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Executive Summary 

This report aims to make a contribution to the current debate on why ICT investment has 

been low in recent years despite booming opportunities in digital technologies. In 

particular, the report investigates the hypothesis that the real contribution of ICT 

investment may be masked in official statistics because intermediate ICT expenditures 

embodied in non-ICT capital assets are not treated as ICT investment. 

Based on detailed SUTs collected in 12 OECD countries, the report presents estimates of 

indirect ICT investment, i.e. the value of ICT inputs embodied in non-ICT capital assets. 

ICT investment appears significantly higher when considering its indirect component, the 

average increase being about 35%. The inclusion of indirect ICT investment, excluding 

software, changes significantly the relative position of countries with respect to the ICT 

intensity of their investments. 

Israel, which has the fourth lowest share of direct ICT investment in GFCF (4.2%), shows 

the highest shares of total (direct plus indirect) ICT investment (8.2%), together with the 

Czech Republic. Similarly, New Zealand and Canada move up in the ranking, from 5.2% 

to 7.8% and from 4.8% to 6.7%, respectively.  In Denmark, indirect ICT investment brings 

the share of total ICT investment from 5.2% to 6.4%. 

The inclusion of software further increases indirect ICT investment but the increase is 

smaller than from ICT capital goods: ICT investments are raised by 2.4 percentage points 

in Canada and by 1.7 percentage points in both the United States and Germany. 

The methodology put forward in this report relies on five hypotheses, namely that i) the 

ratio of ICT intermediates to output is the same for capital assets and final consumption; 

ii) for each product, domestic output has the same ICT embodiment as imports; iii) ICT 

intermediates are not consumed in the production process but “transferred” into the final 

output; iv) no secondary production takes place; and v) distribution margins and taxes on 

investment expenditures are negligible. 

The sensitivity check on hypothesis ii) presented in the report suggest that its effects may 

be limited. The remaining hypotheses, however, could be explored by further work, through 

the collection of complementary information about the use of ICT intermediates in 

production within each industry. 
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 Introduction 

Investment in ICT digital infrastructure remains critical to support growth and innovation 

in the digital economy. Over 1990-2012, productivity growth of ICT assets in OECD 

countries is estimated to have been, on average, 50% higher than for non-ICT assets (OECD 

Productivity Database, 2015). High-quality and affordable ICT infrastructure in all sectors, 

including high-speed fixed and mobile broadband, are needed to support the fast growing 

requirements of cloud applications and big data. More fundamentally, the innovations 

spurred by the ICT sector hold great potential for boosting new growth trajectories and 

driving societal improvements, with the biggest impact coming with the application of ICTs 

across the economy and society, including in public administration, health, education and 

research. ICT investments, therefore, are needed throughout all economic activities. 

Technological opportunities in ICTs continue to emerge at a fast rate (Figure 1). Since 2008 

technologies related to wireless communications and improved performance of ICT 

devices, such as power management and data transfer, have accelerated with unprecedented 

intensity. And this dynamic does not show any sign of slowing down. 

Figure 1. Intensity and development speed in ICT technologies, 2000-12 

Intensity of burst (bubble size) 

 

How to read this figure: The size of the bubble indicates the “burst” intensity, and 

different shades indicate the different technologies that burst. The technology bursts in the 

year are indicated on the X axis and the acceleration of its development ends in t years after 

the burst, indicated on the Y axis. Bubbles located along the diagonal line on the right hand 

side of the figure represent “open-ended” burst technologies (i.e. technologies still 

developing at an accelerated pace at the end of the sample period). 

ICT investment, however, seems to be lagging behind (Figure 2). In 2014, ICT investments 

accounted for 2.7% of GDP in the OECD, down from 3.5% in 2001. In most countries, the 

ratio of ICT investment to GDP decreased in real term, i.e. after controlling for the relative 

decrease in ICT prices. While the long-lasting effects of the crisis certainly contribute to 
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this downward trend, in many countries the relative decrease in ICT investment seems to 

have started well before 2007. 

Figure 2. ICT investment as a percentage of GDP – 2001, 2007 and 2014 

 

Source: OECD (2016a), based on the OECD Productivity Database and National Accounts, February 2016. 

Booming opportunities in digital technologies and low investment in ICTs look like a 

paradox. Some explain it by arguing that new technological development in ICTs have 

lower economic value (e.g. Robert Gordon, 2014) while others suggest that the value of the 

digital economy, notably ICT investment, is underestimated in official statistics (Byrne and 

Corrado, 2016; OECD, 2016b).  Yet another hypothesis is that ICT parts, such as 

microprocessors, may be embodied in other capital goods not recorded as ICT and that, 

although overall investment levels may not be underestimated, the ‘real’ contribution from 

ICTs may be masked. 

