
	5 509
	15.7
	
	8 444
	14.9

	Advertising
	2 152
	15.8
	
	4 786
	13.7
	
	7 337
	12.9

	Market research
	 260
	1.9
	
	 723
	2.1
	
	1 107
	2.0

	Firm-specific human capital
	 832
	6.1
	
	3 062
	8.7
	
	4 353
	7.7

	Organisational capital
	4 009
	29.5
	
	9 740
	27.8
	
	15 146
	26.7

	Purchased org. capital
	2 401
	17.6
	
	6 669
	19.1
	
	10 208
	18.0

	Own account org. capital
	1 608
	11.8
	
	3 071
	8.8
	
	4 938
	8.7

	Total intangibles investment
	13 611
	100.0
	
	35 006
	100.0
	
	56 724
	100.0

	
	
	
	
	
	
	
	
	

	New intangibles
	12 794
	36.5
	
	28 148
	26.9
	
	46 088
	25.0

	National accounts intangibles
	 817
	2.3
	
	6 858
	6.5
	
	10 636
	5.8

	Tangibles
	21 426
	61.2
	
	69 777
	66.6
	
	127 935
	69.3

	Total investment
	35 037
	100.0
	
	104 783
	100.0
	
	184 659
	100.0


a The service sector includes: Electricity, gas & water; Construction; Wholesale trade; Retail trade; Accommodation, cafes & restaurants; Transport & storage; Communication services; Finance & insurance; and Cultural and recreational services. b The market sector includes: Agriculture, forestry & fishing; Mining; Manufacturing; and the service sector 
Sources: Author’s estimates; Barnes and McClure (2009).
There is considerable variation in the intensity of intangible investment by sector (figure 
2.1). For manufacturing, total intangibles investment was 12.2 per cent of adjusted gross value added (that is, sector gross value added including the investment in the intangibles), but in services it was only 9.1 per cent. The equivalent measure for the market sector was 9.6 per cent. This means that by not capitalising the new intangibles, value added in the national accounts is understated by around $13 billion (or 13 per cent) in manufacturing and $28 billion (or 8 per cent) in services. The service sector makes up 65 per cent of market sector (unadjusted) value added in the national accounts, while manufacturing is 18 per cent.
Figure 2.

 SEQ Figure \* ARABIC 1
Intangible investment as a share of outputa, by sector, 2005‑06
Percentage share
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a(Treating expenditure on intangibles as investment increases the measured level of value added by the amount of intangible investment. So output is unadjusted gross value added of the relevant sector plus intangible investment of relevant sector.

Data sources: Author’s estimates; Barnes and McClure (2009).

Types of intangible investment differ across sectors

Manufacturing has a higher ratio of investment to output for innovative property and economic competencies than the service sector, while the opposite is the case for software (figure 
2.1).

The higher total ratio in manufacturing is not unexpected, given the concentration of scientific R&D in manufacturing. Perhaps less expected is that manufacturing also has a higher ratio of investment in economic competencies to output than services — although these findings for Australia are similar to those found in other country studies (see chapter 4). Economic competencies, such as organisational capital, are often thought of as being associated with computerised information and the provision of services (for example, with financial sector databases and customer interfaces). However, there are many forms of organisational capital that are relevant to manufacturing, for example, just-in-time inventory systems and quality control systems. Also, some computer software used in manufacturing may be embedded in tangible capital, such as machinery, and may not be included in the measure of investment in computerised information.
Figure 2.

 SEQ Figure \* ARABIC 2
Shares of nominal total intangible investment, by asset, by sector, 2005-06
Percentage share
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Data sources: Author’s estimates; Barnes and McClure (2009).
Figure 
2.2 (together with table 
2.2) provides a more detailed picture of the compositional differences in total intangible investment across the sectors in 2005‑06.
· Of the main groups of intangibles, computerised information is the smallest share of total investment in intangibles in each sector — but in services the share is three times that in manufacturing (18 per cent compared with 6 per cent). 

· In each sector the largest group of intangibles is economic competencies. While as a ratio to output, manufacturing invests more in economic competencies than does services, economic competencies makes up a similar share of total investment in intangibles in both sectors (53 per cent in manufacturing and 52 per cent in services). And of this, in both sectors more than half was organisational capital.
· Innovative property was the second largest group in both sectors (41  per cent in manufacturing and 30 per cent in services). But the split between non-scientific R&D (other product development and artistic originals) and BERD was quite different across sectors, as noted above. BERD was dominant for manufacturing (three-quarters of innovative property) while non-scientific R&D dominated for services (almost 80 per cent). 

