	
	


	
	



4
International comparisons
This chapter examines the experimental estimates of Australian intangibles at the sectoral level in an international context. The Corrado, Hulten and Sichel (CHS) methodology has also been used to measure sectoral intangible investment and its effect on productivity for the United Kingdom (Gil and Haskel 2008; Clayton et al. 2009), Japan (Fukao et al. 2008) and the Netherlands (van Rooijen-Horsten et al. 2008). An alternative but related methodology has also been applied to Canadian data, but without examining the effect on productivity (Baldwin et al. 2009). 
Estimates based on the same methodology provide a reasonable basis for making international comparisons. However, there are a few points to note about the comparisons in this chapter (see Barnes and McClure 2009 for further discussion).

· National statistical systems differ from country to country and this affects comparability of the underlying data.
· Although the basic methodology for measuring intangibles is quite similar, data limitations have led to some differences in its application across countries. For example, there are differences in the scope of the measures for individual intangibles, particularly computerised information, R&D in social sciences, other product development and purchased organisational capital. It has not been possible to determine the extent of any relative underestimation or overestimation. 

· The implementation of growth accounting differs across countries and this affects the comparability of the results (for example, different assumptions are made about the rate of return on capital and some studies take a gross output rather than a value added approach to multifactor productivity (MFP) measurement). 
· The estimates do not cover the same time period for each country. Nor do they necessarily coincide with the growth cycle periods that provide the most accurate view of productivity growth.

· The composition of the manufacturing and service sectors differs across countries — there are differences in the actual industry structure of the economies but also in how the sectors are defined in the available data.
· The characteristics of the manufacturing sector will differ across countries because the same set of manufacturing activities are not being undertaken in each country (for example, compared with the other countries, Australia has a lower share of its manufacturing output in Electrical and optical equipment and a higher share in Basic metals and fabricated metals).

· The definition of the ‘service sector’ is different across countries (table 
4.1) — compared with Australia, the service sector for Japan does not include construction; for the United Kingdom it includes a wider range of business services; and for the Netherlands it includes a wider range of both business services and care services.
Table 4.

 SEQ Table \* ARABIC 1
Service sectora scope by country

	Australia
	Japan
	Netherlands
	United Kingdom

	Electricity, gas & water 

Construction

Wholesale trade

Retail trade

Accommodation, cafes & restaurants

Transport & storage

Communication services

Finance & insurance

Cultural & recreational services
	Total economy less Manufacturing; Agriculture, forestry & fishing; Mining; Construction; and the Public sector
	Electricity, gas & water 

Construction

Trade, hotels, restaurants & repair

Transport, storage & communication

Financial and business activities

Care & other services
	Electricity, gas & water 

Construction

Wholesale & retail trade, hotels & restaurants, transport & communications

Financial intermediation & business services


a The United Kingdom and Netherlands studies do not report aggregate service sector estimates. In this chapter, aggregates of the industries listed above have been derived where possible.
Sources: Gil and Haskel (2008); Fukao et al. (2008); van Rooijen-Horsten et al. (2008).

As discussed in Barnes and McClure (2009), there are also a number of other points to note about the interpretation of the type of international comparisons in this chapter. 

· In addition to the differences in application of the methodology across countries, the limitations of the underlying methodology also mean that the relativities between countries are only indicative. (For example, the proportions of intangible expenditure that are treated as investment are assumed to be uniform across countries because of limited information.)

· Country-specific circumstances will affect the appropriate level and type of intangible investment for a particular country — the country with the highest ratio of intangibles to output should not be regarded as a benchmark. As with any other investment, it is allocative efficiency that counts for maximising its benefits for productivity and living standards. More is not necessarily better.

· The growth accounting approach does not provide information about the causal links between intangible investment and productivity growth. 
4.