The aim of this paper is to investigate the latter hypothesis for a selection of OECD 

countries. Section 2 discusses the methodology and the data while Section 3 presents the 

results. A sensitivity check on the ICT intensity of imports is carried out in Section 4. The 

conclusions and the directions for further work are summarised in Section 5. 

0

1

2

3

4

5

% 2014 2007 2001



MEASURING INDIRECT INVESTMENTS IN ICT │ 7 
 

OECD DIGITAL ECONOMY PAPERS 
  

  Methodology and data 

Investment (I) consists of ICT products and non-ICT products. Following Beretti and Cette 

(2007), the ICT and non-ICT components of investment are called, respectively, ‘direct 

ICT investment’ (DIICT) and ‘direct non-ICT investment’ (DINICT) 

(1) I = DIICT + DINICT 

Some of the capital assets, classified in the System of National Accounts (SNA) as non-

ICT, embody ICT products, e.g. microprocessors in machine tools, which are an integral 

part of the capital services provided by these assets.  Direct non-ICT investment, therefore, 

can be split in two components that reflect the contribution in value terms of each 

component: indirect ICT investment (IIICT), i.e. the value of ICT products embodied in 

direct non-ICT investments, and non-ICT investment (INICT), i.e. the value of the overall 

investment in non-ICT products, excluding the value of the embodied ICT: 

 (2) DINICT = IIICT + INICT 

It also follows that an alternative measure of ICT investment, capturing in addition the 

indirect contribution of ICTs, is the sum of direct and indirect ICT investments: 

(3) IICT = DIICT + IIICT  

while total investment can be rewritten as the sum of ICT and non-ICT investment: 

(4) I = IICT + INICT  

Supply-Use tables (SUT) provide information on the supply and use of intermediate inputs 

by industry. This information can be used to measure the value of ICT products embodied 

in non-ICT assets.  

Table 1. Simplified supply-use table in an economy with N industries 

    Industries Total 
intermediates 

Final 

Consumption 
Investment Exports Imports 

Total 
Use     1 I ICT N 

Products 1 
      

DI1 
   

i 
 

ICi,i 
    

DIi EXPi IMPi 
 

ICT  
 

ICICT,i 
    

DIICT 
   

N 
      

DIN 
   

Output P1 Pi PICT PN 
      

Total resources 
          

Source: Authors' compilation, 2016. 

Table 1 shows a simplified SUT for an economy with N products (rows) and N industries 

(columns). ICi,i denotes the intermediate use of product i by industry i and, in particular, 

ICICT,i the intermediate use of ICT products by (non-ICT) industry i. All other notations are 

self-explanatory. By construction, intermediate use includes both products produced 

domestically and products imported from abroad. 

The value of direct ICT investment (DIICT) is reported on the line “ICT product” in the 

column “Investment” of Table 1 while direct non-ICT investment (DINICT) equals the sum 

of all other values in the same column: 

(5) DINICT = ∑i DIi, for i ≠ ICT. 
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In order to compute indirect ICT investment, five hypotheses are necessary. 

First, for each product i, the share of ICT intermediates used in investment of other 

products, which is not reported in the SUTs, is assumed to equal the share of ICT 

intermediates in output (ICICT,i/Pi i ≠ ICT. This is equivalent to assuming that the ICT 

embodiment of capital goods is not different from the ICT embodiment of goods produced 

for final consumption, i.e. for households and governments. As capital goods tend to be 

more ICT-intensive than final consumption goods, e.g. a home sewing machine embodies 

less ICT than a manufacturing weaving machine, this hypothesis is likely to underestimate 

the embodiment of ICT products in non-ICT capital, and therefore, the amount of indirect 

ICT investment. 

The second hypothesis assumes that, for each product i, domestic output has the same ICT 

embodiment as imports. As imported capital goods are likely to be more ICT-intensive than 

domestically-produced ones, this hypothesis may lead to underestimating ICT 

embodiments in non-ICT capital, thus the level of indirect ICT investment. A sensitivity 

check to the effects of this hypothesis is reported in Section 4 below.    

The third hypothesis, which may overestimate indirect ICT investment, is that ICT 

intermediates are not consumed in the production process but “transferred” into the final 

output of each industry i. This is the case, for example, if the industry producing machinery 

buys microprocessors and installs them in the machines produced. The hypothesis does not 

hold, however, if the microprocessors are bought to replace old microprocessors in the 

equipment, e.g. some robots, used for production of machines. In general, however, this 

expenditure, especially if large, will be included directly as investment so that the share of 

ICT intermediate products not transferred into the final output is likely to be of marginal 

significance. 

The fourth hypothesis assumes, implicitly, that products i are produced by the same 

industry i and that no secondary production takes place. 