· The difference in the composition of innovative property shows how traditional R&D measures particularly understate the level of innovative activity within the service sector compared with broader R&D measures.
· The ‘new’ intangibles (that is, those not already treated as investment in the national accounts) are the majority of total intangible investment in both sectors — making up almost 95 per cent of total intangible investment in manufacturing and 80 per cent in services.
Figure 
2.2 highlights the differences in the ratio of organisational capital to computerised information across manufacturing and services. These estimates suggest that manufacturing invests more in organisational capital relative to software than the service sector (although, given assumptions and data limitations, it is not possible to rule out measurement error as a possible cause of part of this difference across sectors
). As noted above, while organisational capital is perhaps most often thought of as a complement to computerised information (where the service sector invests more), there are many forms of organisational capital. But it is also the case that some service industries will require large amounts of software relative to organisational capital. For example, in 2005‑06 the three service industries with the highest ratio of software investment to output were Communications, Finance & insurance and Electricity, gas & water. While estimates of organisational capital at the industry level are not available, these three industries have network characteristics that are likely to require large amounts of software to operate their distribution networks and customer interfaces relative to the organisational capital that may be involved in designing these systems.
Investment in intangibles relative to tangibles

Manufacturing invests considerably more in intangibles relative to tangibles than services. The ratio of intangible to tangible investment was around 0.64 in manufacturing and 0.50 in services, compared with a ratio of around 0.44 for the market sector (figure 
2.3). While manufacturing might be expected to be a relatively intensive user of tangible capital, the scope of the service sector used in this paper includes Electricity, gas & water, and Transport & storage, which are very intensive users of tangible capital. And in 2005-06 the manufacturing and service sectors actually had a similar ratio of tangible investment to output (around 20 per cent).
Figure 2.

 SEQ Figure \* ARABIC 3
Ratio of intangible to tangible investment, by sector, 2005‑06
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Data sources: Author’s estimates; Barnes and McClure (2009).

2.

 SEQ Heading2 3
Growth in intangible investment

Average annual growth in the real level of intangibles investment between 1993-94 and 2005‑06 was 5.9 per cent in manufacturing and 6.7 per cent in services (table 
2.3). This contrasts with higher growth in investment in tangible assets, for which average annual growth was 7.4 per cent in manufacturing and 8.9 per cent in services. 
Table 2.

 SEQ Table \* ARABIC 3
Growth in real intangible investmenta, by sector, 1993-94 to 2005-06

Per cent per year

	
	Manufacturing
	Services
	Market sector

	Computerised information
	9.1
	11.5
	11.4

	Innovative property
	5.7
	4.4
	4.8

	BERD
	5.3
	12.3
	7.8

	Mineral exploration
	-
	-
	2.5

	Artistic originals
	-
	3.6
	3.6

	Other product development
	6.8
	3.1
	3.7

	Financial product development
	-
	1.6
	1.6

	New arch./eng. designs
	6.8
	8.0
	6.8

	Economic competencies
	5.5
	6.1
	5.9

	Brand equity
	3.9
	3.1
	3.2

	Advertising
	3.3
	2.3
	2.5

	Market research
	11.5
	11.6
	11.5

	Firm-specific human capital
	-3.5
	0.7
	-0.3

	Organisational capital
	10.9
	11.6
	11.4

	Purchased organisational capital 
	16.1
	16.2
	16.1

	Own account organisational capital
	6.5
	6.2
	6.0

	Total intangibles investment
	5.9
	6.7
	6.4

	
	
	
	

	New intangibles
	5.6
	5.5
	5.6

	National accounts intangibles
	9.1
	10.8
	8.9

	Tangibles
	7.4
	8.9
	8.4

	Total investment
	6.8
	8.1
	7.7


a Growth rates are based on chain volume measures (CVMs) — ABS CVMs have been used for mineral exploration and artistic originals; aggregate sector CVMs have been calculated for computerised information using ABS industry data; and CVMs have been calculated for all subtotals and totals.