 SEQ Heading2 1
Intangible investment as a share of output

To compare the importance of intangible investment across countries, it is necessary to scale this investment to a common output measure. Intangible investment as a percentage of value added for each sector was available from the studies of the United Kingdom, Japan and the Netherlands and has therefore been estimated for Australia (figure 
4.1). Similar data for Canada were not available. The methodology used in Baldwin et al. (2009) is not directly comparable with the other studies — it does not include organisational capital or firm-specific human capital but does include additional measures of R&D based on scientific and engineering personnel. However, the Canadian study is drawn on in the following discussion, where possible.
Based on the intangible investment as a percentage of value added measure, Australia is more similar to the Netherlands in its rates of total intangible investment than to Japan and quite different to the United Kingdom (figure 
4.1).

· Australia and the Netherlands have a ratio of intangible investment to output of around 14 per cent in manufacturing and 10 per cent in services. 

· Japan also has around 10 per cent in services but a higher proportion in manufacturing (17 per cent), mainly because of higher investment in innovative property. 

· The United Kingdom has the highest proportions of intangible investment to output in both sectors — 24 per cent in manufacturing and 14 per cent in services — mainly because of higher investment in economic competencies in both sectors and in innovative property in manufacturing.
· Common to each country is that manufacturing invests more intensively in intangibles than the service sector. 

· This is largely because of the concentration of innovative property investment in manufacturing, but also because of a higher rate of investment in economic competencies (except in the Netherlands). 

· Australia has the smallest difference between sectors because of relatively low investment in innovative property in manufacturing compared with the other countries.
Figure 4.

 SEQ Figure \* ARABIC 1
Intangible investment, by sector, by country

Percentage of sector value added (before ‘new’ intangibles are capitalised)
	Australia, 2005-06
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	Netherlands, 2005a
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a For the Netherlands, services aggregate derived from individual industry data provided in van Rooijen-Horsten et al. (2008). b For the United Kingdom services aggregate derived from individual industry data in Gil and Haskel (2008) and original data from sources cited in that study. 
Data sources: Author’s estimates; Fukao et al. (2008, tables 4 and 5); derived from van Rooijen-Horsten et al. (2008, tables A4 and A5); derived from Gil and Haskel (2008, table 4) and EU KLEMS (2008).
There is even more variation across countries in intangible investment at the individual intangible level (table 
4.2).
Table 4.

 SEQ Table \* ARABIC 2
Intangible investment as a share of output, by sector, by country
Percentage of sectoral gross value addeda
	
	Australia
(2005-06)
	Netherlandse
(2005)
	Japan
(2000–2005)
	UK
(2004)
	

	Manufacturing
	
	
	
	
	

	Computerised information
	0.8
	1.9
	2.1
	1.9
	

	
	
	
	
	
	

	Innovative propertyb
	5.6
	6.5
	11.2
	12.9
	

	Scientific R&Dc
	4.1
	na
	7.8
	5.7
	

	Non-scientific R&Dd
	1.5
	na
	3.4
	7.2
	

	
	
	
	
	
	

	Economic competencies
	7.3
	5.5
	4.0
	9.0
	

	Brand equity
	2.4
	na
	1.6
	1.7
	

	Firm-specific human capital
	0.8
	na
	0.5
	3.2
	

	Organisational capital
	4.0
	na
	1.9
	4.1
	

	
	
	
	
	
	

	Total intangible investment
	13.7
	13.9
	17.3
	23.8
	

	
	
	
	
	
	

	Services
	
	
	
	
	

	Computerised information
	1.7
	1.7
	2.4
	2.2
	

	
	
	
	
	
	

	Innovative propertyb
	3.0
	0.9
	3.6
	3.4
	

	Scientific R&Dc
	0.6
	na
	0.4
	0.2
	

	Non-scientific R&Dd
	2.4
	na
	3.1
	3.3
	

	
	
	
	
	
	

	Economic competencies
	5.2
	7.1
	3.6
	8.1
	

	Brand equity
	1.6
	na
	1.3
	1.8
	

	Firm-specific human capital
	0.9
	na
	0.5
	3.7
	

	Organisational capital
	2.7
	na
	1.7
	2.7
	

	
	
	
	
	
	