Finally, as SUTs record production in basic prices and consumption in purchasers prices, 

the fifth hypothesis assumes that any distribution margins and taxes (or subsidies) on 

investment expenditures are zero, which would bias estimates upwards. 

Based on the five hypotheses above, indirect ICT investment in product i (IIICT,i) can be 

computed as: 

(6) IIICT,i = (ICICT,i/Pi)* DIi  

and indirect ICT investment in the all economy as the sum of (6) across all products except 

ICT: 

(7) IIICT = ∑i [(ICICT,i / Pi) . DIi], for i ≠ ICT. 

ICT products are defined according to the OECD classification (OECD, 2011) shown in 

Annex A. The classification is based on the Central Product Classification (CPC Rev.2) at 

the 5-digit level, but also provides the (approximate) correspondence to the International 

Standard Industry Classification (ISIC Rev. 4) at the 3-digit level. 

As SUTs commonly released by national statistical offices (NSOs) are too aggregated to 

identify ICT intermediates according to the OECD definition, a request was sent to each 

OECD NSO to share more detailed SUTs, which are normally confidential. To date, 

14 countries have provided SUTs for at least one year and at a level of product or industry 

detail that allows the measurement of ICT intermediates: Australia, Belgium, Canada, 
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Chile, Czech Republic, Denmark, France, Germany, Japan, Israel, Mexico, New Zealand, 

the United Kingdom, and the United States. 

The information available in the SUTs collected varies significantly among countries. Not 

all countries provide equally detailed information; some collect ICT data by detailed 

products and others release industry aggregates at 2 or 3-digit level. For some countries, 

correspondence tables from their national classification to the international ones might not 

be available, imposing a discretionary selection of ICT products/industries. As a result, the 

figures presented below are, in general, not fully comparable across countries. The country-

specific list of products or industries used to measure ICT intermediate products is 

presented in the Annex A.  

A final comment is in order about the consistency between investment data from the SUTs 

and the national accounts. The two sets of information are drawn from different sources 

and, in most countries, SUT data are adjusted to be made consistent with national accounts 

but only at the higher level of aggregation at which they are published. This is not always 

the case for the more detailed SUTs that are not for public release. To avoid inconsistency 

between SUTs and national accounts, SUTs have been used to compute the ratio of indirect 

ICT investment to total investment and this ratio has been applied to the investment data 

from National Accounts to estimate ICT indirect investments: 

(8) IINA
ICT = (IIIO

ICT /IIO) * INA  

where the superscript indicates whether investments were computed based on SUTs or 

national accounts (NA). 
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 Indirect ICT investment  

This section presents estimates for twelve out of fourteen countries from which SUTs have 

been collected: Australia, Belgium, Canada, Czech Republic, Denmark, France, Germany, 

Israel, Japan, New Zealand, the United Kingdom and the United States. In the remaining 

two countries - Chile and Mexico - SUT data were too aggregated for the purpose of the 

present study. For the reasons discussed above, the estimates are not fully comparable 

across countries. 

In addition, the available data for Australia, Canada, Germany and the United States make 

it possible to include software in the estimates of indirect ICT investment while this was 

not possible for the remaining countries.1 For France, the United Kingdom and the United 

States, it was also possible to compare estimates over time. 

Figure 3. Ratio of indirect to direct ICT investment by country 

Latest available year 

 

Source: Authors’ calculations, 2017. 

Figure 3 shows the ratio of indirect to direct ICT investment by country in the latest year 

available. The ratio measures the increase in total ICT investment when indirect ICT 

investment is accounted for. ICT investment appears significantly higher when considering 

its indirect component, the average increase being over 33%. There are large difference 

among countries, ranging from Israel, where indirect ICT investment are almost as large as 

direct ICT investment, to Japan, where indirect ICT investment raises total ICT investment 

by 2.6% only. 

The inclusion of the indirect component - excluding software - raises ICT investment by 

82% in France, 51% in New Zealand and 41% in Canada. In the remaining countries the 

increase is smaller and below 30%. In Germany, Canada and the United States, the 
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inclusion of software reduces the ratio of indirect to direct ICT investment, i.e. the ratio of 

indirect to direct investment is higher for ICT goods than for software. The opposite occurs 

in Australia, although the increase is very small (0.4 percentage points).  

Figure 4. Direct and indirect ICT investment by country - excluding software 

 

Source: Authors' calculations, 2017.  

Figure 4 shows the increase in the share of ICT investment in total investment (GFCF) 

when indirect ICT investment, excluding software, is accounted for. The inclusion of 

indirect ICT investment changes significantly the relative position of countries with respect 

to the ICT intensity of their investments. Israel, which has the fourth lowest share of direct 

ICT investment on GFCF (4.2%), shows the highest shares of total (direct plus indirect) 

ICT investment (8.2%), together with the Czech Republic. Similarly, New Zealand and 

Canada move up in the ranking, from 5.2% to 7.8% and from 4.8% to 6.7%, respectively.  