Sources: Author’s estimates; based on data from Barnes and McClure (2009). 
However, the higher average growth rate for tangibles than intangibles over this period was due to a sharp rise in investment in tangibles from around 2001-02 (figure 
2.4). Prior to this, intangible investment growth in manufacturing was 6.6 per cent a year compared with 2.2 per cent a year in tangibles. In services, investment growth was similar for tangibles and intangibles, at an average of around 7 per cent a year up to 2001-02.

In both sectors, growth in investment in total intangibles was relatively smooth compared with investment in tangibles (although growth in investment in some individual intangibles is less smooth). Baldwin et al. (2009) also found that intangible investment was less cyclical than tangible investment. They suggested that intangibles share this characteristic with inputs that have higher adjustment costs (such as skilled workers), perhaps because they are complementary with those inputs. 
Figure 2.

 SEQ Figure \* ARABIC 4
Real investment, tangibles and intangiblesa, by sector, 1993-94 to 2005-06

2005-06 dollars, chain volume measures

	Manufacturing
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a For sensitivity of intangibles investment to some of the assumptions in its estimation, see appendix C.
Data sources: Based on ABS national accounts data and author’s estimates.
Growth by type of intangible
Growth in investment varied by type of intangible across the industry sectors (table 
2.3). While computerised information was the fastest growing group in each sector, investment in economic competencies grew faster than in innovative property in services but in manufacturing it was the opposite. The average growth rate for new intangibles in total was similar in manufacturing and services.

At the individual intangible level, the largest differences in growth rates between sectors are for investment in business R&D and firm-specific human capital. Growth in business R&D in manufacturing was much lower than that in the service sector (but it was growth from a much lower base in the service sector). The firm-specific human capital series are subject to a number of measurement errors that may be compounded in growth rate calculations and all the growth rates should be interpreted cautiously.
 For example, as a result of very limited data for employer-provided training expenditure the estimates of investment in firm-specific human capital are based on aggregate trends and do not fully incorporate sectoral differences in costs of training.
Despite varying growth rates across individual intangibles, the composition of total intangible investment across the three main groups has been relatively stable over time in both sectors — with a slight increase in the share of economic competencies and a slight fall in the computerised information share. However, within economic competencies in both sectors, organisational capital has increased in relative importance compared with brand equity and firm-specific human capital. As a share of total intangible investment by sector, organisational capital has risen from 16 to 30 per cent in manufacturing and from 15 to 28 per cent in services. 

Growth in intangible investment relative to output

Although growth in intangible investment in services has been faster than in manufacturing, the ratio of intangible investment to adjusted value added (in nominal terms) has risen more in manufacturing than services — from 8.0 per cent in 1993-94 to 12.2 per cent in 2005-06 in manufacturing and from 7.8 to 9.1 per cent in services. This reflects slower growth in value added (including investment in intangibles) in manufacturing than in services. While the intensity of investment in intangibles in 2005-06 is higher in manufacturing than services it was similar across the two sectors in 1993-94. 

In both sectors intangible investment increased in importance relative to tangible investment between 1993-94 and 2005-06. In manufacturing, the ratio of intangible to tangible investment was 0.56 in 1993-94 and 0.64 in 2005-06 — having reached 0.87 in 2001-02 prior to recent period of rapid growth in tangibles. In services the ratio was about 0.50 at the beginning and the end of the period, having reached 0.59 in 2000-01.

Barnes and McClure (2009) found that as a result of this increasing ratio of intangible to tangible investment at the market sector level, capitalising all intangibles investment virtually removed the declining long-term trend in the market sector ratio of total investment to gross value added shown by ABS national accounts data (between 1974-75 to 2005-06). Over the shorter period for which sectoral results have been estimated, the trend in the ABS national accounts data is already upwards (figure 
2.5). ABS national accounts data (which include only a subset of intangibles as investment) show an increasing trend in nominal total investment as share of sector gross value added (bottom line). However, after including the ‘new’ intangibles as investment the trend is steeper (top line).
 The inclusion of the new intangibles increases the upwards trend to a larger extent in manufacturing than services. The gap between sectors is also changed — in 2005‑06 the inclusion of the new intangibles increases the difference between the investment to output shares of manufacturing and services from less than 1 percentage point to almost 4 percentage points. 
Figure 2.