	Total intangible investment
	9.9
	9.6
	9.5
	13.7
	


Components may not add to totals due to rounding. a Sectoral gross value added as reported in national accounts — includes investment in intangibles already capitalised in the national accounts but not the new intangibles. b Innovative property intangibles are grouped into scientific R&D and non-scientific R&D to facilitate international comparisons (although there are still differences across countries). c Also includes R&D in social sciences for Australia. d Includes other product development and artistic originals for each country and R&D in social sciences for the United Kingdom. R&D in social sciences is not measured for Japan and is included in scientific R&D for Australia. e Disaggregated data are not available for the Netherlands.
Sources: Author’s estimates; derived from van Rooijen-Horsten et al. (2008, tables A4 and A5); Fukao et al. (2008, table 5); and derived from Gil and Haskel (2008, table 4) and EU KLEMS (2008).
Some of the largest variations are in manufacturing.
· Australia’s rate of investment in innovative property is only around half that in Japan and the United Kingdom because of relatively low investment in both scientific and non-scientific R&D. 
· Compared with the United Kingdom, the difference in intensity of investment is largest in non-scientific R&D.
· Compared with Japan, the largest difference is in the intensity of scientific R&D. But differences in the industry structure within manufacturing appear to explain more than half of this difference between Australia and Japan.

· Australia has the second highest intensity of investment in economic competencies after the United Kingdom. 

· Organisational capital is the largest of this group of intangibles in each country. The rate of investment is similar in Australia and the United Kingdom, and is twice the rate for Japan.

· The United Kingdom has considerably larger investment in firm-specific human capital and is the only country for which firm-specific human capital is larger than brand equity. However, in both Australia and Japan the firm-specific human capital estimates are affected by data limitations.
 

· Australia has the lowest intensity of investment in computerised information, around half that in the other countries, but this may be due, in part, to measurement differences.

· It might be assumed that this is explained by differences in the structure of manufacturing in Australia. But, while Australia does have a smaller share of its manufacturing industry in the industries that are relatively software intensive in the other countries, such as electrical and optical equipment, this appears not to be the main explanation. Australia also has a relatively low intensity of software investment across a wide range of manufacturing sub-industries.
 
· However, some caution is needed in the interpretation of this comparison because of differences in the measure of computerised information used across countries. The Japanese estimate is based on a wide range of surveys of expenditures related to computerised information. And while the estimates for the United Kingdom, the Netherlands and Australia are based on estimates under the United Nations System of National Accounts, there are differences in the implementation of this system across countries. It has not been possible to determine the extent to which this affects the estimates.
In the service sector, while the ratio of total intangible investment to output is fairly similar across Australia, Japan and the Netherlands (and quite different from the United Kingdom), the distribution across individual intangibles is more variable (table 
4.2). 

· Again, Australia invests less intensively in computerised information investment than Japan and the United Kingdom (although there are some limitations on cross-country comparability). 
· As in the case of manufacturing, it appears that Australia is less computer intensive in a range of service industries (although the comparability of these estimates is affected by measurement differences across countries).

· The rate of investment in innovative property is more similar than in manufacturing — with non-scientific R&D larger than scientific R&D in Australia, the United Kingdom and Japan. 

· The considerably lower rate of investment in total innovative property for the Netherlands appears to be largely due to measurement differences.
 
· Investment in economic competencies is the largest (or equal largest) share of intangible investment in services in each country. 
· Organisational capital is the largest of this group, except in the United Kingdom where it is firm-specific human capital. However, as noted for manufacturing, there are some measurement differences that affect firm-specific human capital for Japan and Australia.
Baldwin et al. (2009) found intangibles to be prominent in both goods and services sectors of the Canadian economy, although the composition of that investment varied. A larger share of advertising and software expenditures were made by service sector industries and a larger share of purchased science and engineering were made by goods industries. R&D and own account other science were equally shared across the good and services sectors.
Ratio of intangible to tangible investment

There is also considerable variation in the ratio of intangible to tangible investment across countries (figure 
4.2). The Australian ratio of intangible to tangible investment is higher in manufacturing than the service sector — this is the same as for the other countries shown. However, for Australia the ratio for manufacturing is much lower than the equivalent ratio for the United Kingdom and the Netherlands. For services, the Australian ratio is about the same as for Japan but around half that for the Netherlands and the United Kingdom. In addition to cross-country differences in intangible investment, strong growth in Australian tangible investment since 2001‑02 may be part of the explanation for the lower ratios in Australia than the other countries. Tangible investment growth has generally not been as strong in the other countries. 
Figure 4.