In Denmark, indirect ICT investment brings the share of total ICT investment from 5.2% 

to 6.4%.  

Figure 5 shows the increase in the share of ICT investment in total investment (GFCF) 

when indirect ICT investment, including software, is accounted for. Accounting for indirect 

ICT investment increases ICT investment in Canada by 2.4 percentage points to 12.1%. 

Similarly, ICT intensity rises by 1.7 percentage points in the United States and Germany 

and by 0.9 percentage points in Australia. 
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Figure 5. Direct and indirect ICT investment by country - including software 

As a percentage of GFCF (latest year available) 

 

Source: Authors' calculations, 2017. 

Figure 6 compares total ICT investment in two years for a subset of countries for which 

data are available. The share of indirect ICT investment (excluding software) in total 

investment increased in the United States (0.4 percentage points) over 2007-14, decreased 

in France (- 0.2) over 2010-14 and remained constant in the United Kingdom over 2007-

14. 

Figure 6. Changes in total ICT investment over time - excluding software 

As a percentage of GFCF 

 

Source: Authors' calculations, 2017. 
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 A sensitivity check on imports 

As discussed in Section 2, the above estimates are based on a set of hypotheses. In 

particular, it was assumed that, for each product i, domestic output has the same ICT 

embodiment as imports. As imported capital goods are likely to be more ICT-intensive than 

domestically-produced ones2, this hypothesis may lead to underestimating ICT 

embodiments in non-ICT capital, thus the level of indirect ICT investment. 

To assess the implications of this hypothesis on the above estimates, a sensitivity check 

was carried out based on the alternative hypothesis that the ICT embodiment of imported 

non-ICT assets equals the share of ICT intermediates (including software) in output in the 

United States. As the United States has the highest ICT intensity of output among all 

countries in the sample, the estimates based on this hypothesis provide an upper bound for 

the value of indirect ICT investments.  Details on the methodology used are reported in 

Annex B. 

Figure 7. Non-adjusted and Import-adjusted ICT investment 

As a percentage of total investment 

 

Source: Authors' calculations, 2017. 

Figure 7 shows the non-adjusted and import-adjusted ICT investment (direct plus indirect) 

in France, Germany and Japan. The blue bar shows the same estimates as in Figure 5, while 

the red bar shows the estimated ICT investment adjusted for capital imports. In Germany 

and Japan, the difference tends to be small because the value of ICT capital assets embodied 

in output is close to the value in the United States. In France, where ICT embodiments are 

lower, the import adjustment increases the share of indirect ICT investment by 0.9 

percentage point. Overall, the sensitivity test suggests that the assumption that domestic 

output has the same ICT embodiment as imports does not have large effects on the estimates 

of indirect ICT investments reported above.  
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 Conclusions and further work 

This paper has tried to make a contribution to the current debate on why ICT investment 

has been low in recent years despite booming opportunities in digital technologies. The 

paper has investigated the hypothesis that the real contribution of ICT investment may be 

masked in official statistics because intermediate ICT expenditures embodied in non-ICT 

capital assets are not treated as ICT investment. Based on detailed SUTs collected in 

12 OECD countries, the paper has presented estimates of indirect ICT investment, i.e. the 

value of ICT inputs embodied in non-ICT capital assets. 

 ICT investment appears significantly higher when considering its indirect component, the 

average increase being about 35%. The inclusion of indirect ICT investment, excluding 

software, changes significantly the relative position of countries with respect to the ICT 

intensity of their investments. Israel, which has the fourth lowest share of direct ICT 

investment in GFCF (4.2%), shows the highest shares of total (direct plus indirect) ICT 

investment (8.2%), together with the Czech Republic. Similarly, New Zealand and Canada 

move up in the ranking, from 5.2% to 7.8% and from 4.8% to 6.7%, respectively.  In 

Denmark, indirect ICT investment brings the share of total ICT investment from 5.2% to 

6.4%. 

The inclusion of software further increases indirect ICT investment but the increase is 

smaller than from ICT capital goods: ICT investments are raised by 2.4 percentage points 

in Canada and by 1.7 percentage points in both the United States and Germany. 