 SEQ Figure \* ARABIC 5
Total investment shares of gross value added, 1993-94 to
2005-06

Percentage of sector gross value addeda
	Manufacturing
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a(For the top line, investment in all assets including ‘new’ intangibles as a share of adjusted sector gross value added (existing sector gross value added at basic prices plus sector investment in new intangibles). For the bottom line, investment in all assets included in the ABS national accounts (only includes the intangibles software and artistic originals) as a share of existing sector gross value added at basic prices derived from the ABS national accounts. Both in nominal terms. The dashed lines are linear trendlines. 
Data sources: Based on ABS national accounts data and author’s estimates.
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Intangible capital stocks

Current capital stock

The value of the total intangible capital stock is estimated to have been around $40 billion in manufacturing and $101 billion in services in 2005-06 (table 
2.4). Of the market sector stock of $189 billion, manufacturing accounts for 21 per cent and services for 53 per cent. 
Just under 94 per cent of the total intangible stock in manufacturing was the new intangibles (that is, those not already treated as capital in the national accounts) — a higher share than in services (80 per cent), which has a higher share of computerised information (a national accounts intangible) in its total intangible stock. 

Intangibles make up a considerably larger share of the total capital stock in manufacturing (24 per cent) than services (11 per cent). 

Table 2.

 SEQ Table \* ARABIC 4
Value of intangible capital stocka, market sector, 2005-06

	 
	Manufacturing
	Services
	Market sector

	
	$m
	$m
	$m

	Computerised information
	2 530
	18 716
	22 619

	Innovative property
	22 322
	44 100
	108 240

	Business R&D
	16 518
	7 173
	29 490

	Mineral exploration
	-
	-
	31 737

	Artistic originals
	-
	1 102
	1 102

	Other product development
	5 804
	35 825
	45 911

	Financial product development
	-
	27 507
	27 507

	New arch./eng. designs
	5 804
	8 319
	18 405

	Economic competencies
	15 059
	37 772
	58 032

	Brand equity
	4 011
	8 991
	13 867

	Advertising
	3 604
	7 881
	12 160

	Market research
	 406
	1 110
	1 707

	Firm-specific human capital
	2 015
	7 308
	10 429

	Organisational capital
	9 034
	21 473
	33 737

	Purchased organisational capital 
	5 427
	14 704
	22 650

	Own account organisational capital
	3 607
	6 770
	11 086

	Total intangible capital stock
	39 912
	100 588
	188 891

	
	
	
	

	New intangible capital stock
	37 382
	80 770
	133 433

	National accounts intangible capital stock
	2 530
	19 818
	55 458

	Tangible capital stock
	124 799
	796 791
	1 124 783

	Total capital stock
	164 711
	897 379
	1 313 674

	
	Ratio
	Ratio
	Ratio

	Ratio of intangible to tangible capital stock
	0.32
	0.13
	0.17


a Net capital stock.
Sources: Author’s estimates; Barnes and McClure (2009); ABS national accounts data.

Figure 2.
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Shares of total intangible capital stock, by asset, by sector, 2005-06

Percentage shares
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Data sources: Author’s estimates; Barnes and McClure (2009).
The composition of the total intangible stock was as follows (figure 
2.6). 

· Innovative property was more than half of this total stock in manufacturing (56 per cent), but less than half in services (44 per cent).

· Not unexpectedly, the largest individual component was business R&D in manufacturing. In services, the largest component was other product development.
· Economic competencies made up around 38 per cent of the total intangible stock in both sectors.

· Organisational capital was the largest component of this group in each sector. 
· The remainder was computerised information (6 per cent of the total stock of intangibles in manufacturing and 19 per cent in services).

· The computerised information stock was smaller than some of the new intangibles, including organisational capital in both sectors.
Growth in the capital stock

Between 1993-94 and 2005-06, the stock of intangibles in the manufacturing sector grew from $19 to $40 billion (average growth of 6.2 per cent a year). In the service sector it grew from $48 to $101 billion (average growth of 6.3 per cent a year) (figure 
2.7).
Figure 2.

 SEQ Figure \* ARABIC 7
Total intangible capital stocka, 1993-94 to 2005-06
2005-06 dollars, chain volume measure
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a For sensitivity of the intangible capital stock to some of the assumptions in its compilation, see appendix C.
Data sources: Author’s estimates; Barnes and McClure (2009).

The composition of the intangible capital stock has been relatively stable between 1993-94 and 2005-06 — with a small increase in the shares of economic competencies and innovative property and a small decrease in the share of computerised information in manufacturing; and a small increase in the share of economic competencies and a small decrease in the share of innovative property in services. As is the case for investment, the shift in the relative importance of organisational capital within economic competencies is larger (from 13 to 23 per cent in manufacturing and from 11 to 21 per cent in services). 