 SEQ Figure \* ARABIC 2
Ratio of intangible to tangible investment, by sector, by country
	
[image: image6.emf]0.0 0.5 1.0 1.5 2.0 2.5 3.0

Manufacturing

Services

Total economy

Manufacturing

Services

Com. sector

Manufacturing

Services

Market sector

Manufacturing

Services

Market sector

Japan (2000-2005)

Netherlands (2005)

UK (2004)

Australia (2005-06)

a




a Based on different data for the United Kingdom to that used in the previous section — includes some revisions, but these were not reported on the detailed basis provided in the original paper used above.
Data sources: Author’s estimates; Fukao et al. (2008, tables 2 and 5); van Rooijen-Horsten et al. (2008, table A5); Clayton et al. (2009, table 3). 

For Japan, Fukao et al. (2008) suggest that the reason why firms in the service sector accumulate more tangible than intangible assets is that they are more dependent on debt finance (for which there are particular tangible collateral requirements in the Japanese financial system). For the United Kingdom it is perhaps unexpected that the ratio of intangibles to tangibles is so high in manufacturing, which might be expected to be reasonably intensive in tangible capital.
Baldwin et al. (2009) found that in Canada intangibles were more important than tangibles in several industries — Construction, Professional, scientific and technical services, Administrative support and waste management, Wholesale trade, Manufacturing, and Retail trade. The ratio of intangibles to tangibles investment for Manufacturing was around 1.6; while the other industries ranged from nearly 5.5 for Professional, scientific and technical services to around 1.3 for Retail trade. The ratio for the business sector as a whole was around 0.9. 
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 SEQ Heading2 2
Growth accounting results compared

As noted above, the periods for which data are available differ across countries. For this reason, only a single period is discussed in this section — the early 2000s to 2005. Estimates for this period are available from all the country studies that have identified sectoral intangibles in growth accounting analysis.

It should also be noted that the results for Australia presented in this chapter are for a different time period to those in chapter 3, in order to match the other countries. The period 1999-2000 to 2004-05 is not a growth cycle period for Australia and may be affected by the influences of business cycles.
 This caveat may also apply to the periods reported from the other country studies.

Comparison of the importance of intangibles
There are limited growth accounting estimates available for international comparisons. Manufacturing sector estimates are available for all four countries discussed above but estimates for the service sector (as a whole) are only available for Australia and Japan — for the Netherlands and the United Kingdom estimates for individual service industries are reported. Also, for the Netherlands and the United Kingdom there are differences in the basis on which the growth accounting estimates are reported, which affects comparability.
 Therefore, the main comparisons discussed below are between Australia and Japan (results for the United Kingdom and the Netherlands are reported in the tables and figures where available).
Intangible capital deepening contributed around 25 per cent to Australian and Japanese labour productivity (LP) growth in manufacturing. This was more than half of the largest contributor, tangible capital deepening (at around 40 per cent) (table 
4.3). The contribution of intangible capital deepening in the service sector was lower in both countries — 19 per cent in Australia and 14 per cent in Japan — with the MFP growth the largest contributor to LP growth (at around 45 per cent).
Although not providing directly comparable estimates, the Dutch paper found differences in the contribution of intangibles to output growth across industries. Intangibles made a smaller contribution to output growth in manufacturing than in a number of service industries (particularly Financial & business activities and Transport, storage & communication). In the case of Financial & business activities, intangible capital was as important as tangible capital as a driver of output growth. However, for manufacturing, van Rooijen-Horsten et al. (2008, p. 29) noted that “[a]lthough intangible investments in manufacturing are almost 14 per cent of value added (2005), intangibles’ contribution to consolidated output growth is very small [0.0 in 2001–2005]. Apparently most intangible investments in manufacturing comprise replacements of older intangibles”.
Table 4.