The methodology put forward in this paper relies on five hypotheses, namely that i) the 

ratio of ICT intermediates to output is the same for capital assets and final consumption; ii) 

for each product, domestic output has the same ICT embodiment as imports; iii) ICT 

intermediates are not consumed in the production process but “transferred” into the final 

output; iv) no secondary production takes place; and v) distribution margins and taxes on 

investment expenditures are negligible. The sensitivity check on hypothesis ii) presented 

in the paper suggest that its effects may be limited. The remaining hypotheses, however, 

need to be qualified through the collection of complementary information about the use of 

ICT intermediates in production within each industry.  
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Annex A 

OECD classification of ICT products 

Table A1. OECD classification of ICT products 

 

cpc2 product description  isic4  sector description 
38581 Video game consoles 2640 Manufacture of consumer electronics 
45142 Point-of-sale terminals, ATMs and similar machines 2620 Manufacture of computers and peripheral equipment 
45221 Portable automatic data processing machines weighing not 

more than 10 kg, such as laptop and notebook computers 
2620 Manufacture of computers and peripheral equipment 

45222 Personal digital assistants and similar computers 2620 Manufacture of computers and peripheral equipment 
45230 Automatic data processing machines, comprising in the same 

housing at least a central processing unit and an input and 

output unit, whether or not combined 

2620 Manufacture of computers and peripheral equipment 

45240 Automatic data processing machines presented in the form of 

systems 
2620 Manufacture of computers and peripheral equipment 

45250 Other automatic data processing machines whether or not 

containing in the same housing one or two of the following 

types of units: storage units, input units, output units 

2620 Manufacture of computers and peripheral equipment 

45261 Input peripherals (keyboard, joystick, mouse etc.) 2620 Manufacture of computers and peripheral equipment 
45262 Scanners (except combination of printer, scanner, copier 

and/or fax) 
2620 Manufacture of computers and peripheral equipment 

45263 Inkjet printers used with data processing machines 2620 Manufacture of computers and peripheral equipment 
45264 Laser printers used with data processing machines 2620 Manufacture of computers and peripheral equipment 
45265 Other printers used with data processing machines 2620 Manufacture of computers and peripheral equipment 
45266 Units performing two or more of the following functions: 

printing, scanning, copying, faxing 
2620 Manufacture of computers and peripheral equipment 

45269 Other input or output peripheral devices 2620 Manufacture of computers and peripheral equipment 
45271 Fixed media storage units 2620 Manufacture of computers and peripheral equipment 
45272 Removable media storage units 2620 Manufacture of computers and peripheral equipment 
45281 Sound, video, network and similar cards for automatic data 

processing machines 
2610 Manufacture of electronic components and boards 

45289 Other units of automatic data processing machines 2620 Manufacture of computers and peripheral equipment 
45290 Parts and accessories of computing machines 2620 Manufacture of computers and peripheral equipment 
46921 Burglar or fire alarms and similar apparatus 2620 Manufacture of computers and peripheral equipment 
47130 Printed circuits 2610 Manufacture of electronic components and boards 
47140 Thermionic, cold cathode or photo-cathode valves and tubes 

(including cathode ray tubes) 
2610 Manufacture of electronic components and boards 

47150 Diodes, transistors and similar semi-conductor devices; 

photosensitive semi-conductor devices; light emitting diodes; 

mounted piezo-electric crystals 

2610 Manufacture of electronic components and boards 

47160 Electronic integrated circuits 2610 Manufacture of electronic components and boards 
47173 Parts for the goods of subclasses 47140 to 47160 2610 Manufacture of electronic components and boards 
47211 Transmission apparatus incorporating reception apparatus 2630 Manufacture of communication equipment 
47212 Transmission apparatus not incorporating reception apparatus 2630 Manufacture of communication equipment 
47213 Television cameras 2630 Manufacture of communication equipment 
47214 Video camera recorders 2640 Manufacture of consumer electronics 
47215 Digital cameras 2670 Manufacture of optical instruments and photographic 

equipment 
47221 Line telephone sets with cordless handsets 2630 Manufacture of communication equipment 
47222 Telephones for cellular networks or for other wireless 

networks 
2630 Manufacture of communication equipment 

47223 Other telephone sets and apparatus for transmission or 

reception of voice, images or other data, including apparatus 

for communication in a wired or wireless network (such as a 

local or wide area network) 

2630 Manufacture of communication equipment 

47311 Radio broadcast receivers (except of a kind used in motor 

vehicles), whether or not combined with sound recording or 

reproducing apparatus or a clock 

2640 Manufacture of consumer electronics 

47312 Radio broadcast receivers not capable of operating without an 

external source of power, of a kind used in motor vehicles 
2640 Manufacture of consumer electronics 