2.

 SEQ Heading2 5
Intangible capital services

For the purposes of calculating multifactor productivity (MFP), it is real capital services that is the relevant input measure not the capital stock. Aggregate capital services indexes are created using the volume index of the capital stock of each asset weighted by its rental price weight. Rental prices are the user cost of capital — their use as weights assumes that the rental price reflects the marginal product of an asset. Therefore more productive assets are given a higher weight in forming the capital services measure. 

Rental prices include: the opportunity cost of investing elsewhere; the loss in market value of the good due to ageing; the capital gains or losses due to asset price inflation/deflation; and adjustments for differential tax treatment across assets. They are derived from the rate of return on assets, asset price deflators, the depreciation rate and income and non-income tax parameters (see appendix B for further details of the rental price components and the estimated rental prices for the new intangibles). 
The rate of return for each sector is assumed to be the same for all included assets — that is, there is one rate of return for all manufacturing assets and one rate of return for all service sector assets. This assumes that businesses invest in each type of capital until the rate of return is equal across assets, as is the case in standard growth accounting (see appendix B for further discussion).
In line with ABS methodology, a hybrid approach to deriving the rate of return has been applied — a calculated endogenous rate of return is used unless it is below an exogenous floor rate of return (assumed to be equal to consumer price index growth plus 4 per cent). The capitalisation of intangibles requires the equalising endogenous rate of return on all assets (tangible and intangible) in each sector to be recalculated. By capitalising intangibles, total value added, total capital income and the pool of assets over which this income is distributed are all increased. The equalising rate of return across all assets (tangible and intangible) therefore changes and this affects the rental prices for all assets, not just the intangibles. 

This hybrid approach differs from CHS (2006), which uses a purely endogenous rate. The effects of this difference and the sensitivity of the results to the rate of return assumption are discussed in appendix C.

Growth in capital services indexes
In each sector, capital services from intangible assets grew at a higher rate compared with capital services from tangible assets over the period 1993-94 to 2005-06 (figure 
2.8). On average, manufacturing capital services from total intangible assets grew around 6 per cent a year compared with 3.5 per cent a year for tangible capital services (table 
2.5). For services, the equivalent growth rates were 7 per cent for intangibles and 3.9 per cent for tangibles. The average contribution of intangibles to growth in total capital services for manufacturing was 36 per cent — of which 9 percentage points were national accounts intangibles and 27 percentage points were the new intangibles. For services, the contribution was 34 per cent — of which 18 percentage points were national accounts intangibles and 16 percentage points were the new intangibles. The difference in contribution between the ‘old’ and ‘new’ intangibles between sectors is mainly due to the relatively large stock of computerised information in services and the relatively large stock of business R&D in manufacturing.
Figure 2.
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Capital services index, tangibles and intangibles, by sector, 1993-94 to 2005-06
Index 2005-06 = 100
	Manufacturing
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Data source: Author’s estimates.
Of the three major groups of intangibles, computerised information had the fastest average growth in each sector (9 per cent a year in manufacturing and 12 per cent a year in services). In manufacturing, innovative property grew at 5.9 per cent and economic competencies grew at 5.3 per cent. In services, innovative property grew at 3.7 per cent and economic competencies grew at 5.8 per cent. 

There were considerable differences in growth rates amongst the components of innovative property and economic competencies. For example, in the service sector average growth in business R&D was more than three times that of other product development. Growth in organisational capital (11 per cent a year) far exceeded brand equity (2.9 per cent) and firm-specific human capital (0.5 per cent). In the manufacturing sector, average growth in business R&D was lower than growth in other product development. For organisational capital similar relativities were observed to those for the service sector.
Table 2.