 SEQ Table \* ARABIC 3
Productivity growth after accounting for all intangibles, by sector, by country

Per cent per year

	
	Australia
(1999-2000 – 2004-05)
	Japan
(2000 – 2005)
	UKa
(2000 – 2005)
	Netherlandsb
(2001 – 2005) 

	Manufacturing
	
	
	
	

	All intangibles
	
	
	
	

	Labour productivity growth
	2.99
	4.26
	3.73
	na

	
	(100)
	(100)
	(100)
	

	Capital deepening
	1.99
	2.82
	1.31
	na

	
	(67)
	(66)
	(35)
	

	
Intangible capital
	0.72
	0.96
	0.97
	na

	
	(24)
	(23)
	(26)
	

	
Tangible capital
	1.27
	1.85
	0.34
	na

	
	(42)
	(43)
	(9)
	

	Intermediate input deepening
	na
	na
	1.77
	na

	
	
	
	(47)
	

	MFP growth/TFP growthc
	0.99
	1.44
	0.66
	0.6

	
	(34)
	(34)
	(18)
	

	Servicesd
	
	
	
	

	All intangibles
	
	
	
	

	Labour productivity growth
	1.91
	2.32
	
	

	
	(100)
	(100)
	
	

	Capital deepening
	1.13
	1.23
	
	

	
	(59)
	(53)
	
	

	
Intangible capital
	0.36
	0.32
	
	

	
	(19)
	(14)
	
	

	
Tangible capital
	0.78
	0.91
	
	

	
	(41)
	(39)
	
	

	Intermediate input deepening
	na
	na
	
	

	
	
	
	
	

	MFP growth/TFP growthc
	0.78
	1.09
	
	

	
	(41)
	(47)
	
	


Components may not add to totals due to rounding. a These results for the United Kingdom are based on a revised version of the data used in earlier sections, but the detailed breakdown used earlier was not provided in Clayton et al. (2009). b A full LP growth decomposition is not reported in van Rooijen-Horsten et al. (2008). c Labour quality change has not been separately identified in the results for Australia and Japan. The labour quality change and TFP growth reported in the United Kingdom study have therefore been combined in this table for the purposes of comparison. d No service sector aggregate is available for the United Kingdom and the Netherlands. Individual service industry results for the United Kingdom are shown in figure 
4.3. 
Sources: Author’s estimates; Fukao et al. (2008); Clayton et al. (2009); van Rooijen-Horsten et al. (2008).
This comparison with the other country results is affected to some extent by the use of an exogenous floor rate of return for the Australian capital services estimates — whereas the UK and Japanese studies use a purely endogenous rate of return and the study of the Netherlands uses a purely exogenous rate of return. The exogenous floor rate approach is used in this paper because it is used by the ABS in the Australian national accounts (see appendix B for details). But, as discussed in chapter 3, the Australian results were sensitivity tested to the rate of return assumptions. For manufacturing, the Australian results were virtually unchanged because the exogenous floor rate of return applied less often in the base case than in the service sector. For the service sector, using an endogenous rate of return increased the contribution of capital deepening to LP growth from 59 to 67 per cent, with MFP growth becoming correspondingly smaller (see appendix C). This increased the difference between the Australian and Japanese results.

Comparison of the effect of adding intangibles

As discussed in chapter 3, capitalising rather than expensing intangibles expenditure can result in a change to measured MFP growth. MFP growth can rise, fall or remain unchanged, depending on the relative growth rates of current intangible investment on the output side and services from accumulated intangible capital on the input side. 

Table 
4.4 and figure 
4.3 show growth accounting estimates for two definitions of capital — including no intangibles and including all intangibles. Again, directly comparable results for both sectors are only available for Australia and Japan. Some results on a different decomposition basis and for a different aggregation of industries are available for the United Kingdom. No results for the no intangibles case were reported in the study of the Netherlands.
The direction of the effect of including intangible capital was the same for Australia and for the United Kingdom — MFP growth fell (or was unchanged) in both manufacturing and services. In contrast, capitalising intangibles in Japan led to a rise in MFP growth in both sectors. Notably, for the service sector, this means that Japan’s MFP growth ranking rises relative to Australia after capitalising intangibles. It is unchanged for manufacturing, for which Japan already had higher MFP growth than Australia. (The magnitude of the results for the United Kingdom is not directly comparable because the use of the gross output method gives a smaller MFP growth estimate than the method used for Australia and Japan).