47313 Television receivers, whether or not combined with radio-

broadcast receivers or sound or video recording or reproducing 

apparatus 

2640 Manufacture of consumer electronics 

47314 Monitors and projectors, not incorporating television reception 

apparatus and not principally used in an automatic data 

processing system 

2640 Manufacture of consumer electronics 

47315 Monitors and projectors, principally used in an automatic data 

processing system 
2620 Manufacture of computers and peripheral equipment 



18 │ MEASURING INDIRECT INVESTMENTS IN ICT 
 

 OECD DIGITAL ECONOMY PAPERS 
  

47323 Video recording or reproducing apparatus 2640 Manufacture of consumer electronics 
47330 Microphones and stands therefor; loudspeakers; headphones, 

earphones and combined microphone/speaker sets; audio-

frequency electric amplifiers; electric sound amplifier sets 

2640 Manufacture of consumer electronics 

47401 Parts for the goods of subclasses 47221 to 47223 2630 Manufacture of communication equipment 
47402 Parts for the goods of subclasses 47321, 47323 and 47330 2640 Manufacture of consumer electronics 
47403 Parts for the goods of subclasses 47211 to 47213, 47311 to 

47315 and 48220 
2630 Manufacture of communication equipment 

47530 Magnetic media, not recorded, except cards with a magnetic 

stripe 
2680 Manufacture of magnetic and optical media 

47540 Optical media, not recorded 2680 Manufacture of magnetic and optical media 
47550 Solid-state non-volatile storage devices 2620 Manufacture of computers and peripheral equipment 
47590 Other recording media, including matrices and masters for the 

production of disks 
3290 Other manufacturing n.e.c. 

47910 Cards with a magnetic stripe 2680 Manufacture of magnetic and optical media 
47920 Smart cards 2610 Manufacture of electronic components and boards 
48315 Liquid crystal devices n.e.c.; lasers, except laser diodes; other 

optical appliances and instruments n.e.c. 
2610 Manufacture of electronic components and boards 

48354 Parts and accessories for the goods of subclass 48315 2610 Manufacture of electronic components and boards 

Source: OECD (2011). 

Country-specific list of ICT products 

Australia 

Table A2. Input-Output Product Classification, 2013-2014 

 

24190080 Radio and radar equipment, navigational aids, and radio remote control equipment 
24190090 Mainframe and super-computers 
24190100 Computer file servers and other multiple-user computer hardware 
24191700 Laptops, notebooks, personal digital assistants and other portable computers 
24191980 Desktop computers (PCs) 
24210010 Computer peripheral devices (incl monitors, keyboards, mice, joysticks, speakers, drives and burners) 
24210020 Printing and photocopying machinery and parts 
24210030 Other computer hardware, computer peripherals and accessories nec 
24210050 EFTPOS machines, cash registers, coin counting machinery and other electronic office machinery, parts and 

accessories nec 
24210061 Sound and video recording and reproducing equipment (incl CD players, record players) (excl parts) 
24210070 Loudspeakers and audio-frequency electric amplifiers (excl hearing aids and parts) 
24210110 Electric or electronic alarm systems (excl remote monitoring alarm systems) and parts 
24210121 Parts for television and radio receiving sets, sound and video recording and reproducing equipment, other 

audio and video equipment 
24220010 Electronic equipment and parts nec 
24220021 Computer and electronic equipment - commission production (2421-2429) 
54200010 Software publishing services (non-customised) 
54200020 Copyright leasing - software (non-customised) 

Belgium 

Table A3. NACE-BEL 2008; SUT 

26A    

  26.1 Manufacture of electronic components and boards  
26.2 Manufacture of computers and peripheral equipment 

26B 
  

 
26.3 Manufacture of communication equipment  
26.4 Manufacture of consumer electronics 
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Canada 

Table A4. Input-Output Commodity Codes (IOCC) 

MPG334101 Parts of computers and computer peripheral (except printed circuit assemblies) 
MPG334102 Computers and computer peripheral equipment 
MPG334201 Telephone apparatus 
MPG334209 Other communications equipment 
MPG334A01 Televisions and other audio and video equipment 
MPG334A04 Unrecorded magnetic and optical recording media 
MPG334401 Printed and integrated circuits, semiconductors and printed circuit assemblies 
MPG334409 Other electronic components 
MPS511200 General purpose software 
MPS541501 Custom software design and development services 
IMS541502 Own-account software design and development services 

Czech Republic 

Table A5. Klasifikace produkce (CZ-CPA) 2015; SUT 

26 Computer, electronic and optical products 

Denmark 

Table A6. Danish Input-output table  

26000 Manufacture of electronic components 

France 

Table A7. Nomenclature d'Activités Française, Tableaux Entrées Sorties - NAF rév. 2, 

2008, édition 2011 

GC26A Fabrication de composants et cartes électroniques 
GC26B Fabrication d'ordinateurs et d'équipements périphériques 
GC26C Fabrication d'équipements de communication 
GC26D Fabrication de produits électroniques grand public 
GC26G Fab  matériels optique et photo  - fab  supports magnétiq  et opt 

Germany 

SUT data match the OECD product definition provided above. 