 SEQ Table \* ARABIC 5
Growth rate of intangible capital services, by sector, 1993‑94 to 2005-06
Per cent per year (percentage contribution to total growth)
	
	Manufacturing
	Services
	

	Computerised information
	
9.3 
(25)
	
11.8
(53)
	

	Innovative property
	
5.9
(35)
	
3.7
(13)
	

	Business R&D
	
5.5
(24)
	
9.6
(4)
	

	Artistic originals
	
-
	
3.4
(1)
	

	Other product development
	
7.2
(11)
	
3.0
(9)
	

	Financial product development
	
-
	
1.6
(4)
	

	New arch./eng. designs
	
7.2
(11)
	
8.4
(5)
	

	Economic competencies
	
5.3
(40)
	
5.8
(34)
	

	Brand equity
	
3.8
(11)
	
2.9
(7)
	

	Advertising
	
3.3
(9)
	
2.2
(5)
	

	Market research
	
10.5
(2)
	
10.5
(2)
	

	Firm-specific human capital
	
-3.8
(-5)
	
0.5
(1)
	

	Organisational capital
	
10.5
(34)
	
11.0
(26)
	

	Purchased organisational capital
	
15.9
(24)
	
15.7
(21)
	

	Own account organisational capital
	
5.8
(9)
	
5.4
(5)
	

	Total intangibles
	
6.2
(100)
	
7.0
(100)
	

	New intangibles
	
5.6
(27)
	
5.0
(16)
	

	National accounts intangibles
	
9.3
(9)
	
11.2
(18)
	

	Tangibles
	
3.5
(64)
	
3.9
(66)
	

	Total capital services
	
4.2
(100)
	
4.6
(100)
	

	Intangibles to tangiblesa
	0.32
	0.28
	


Components may not add to totals due to rounding. a Share of capital income.
Source: Author’s estimates.
Composition of capital services

Figure 
2.9 highlights the changing composition of the service flow from intangible capital in each sector. While the composition is quite different across sectors, the trends are similar. In each sector, computerised information decreased in relative importance over the period 1993-94 to 2005-06, while economic competencies and innovative property became relatively more important. In both sectors, the contribution of organisational capital grew strongly relative to the other two types of economic competencies. High growth in purchased organisational capital is behind this trend. There has been relatively little compositional change within innovative property.
Comparing figures 
2.6 and 
2.9 highlights the effect of using a capital services measure rather than a capital stock measure — for a given size capital stock, those assets with shorter asset lives (that is, higher depreciation rates) have a higher capital services flow in a given period than those with longer asset lives. For example, for economic competencies the share of capital services is higher than the share of the capital stock, while the opposite is the case for innovative property.
Figure 2.

 SEQ Figure \* ARABIC 9
Composition of total intangible capital servicesa, 1993-94 to 2005-06
Per cent
	Manufacturing

[image: image12.emf]0

20

40

60

80

100

1993-94 1995-96 1997-98 1999-00 2001-02 2003-04 2005-06

Comp. info

Bus. R&D

Organisational capital

Firm-specific human capital

Other product development

Brand equity

Economic 

competencies

Innovative 

property



	Services

[image: image13.emf]0

20

40

60

80

100

1993-94 1995-96 1997-98 1999-00 2001-02 2003-04 2005-06

Comp. info

Bus. R&D

Organisational capital

Firm-specific human capital

Artistic originals

Other product development

Brand equity

Economic 

competencies

Innovative 

property




a(The composition is based on the share of capital services (capital stock weighted by rental prices as described in appendix B). For sensitivity of the composition of intangible capital services to some of the assumptions in its compilation, see appendix C.

Data source: Author’s estimates.
2.

 SEQ Heading2 6
Effect on the rate of return on capital

As discussed in section 
2.5, capitalising rather than expensing intangibles requires the recalculation of the endogenous rate of return on capital in each sector. This section outlines how this change in the treatment of intangible expenditure affects the rate of return on capital. It also examines whether the change affects the manufacturing and service sectors to differing extents and, therefore, whether capitalising intangibles changes any gap between the rates of return in the two sectors. (A broader examination of the range of factors that might explain a gap in the rates of return between sectors is beyond the scope of this paper.)
Schreyer (2004) notes that national accounts provide data according to the accounting identity that the sum of current price output in the economy is equal to labour remuneration plus gross operating surplus (GOS). And productivity analysts assume that GOS is exactly equal to the value of services from fixed assets. The endogenous rate of return on capital (that is, GOS divided by the value of fixed assets) is that which satisfies this assumed equality. However, the endogenous rate of return may not be an accurate reflection of the rate of return on all assets if the set of assets in the national accounts is not complete. The source of differences in rates of return across industries could be that part of this return is to unmeasured intangible capital and the proportion of the capital stock that is unmeasured differs across industries.
 Schreyer (2004, p. 3) points out that:
The national accounts provide no indication as to exactly which factor of production is remunerated through GOS. Fixed assets are certainly among them but they are not necessarily the only ones. The business literature offers a wealth of discussions about the importance of intangible assets, and there are good reasons to argue that such assets account at least for part of GOS. 