Table 4.

 SEQ Table \* ARABIC 4
Effect of intangibles on productivity growth, by country

Per cent per year

	
	Australia
(1999-2000 – 2004-05)
	Japan
(2000 – 2005)
	UKa
(2000 – 2005)
	Netherlandsb
(2001 – 2005) 

	Manufacturing
	
	
	
	

	No intangibles
	
	
	
	

	Labour productivity growth
	2.49
	3.98
	3.79
	na

	
	(100)
	(100)
	(100)
	

	Capital deepening
	1.49
	2.78
	0.30
	na

	
	(60)
	(70)
	(8)
	

	Intermediate input deepening
	na
	na
	2.31
	na

	
	
	
	(61)
	

	MFP growth/TFP growthc
	0.99
	1.20
	1.18
	na

	
	(40)
	(30)
	(31)
	

	All intangibles
	
	
	
	

	Labour productivity growth
	2.99
	4.26
	3.73
	na

	
	(100)
	(100)
	(100)
	

	Capital deepening
	1.99
	2.82
	1.31
	na

	
	(67)
	(66)
	(35)
	

	Intermediate input deepeningd
	na
	na
	1.77
	na

	
	
	
	(47)
	

	MFP growth/TFP growthc
	0.99
	1.44
	0.66
	0.6

	
	(33)
	(34)
	(18)
	

	Servicese
	
	
	
	

	No intangibles
	
	
	
	

	Labour productivity growth
	1.84
	2.02
	
	

	
	(100)
	(100)
	
	

	Capital deepening
	0.85
	1.35
	
	

	
	(47)
	(67)
	
	

	Intermediate input deepening
	na
	na
	
	

	
	
	
	
	

	MFP growth/TFP growthc
	0.99
	0.67
	
	

	
	(54)
	(33)
	
	

	All intangibles
	
	
	
	

	Labour productivity growth
	1.91
	2.32
	
	

	
	(100)
	(100)
	
	

	Capital deepening
	1.13
	1.23
	
	

	
	(59)
	(53)
	
	

	Intermediate input deepening
	na
	na
	
	

	
	
	
	
	

	MFP growth/TFP growthc
	0.78
	1.09
	
	

	
	(41)
	(47)
	
	


Components may not add to totals due to rounding. a These results for the United Kingdom are based on a revised version of the data used in earlier sections, but the detailed breakdown used earlier was not provided in Clayton et al. (2009). b Results without intangibles and a full LP growth decomposition is not reported in van Rooijen-Horsten et al. (2008). c Labour quality change has not been separately identified in the results for Australia and Japan. The labour quality change and TFP growth reported in the United Kingdom study have therefore been combined in this table for the purposes of comparison. d The reclassification of intangible expenditure from intermediate input to capital obviously lowers the level of intermediate inputs and raises the level of capital. However, the effect on intermediate input deepening and capital deepening is ambiguous — it depends on the growth rates of intangible investment and intangible capital relative to other intermediates and tangible capital. e No service sector aggregate is available for the United Kingdom and the Netherlands. Individual service industry results are shown in figure 
4.3. 
Sources: Author’s estimates; Fukao et al. (2008); Clayton et al. (2009); van Rooijen-Horsten et al. (2008).
Figure 4.

 SEQ Figure \* ARABIC 3
Decomposition of labour productivity growth, with and without intangibles, by sector/industry, by countrya
Per cent per year

	Manufacturing
	Services

	Australia (1999-2000 – 2004-05)
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	Japan (2000 – 2005)
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	United Kingdom (2000 – 2005)b
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a(Equivalent data for the Netherlands are not available. b(’None’ is no intangibles treated as capital; and ‘All’ is all intangibles treated as capital. TFP growth includes labour quality change for comparison purposes (labour quality change has not been separately identified in the results for Australia and Japan). EGW is Electricity, gas & water; CON is Construction; TRADE is Wholesale & retail trade, hotels & restaurants, transport & communications; FIN is Financial intermediation & business services.

Data sources: Author’s estimates; Fukao et al. (2008); Clayton et al. (2009).