Israel  

Table A8. National 206-Industry classification 1993; SUT 

  

112 Manufacture of domestic appliances, office machinery and computers 
117 Manufacture of electronic components and semiconductors 
118 Manufacture of telecommunications equipment 
119 Manufacture of data-communications equipment and domestic electronic equipment 
123 Manufacture of optical instruments and photographic equipment 
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Japan 

Table A9. Japan Standard Industrial Classification, Rev.13; SUT 

017 Publishing 
020 Personal computers 
021  Electronic computing equipment (except personal computers) 
022 Electronic computing equipment (accessory equipment) 
023 Wired communication equipment 
024 Cellular phones 
025 Radio communication equipment (except cellular phones) 
027 Radio and television sets 
028 Video recording and playback equipment 
029 Telecommunication cables and optical fiber cables 
030 Office machines 
032 Audio and video records, other information recording media 

New Zealand 

Table A10. NA06CC; SUT 

442.00, 443.00, 455.00 Computers, parts, and office machinery 
446.00, 448.00, 449.00, 451.00 Other electrical equipment and parts thereof 
452.00, 453.00, 454.00 Television, cameras, and other electronic goods 
457.00, 458.00 Photographic and scientific equipment 
493.00, 494.00 Games and toys 

1. 00, 443.00, 455.00 

2. 00, 448.00, 449.00, 451.00 

3. 00, 453.00, 454.00 

4. 00, 458.00 

5. 00, 494.00 

Source: Add the source here. If you do not need a source, please delete this line.  

United Kingdom 

Table A11. UK Standard Industrial Classification of Economic Activities 2007; SUT 

26 Computer, electronic and optical products 
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United States 

Table A12. NAICS 2007; SUT 

CPC2 Code Description BEA IO Code 
38581 Video game consoles 33993M3399329 
45142 Point-of-sale terminals, ATMs and similar machines 33411933411971 
45221 Portable automatic data processing machines weighing not more than 10 kg, such as laptop and 

notebook computers 
3341113341117 

45222 Personal digital assistants and similar computers 334111334111D1 
45230 Automatic data processing machines, comprising in the same housing at least a central processing 

unit and an input and output unit, whether or not combined 
3341113341117 

45240 Automatic data processing machines presented in the form of systems 3341113341111 
45250 Other automatic data processing machines whether or not containing in the same housing one or 

two of the following types of units: storage units, input units, output units 
334111334111D1  
3341113341117  
3341113341111 

45261 Input peripherals (keyboard, joystick, mouse etc.) 3341193341191110 
45262 Scanners (except combination of printer, scanner, copier and/or fax) 3341193341191Q10 
45263 Inkjet printers used with data processing machines 3341193341191136 
45264 Laser printers used with data processing machines 3341193341191136 
45265 Other printers used with data processing machines 3341193341191132 
45266 Units performing two or more of the following functions: printing, scanning, copying, faxing 3341193341191Q10  

3341193341191136  
3341193341191132   
3333153333153   
3342103342107Q124   
333315333315W 

45269 Other input or output peripheral devices 3341193341191110   
3341193341191Q22 

45271 Fixed media storage units 3341123341121   
334112334112W 

45272 Removable media storage units 3341123341121   
334112334112W 

45281 Sound, video, network and similar cards for automatic data processing machines 334418334418B   
334418334418W 

45289 Other units of automatic data processing machines 334111334111D1 
45290 Parts and accessories of computing machines 33411233411241   

33411333411341   
33411933411941   
334119334119D 

46921 Burglar or fire alarms and similar apparatus 3342903342901 
47130 Printed circuits 334412334412T   

334418334418B   
334418334418W 

47140 Thermionic, cold cathode or photo-cathode valves and tubes (including cathode ray tubes) 334411334411T 
47150 Diodes, transistors and similar semi-conductor devices; photosensitive semi-conductor devices; 

light emitting diodes; mounted piezo-electric crystals 
334413334413T 

47160 Electronic integrated circuits 334413334413T 
47173 Parts for the goods of subclasses 47140 to 47160 334411334411T   

334413334413T 
47211 Transmission apparatus incorporating reception apparatus 33422033422014X  

3342203342202199  
3342203342202X  
3342203342205 

47212 Transmission apparatus not incorporating reception apparatus 33422033422014X  
3342203342202199  
3342203342202X  
3342203342205 

47213 Television cameras 3342203342202X   
334220334220W 

47214 Video camera recorders 3343103343105 
47215 Digital cameras 3341193341191DC 
47221 Line telephone sets with cordless handsets 33421033421071013579 
47222 Telephones for cellular networks or for other wireless networks 3342203342203107   