In its simplest sense, the rate of return on capital is capital income divided by the capital stock (although in this paper, the rate of return is after tax and net of depreciation and revaluations of capital
). Expensing rather than capitalising intangibles understates the capital stock and this could result in an overstatement of the rate of return on tangible capital. But expensing rather than capitalising intangibles also understates capital income (by the amount of intangible investment). With both the numerator and denominator of the rate of return calculation affected by capitalising intangibles, the rate of return can potentially rise or fall. This is further complicated by any departures from the use of a pure endogenous rate of return — such as a purely exogenous rate of return or an exogenous floor rate of return (section 
2.5). 
In general the rate of return approach used in this paper for the purpose of calculating productivity growth is the hybrid ABS methodology. An endogenous rate of return, which is constrained to be the same across all tangible and intangible assets within a sector, is used unless this rate falls below a floor level. This floor level is an exogenous rate equal to the consumer price index (CPI) growth plus 4 per cent. In practice, the endogenous rate of return (with no intangibles capitalised) rarely fell below the exogenous floor when calculated for the manufacturing sector but fell below in all but three years for the service sector (figure 
2.10). The (endogenous) rate of return in services is lower than manufacturing in each year. 
Figure 2.
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Rates of return on capital, without intangibles
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Data sources: Author’s estimates; ABS unpublished national accounts data.
Obviously, the use of a floor rate of return affects the impact of capitalising intangibles on the rate of return used in the capital services index. While including intangible capital will affect the endogenous rate of return, if this rate remains below the exogenous rate of return the capital services index will not be affected. There is some debate in the growth accounting literature about whether to use an endogenous or exogenous rate of return in growth accounting (see OECD 2009). However, it is still possible to examine the effect of capitalising intangibles on the purely endogenous rate of return for the Australian manufacturing and service sectors.
Figure 
2.11 shows the purely endogenous rate of return before and after capitalising different groups of intangibles. There are relatively small differences between the rates of return for the three definitions of capital in each sector — although the difference is larger in manufacturing than services. Capitalising intangibles has only a small effect on the equalising endogenous rate of return across all assets, because the stock of intangibles is small relative to tangibles (and the adjustment to capital income from treating intangible expenditure as investment is a small share of unadjusted total capital income).

In some years there is a notable difference in the direction of the effect on the rate of return of capitalising the new intangibles compared with the national accounts intangibles. Capitalising the national accounts intangibles lowers the average endogenous rate of return on all capital (compared with a definition of capital including no intangibles) in every year in both sectors. Adding in the new intangibles as well raises the average endogenous rate of return (compared with that where capital includes the national accounts intangibles) in about half the years in each sector — in the other half of the years it is lowered. But only in the service sector, in a few years, is the increase in the rate of return from adding in the new intangibles large enough to outweigh the fall in the rate of return from capitalising the national accounts intangibles — leading to an average rate of return on all capital when all intangibles are capitalised that is higher than the rate of return on all capital when no intangibles are included. 
Therefore, the direction of the effect of capitalising intangibles on the rate of return is sometimes different between the manufacturing and service sectors. For example, from 1999-2000 to 2001-02 capitalising all intangibles lowered the endogenous rate of return (compared with that where capital includes no intangibles) in manufacturing but increased it in services.

The rate of return calculated including a group of intangibles will be greater than the rate of return calculated excluding those intangibles if intangible investment as a proportion of the intangible capital stock is greater than the rate of return if those intangibles are not capitalised.
 This is the case for the new intangibles in some years but not for the national accounts intangibles. 

Figure 2.