· In the Australian manufacturing sector, capital deepening rose by the same amount as LP growth, resulting in no change in MFP growth (which is derived as the residual). In services, capital deepening rose by more than the rate of LP growth, with a corresponding fall in MFP growth of 21 per cent (from 1.02 per cent a year to 0.81 per cent a year).

· In the United Kingdom, capitalising intangibles led to lower LP growth in the manufacturing sector and two of the service industries (as a result of slower growth in investment in intangibles than growth in other output). Combined with a rise in capital deepening, MFP growth fell by 44 per cent in manufacturing and by 2900 per cent in Electricity, gas & water and 200 per cent in Construction.
 In the other two service industries, the rise in LP growth was outweighed by the rise in capital deepening with a corresponding fall in MFP growth of 47 per cent in Trade, hotels, etc and 141 per cent in Finance & business services.

· The contrasting result for Japan, a rise in MFP growth in both sectors, was the result of a larger increase in LP growth than in capital deepening after capitalising intangibles. In the case of services, capital deepening actually declined. The rise in MFP growth was 20 per cent in manufacturing (from 1.20 to 1.44 per cent a year) and 63 per cent in services (0.67 to 1.09 per cent a year).
However, regardless of the direction of change in MFP growth, capitalising intangibles generally had a larger effect on the contribution of MFP growth to LP growth in services than manufacturing (the exceptions were Trade, hotels, etc and Construction in the United Kingdom).

· In manufacturing the largest change in the percentage contribution of MFP growth to LP growth was in the United Kingdom (-13 percentage points), followed by Australia (-7 percentage points) and Japan (+4 percentage points). 

· In services, the change in the contribution of MFP growth to LP growth was of similar size (if different direction) in Australia (-13 percentage points) and Japan (+14 percentage points). Across the service industries in the United Kingdom, the change ranged from -10 percentage points in Trade, hotels, etc to ‑34 percentage points in Finance & business services. 

Overall, capitalising intangibles therefore raised the importance of capital deepening and lowered the importance of MFP growth as sources of growth in Australia and the United Kingdom in both manufacturing and services, but the reverse was the case in Japan (as illustrated in figure 
4.3).

Effect on growth accounting results over shorter periods

The above results cover only one period but data for various shorter periods were examined in the Japanese study and the growth cycle periods were examined for Australia in chapter 3. Figure 
4.4 presents these shorter period results. (The study of the Netherlands did include estimates for industries for two periods but did not compare the results after capitalising all intangibles with those without capitalising intangibles.)
The effect on MFP growth of capitalising intangibles expenditure is ambiguous a priori. It is therefore possible that the direction of this effect will differ across periods and, as Fukao et al. (2008) found for Japan, this can change the pattern of growth between periods — as shown in the circled periods in figure 
4.4. 
For Japan, treating intangibles as capital did reverse the pattern of MFP growth (in terms of a switch from an increase to a decrease in the MFP growth rate or vice versa between two time periods) in both manufacturing and services but in different time periods. And these different sectoral effects were offsetting so that the aggregate economy results showed no change in the pattern of MFP growth. For manufacturing a decrease in MFP growth between 1995–2000 and 2000–05 became an increase after capitalising intangibles. For services, capitalising intangibles changed a decrease in MFP growth between 1990–95 and 1995–2000 to an increase. The extent of this change in pattern (in percentage terms) was much larger in the service sector than in the manufacturing sector.
In contrast, the sectoral estimates for Australia show that capitalising intangibles did not change the pattern of MFP growth across the cycles, it only altered the extent of any increase/decrease in the MFP growth rate between periods. However, while the result estimated for the Australian manufacturing and service sectors is the same as that previously estimated for the market sector aggregate — that is, no change in the pattern of Australian MFP growth — the size of the effect on MFP growth does vary across sectors. For the market sector the decrease in the rate of MFP growth was slightly stronger after capitalising intangibles. This was also the case in services, with a slightly larger effect than in the market sector. But in manufacturing capitalising intangibles led to a considerably stronger increase in MFP growth — before capitalising intangibles the increase in MFP growth between cycles was 83 per cent of MFP growth in the first cycle but after capitalising intangibles the increase was 115 per cent. This is the opposite to the Japanese results in which the effect of capitalising intangibles on the pattern of MFP growth was larger in services than manufacturing.
Figure 4.