3342203342203X 



22 │ MEASURING INDIRECT INVESTMENTS IN ICT 
 

 OECD DIGITAL ECONOMY PAPERS 
  

CPC2 Code Description BEA IO Code 
47223 Other telephone sets and apparatus for transmission or reception of voice, images or other data, 

including apparatus for communication in a wired or wireless network (such as a local or wide area 
network) 

33421033421071013579 

 
 3342203342203107  

3342203342203X 
47311 Radio broadcast receivers (except of a kind used in motor vehicles), whether or not combined with 

sound recording or reproducing apparatus or a clock 
33422033422014X  
3342203342202199  
3342203342202X 

47312 Radio broadcast receivers not capable of operating without an external source of power, of a kind 
used in motor vehicles 

33422033422014X  
3342203342202199  
3342203342202X 

47313 Television receivers, whether or not combined with radio-broadcast receivers or sound or video 
recording or reproducing apparatus 

33422033422014X  
3342203342202199  
3342203342202X 

47314 Monitors and projectors, not incorporating television reception apparatus and not principally used 
in an automatic data processing system 

3341193341191Q22 

47315 Monitors and projectors, principally used in an automatic data processing system 3341193341191Q22 
47323 Video recording or reproducing apparatus 3343103343105 
47330 Microphones and stands therefor; loudspeakers; headphones, earphones and combined 

microphone/speaker sets; audio-frequency electric amplifiers; electric sound amplifier sets 
3343103343104Q99 

  
3343103343105 

47401 Parts for the goods of subclasses 47221 to 47223 3342103342107499   
3342103342101199 

47402 Parts for the goods of subclasses 47321, 47323 and 47330 3343103343105   
3343103343104Q99 

47403 Parts for the goods of subclasses 47211 to 47213, 47311 to 47315 and 48220 33422033422014X  
3342203342202199  
3342203342202X  
3342203342205  
334220334220W  
3342203342202199  
3341193341191Q22 

47530 Magnetic media, not recorded, except cards with a magnetic stripe 334613334613A   
334613334613C   
334613334613D 

47540 Optical media, not recorded 334613334613B 
47550 Solid-state non-volatile storage devices 3341123341121   

334112334112W 
47590 Other recording media, including matrices and masters for the production of disks 33461233461205X  

3346123346120Y  
3346123346121  
3346123346122  
3346123346123  
3346123346125147 

47910 Cards with a magnetic stripe 334613334613A   
334613334613C   
334613334613D 

47920 Smart cards 334413334413T 
48315 Liquid crystal devices n.e.c.; lasers, except laser diodes; other optical appliances and instruments 

n.e.c. 
334419334419T 

48354 Parts and accessories for the goods of subclass 48315 334419334419T 
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Annex B 

Import-adjusted indirect ICT investment 

The sensitivity is based on the hypothesis that the ICT embodiment of imported non-ICT 

assets equals the share of ICT intermediates (including software) in output in the United 

States. As the United States has the highest ICT intensity of output among all countries in 

the sample, the estimates based on this hypothesis provide an upper bound for the value of 

indirect ICT investments. 

The import-adjusted ratio of indirect ICT investment to GFCF (i*) in a country has been 

computed as 

 

𝑖∗ = 𝑖 ∗ (1 −
𝑎 ∗ 𝑏 ∗ 𝑐

𝑑
) +

𝑖

𝑒
∗ 𝑒𝑈𝑆 ∗ (

𝑎𝑏𝑐

𝑑
) 

 

where 

i = the non-adjusted ratio of indirect ICT investment to GFCF; 

 

a = the share of imported capital goods in total imports, based on trade statistics 

b = the share of imported non-ICT capital goods in total capital goods imported, based on 

trade statistics 

c = total import, based on SUT 

d = total investment (GFCF), based on SUT 

e = the ratio of ICT intermediates to output in the country, based on SUT 

eUS = the ratio of ICT intermediates to output in the United States in the latest available 

year (2014),  based on SUT. 

The first term on the right-hand side of the equation measures indirect ICT investment in 

non-ICT capital assets produced domestically while the second term measures the indirect 

ICT investment in imported non-ICT capital assets, under the hypothesis that all imports 

are from the United States. 

The ratio (i/e) corrects for the fact that the ICT embodiments in capital assets and in output 

may differ due to the different industry distributions of investment and output. 
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End Notes 

1 For sake of clarity, the inclusion or exclusion of software refers to indirect ICT investment only. 

Capitalised software is always included in total investment (GFCF) data, which are drawn from 

national accounts. 

2 This is because world exports of ICT capital goods are concentrated in a few countries with a 

strong comparative advantage in the production of ICTs. 

 