 SEQ Figure \* ARABIC 11
Endogenous rates of return on capital, with and without intangibles

	
[image: image15.emf]2

4

6

8

10

12

1993-94 1995-96 1997-98 1999-00 2001-02 2003-04 2005-06

Per cent

Manufacturing



	
[image: image16.emf]2

4

6

8

10

12

1993-94 1995-96 1997-98 1999-00 2001-02 2003-04 2005-06

Per cent

Services



	
[image: image17.emf]0.02

0.04

0.06

0.08

1993-94 1995-96 1997-98 1999-00 2001-02 2003-04 2005-06

Endogenous (all intangibles as capital)

Endogenous (national a/cs intangibles as capital)

Endogenous (no intangibles as capital)




Data source: Author’s estimates.
Overall, it appears that unmeasured intangibles are generally not the main factor behind the observed difference in rates of return on capital between manufacturing and services. Figure 
2.12 shows the gap between the endogenous rates of return for the manufacturing and service sectors over time for the different scopes of capital. Increasing the scope of capital from including no intangibles to including the national accounts intangibles decreases the gap in each year, but by around 10 per cent at most. Increasing the scope of capital from including only the national accounts intangibles to including all intangibles decreases the gap in some years and increases it in others. But in each year, this change is less than a third of the gap in the rates of return before the scope of capital is altered. 

For example, in 2002-03 the gap between the rates of return of the two sectors increases by 29 per cent (or 0.51 of a percentage point) when the new intangibles are capitalised (point B in the figure) compared with the gap when only the national account intangibles being capitalised (point A). That is, unmeasured intangibles explain less than a third of the gap in the rates of return between manufacturing and services. By contrast, in 2004-05 capitalising the new intangibles (moving from C to D in the figure) decreases the gap in the rates of return by 22 per cent (or 0.33 of a percentage point). 
Figure 2.
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Gapa between manufacturing sector and service sector endogenous rates of return, with and without intangibles
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a Manufacturing rate of return less service sector rate of return.
Data source: Author’s estimates.
�	Uniform assumptions across sectors, made in the absence of sectoral measures, may not reflect actual sectoral differences in investment in organisational capital. For example, in the actual percentage of managers’ time spent on building organisational capital may vary by sector. 


	Data limitations also may affect sectors differently. For example, purchased organisational capital is measured using data on the closest available group of business services to that suggested by CHS as a relevant measure of organisational capital (management consultancy services). Business management services includes a broader group of services including personnel management and public relations consultancy services. While a percentage adjustment is made to attempt to exclude these services it is based on limited data and is not industry sector specific. If there is significant variation across industry sectors in the composition of total business services then the measure of purchased organisational capital may be distorted to a differing extent in each industry making the comparison biased. Unfortunately there are no readily available data to estimate the extent of any such bias.


�	Additional data and/or more sophisticated estimation techniques would be required to make more definitive statements about the size and direction of change in firm-specific human capital investment and the cause of differences between the sectors. This exercise was beyond the scope of this paper. See appendix A for further discussion of the data limitations.


�	These ratios are in nominal terms. Looking at the series for real investment in intangibles and tangibles in figure 2.4 provides a different picture of the ratio of intangible to tangible investment. This is because the deflator used to derive the real intangible investment series is not the same as the deflator used for the real tangible investment series — and the trends in these two deflators are very different. The deflator for intangibles is output-related and shows a ‘normal’ rising price trend. The deflator for tangibles is affected by falling machinery and equipment prices (particularly computers) and on average has fallen slightly over the period examined.


	The comparison in real terms shows in a particular year the volume of intangible investment relative to the volume of tangible investment. The nominal ratios show the current price value of intangible investment relative to the current price value of tangible investment. The nominal ratios are included in addition to the real ratios because the deflators used for the intangible assets have been identified as needing further work. 


�	This trend is obviously sensitive to the assumptions used in estimating investment in the new intangibles (see appendix C for the variability of investment to these assumptions).


�	McGrattan and Prescott (2008) examined the effect of the treatment of expenditure on intangibles on rates of return from a different perspective. Using a multicountry general equilibrium model including foreign direct investment they estimated that 60 per cent of the difference in returns on investment of foreign subsidiaries of US multinational companies and US subsidiaries of foreign multinational companies is accounted for by mismeasurement of intangible investments. Their focus was on the effect on rates of return of the use of an intangible asset in both foreign and domestic locations but the expensing of the intangibles in only the foreign or domestic location.


�	The calculation of rate of return as used in the growth accounting in this paper takes account of factors such as depreciation, revaluation of the capital stock and differences in tax treatment — all of which are also affected when intangibles are capitalised (see chapter 3 and appendix B).


�	Relatively high depreciation rates for many intangibles mean that for the same size capital stock greater replacement investment will be required to maintain the intangible capital stock than the tangible capital stock.


�	This is simplified for the purposes of exposition. Appendix B shows the derivation of the more complex condition when depreciation, asset revaluations and tax parameters are included. 
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