 SEQ Figure \* ARABIC 4
Contributions to labour productivity growth over MFP growth cycles, by sector, by country
Per cent per year
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a In addition to Manufacturing and Services, the total economy includes Agriculture, forestry & fishing, Mining, Construction, and the Public sector (which together made up around 15 per cent of value added in 2005). 
Data sources: Author’s estimates; Fukao et al. (2008, tables 9.2, 9.3).

�	Calculations based on OECD business R&D and value added data by manufacturing sub-industry for 2006 (Structural Analysis database from OECD.Stat) suggest that industry structure differences account for about 60 per cent of the difference in the intensity of investment in business R&D between Australia and Japan. This database is based on the OECD Frascati Manual definition of business R&D, which includes R&D in social sciences. This is the same definition applied in the Australian business R&D survey but may differ from that used in the Fukao et al. (2008) estimates of scientific R&D.


�	Fukao et al. (2008, p. 11) notes that investment in firm-specific resources depends on the business customs of each country. They suggest that Japanese firms often utilise informal on-the-job training (which is not included in the estimate of firm-specific human capital by CHS or in the Australian estimates). They also note that a recent Japanese survey suggests that Japanese executives only spend 9 per cent of their time working on organisational capital, compared with the CHS assumption of 20 per cent (which Fukao et al. use in their base case estimates). As noted in chapter 2, the Australian estimate is affected by crude approximations due to very limited availability of data. 


�	For example, based on comparable EU KLEMS data for 2005, Australia has a lower ratio of software investment to value added in 9 out of 11 manufacturing sub-industries compared with the Netherlands and Japan and in all sub-industries compared with the United Kingdom.


�	This is based on a comparison using EU KLEMS data for the individual service industries. It should be noted that the computerised information intensity for the aggregate Japanese service sector estimate derived from the EU KLEMS database is considerably different to that reported in Fukao et al. (2008) and table � LINK Word.Document.8 "\\\\nch1\\groups\\GRB\\Projects and papers\\Current\\Sectoral intangibles 05-09\\drafts\\chapter 4.doc" "OLE_LINK5" \a \t �4.2�. This is likely to reflect a difference in scope of the estimate of computerised information/software. Disaggregated data by service sector industry are not available from Fukao et al. (2008). 


�	Although data for individual intangibles disaggregated by industry are not available for the Netherlands, van Rooijen-Horsten et al. (2008) report considerably lower investment in architectural/engineering design investment (part of non-scientific R&D) at the market sector level as a result of methodological differences.


� For the Netherlands the full decomposition of labour productivity growth is not available, but MFP growth results are reported. Growth accounting results for earlier periods are reported in the country studies for the Netherlands and Japan.


� The closest peaks for Australia are 1998-99 and 2003-04. The MFP indexes for 1999-2000 and 2004-05 are lower than the nearest peaks for both sectors. But while not ideal the periods examined are at least not distorted by being peak to trough.


�	For the Netherlands and the United Kingdom, a gross-output or KLEMS based approach is taken to MFP measurement, which differs to the value added approach taken in this paper and the Japanese study (Fukao et al. 2008). The value added approach relates value added to capital and labour as inputs, whereas the gross output approach relates gross output to capital, labour and intermediate inputs. These two methods will produce different estimates of MFP growth (the former will produce higher estimates than the latter), and the difference between them will be greater where intermediate inputs are a higher proportion of gross output (see OECD 2001b and Hulten 2009 for further discussion). While a gross-output approach has advantages for estimation at the industry level it has not been possible to employ this approach for the Australian estimates in this paper.


�	The very large percentage changes are from very small bases — the MFP growth rate fell from 0.01 to -0.28 per cent a year in Electricity, gas & water and from 0.13 to -0.13 per cent a year in Construction.


�	The large percentage changes are from small bases — the MFP growth rate fell from 0.61 to 0.32 per cent a year in Trade, hotels, etc and from 0.41 to -0.17 per cent a year in Finance & business services.
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