
For Official Use STD/NA(99)31

Organisation de Coopération et de Développement Economiques OLIS    : 01-Sep-1999
Organisation for Economic Co-operation and Development Dist.      : 02-Sep-1999
__________________________________________________________________________________________

Or. Eng.
STATISTICS DIRECTORATE

National Accounts

SOFTWARE ESTIMATES IN THE NETHERLANDS 1986 - 1997

Agenda item 6

Statistics Netherlands

F
or O

fficial U
se

ST
D

/N
A

(99)31
O

r. E
ng.

OECD MEETING OF NATIONAL ACCOUNTS EXPERTS

Château de la Muette, Paris
21-24 September 1999
Beginning at 9:30 a.m. on the first day

80941

Document complet disponible sur OLIS dans son format d’origine

Complete document available on OLIS in its original format



STD/NA(99)31

2

SOFTWARE ESTIMATES IN THE NETHERLANDS 1986 - 1997

Summary:  The 1993 SNA and 1995 ESA extend the asset boundary to include intangible assets in general
and software in particular.  The estimation of gross fixed capital formation is not straightforward.
Defintions, data, assumptions and implemetation  are discussed.,

Keywords:  software, gross fixed capital formation.

Introduction

1. Both the 1993 SNA and 1995 ESA extend the asset boundary to include produced intangible assets in
general and computer software and large databases in particular as gross fixed capital formation.  Due
to this extension, the level of gross fixed capital formation in the Netherlands is adjusted by 5.1 bln
guilders in 1995, increasing to 7.7 bln in 1997 (see table 1).  The contribution to GDP is about 1% in
1997.

Table 1.  Gross fixed capital formation  1995 - 1997

1995 1996 1997 1995 1996 1997
Types of Assets mln.dfl %
Dwellings 37339 40259 44009 26,8 26,9 27,3
Non-residential buildings 22373 22260 23437 16,1 14,8 14,5
Civil engineering works 15716 17024 16580 11,3 11,4 10,3
Transport equipment 16377 16619 16795 11,8 11,1 10,4
Computers 5981 6955 7759 4,3 4,6 4,8
Machinery etc. 26064 29253 32399 18,7 19,5 20,1
Cultivated assets 913 871 905 0,7 0,6 0,6
Other tangible assets 6536 7149 8327 4,7 4,8 5,2
Transfer costs on land 1858 2160 1825 1,3 1,4 1,1
Software 5139 6015 7678 3,7 4,0 4,8
Other intangible assets 857 1354 1553 0,6 0,9 1,0
Total 139153 149919 161267 100 100 100

2. The results presented in table 1 do not reflect the problem of estimating gross fixed capital formation
in software.  From a conceptual point of view the implementation was not problematic, as the general
definition is quite clear.  Difficulties mainly arise due to  the existence of  various types of software,
various types of ownership rights and last but not least from bookkeeping practices of enterprises.  The
majority of companies include purchased software in intermediate consumption and omits recording of
own account produced software.

3. This paper discusses the estimation of gross fixed capital formation in software in the Netherlands.
Section 2 focuses on the conceptual issues.  Sections 3 and 4 discuss the measurement problems
encountered and the Dutch manner of determining  the final estimates.  In section 6 some concluding
remarks are given
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Definition, valuation and implementation

4. The 1995 ESA defines computer software as:

- “Computer programs, program descriptions and supporting materials for both systems and
applications software.  Included are purchased software and software developed on own account,
if the expenditure is large.  Large expenditures on the purchase, development or extension of
computer databases that are expected to be used for more than one year, whether marketed or not,
are also included” (ESA Annex 7.1).

- On valuation ESA95 states that “computer software should be valued on the basis of the
purchasers’ price paid on the market, on the basis of estimated basic prices when produced in
house, or on the basis of costs of production when such prices are not available”.  (ESA per. 7.35
and 3.114b).

5. In addition to the definitions two other criteria should be applied in order to classify purchases of
software in gross fixed capital formation.  Firstly, the software must satisfy the common one-year
criterion.  It is assumed that all purchases of software will meet this touchstone.

6. Secondly, software should be submitted to the small-tools rule, in which purchases of less than 500
Euro are considered as intermediate consumption.  However there is in the collected information no
separate data available on small purchases.In the Dutch national accounts the estimates of software
include small purchases, this may tend to an overestimation of gross fixed capital formation.

7. Although in case of  software not all roads lead to Rome, one can at least say that there are several
roads leading to Rome.  Software can be bought, leased, rented or included in purchased hardware;  it
can be a standard application or a tailor made computer program, etc.

8. Following the classification of the Eurostat Task force on intangible assets, initially four types are
distinguished:

i. originals of general purpose software

ii. purchased bespoke software

iii. bought-in general purpose software

iv. bespoke software produced on own account

9. Originals of general-purpose software are meant to be sold under license for use by others within their
production process.  In this way original software is similar to a manuscript of a book and other literary
originals.  One could argue that this type of software should be included in literary originals and not in
the asset type software.  However, both software and literary originals are considered to be intangible
assets, so it makes little practical difference in which type it is classified.  From a users’ point of view
it may be confusing recording software originals with literary originals.  Based on these arguments and
a lack of data, the Dutch national accounts classify originals in software within the asset category
software.

10. Purchased bespoke software is the most clear-cut example of gross fixed capital formation.  Once
produced the software is available to the user including the program code, the producing software
company has no further rights over the asset.

11. Purchases of bought-in general-purpose software usually take place by two methods:  purchase of
software by itself or bundled with the purchase of hardware.  Purchases of software with hardware are
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difficult to separate into the constituent parts and are therefore classified within computers as part of
tangible assets.

12. Purchasing general-purpose software means purchasing the right to use the software, rather than
owning (a copy of) the original including the full program code.  Because of this, the difference
between renting, leasing, purchasing is vague and seems artificial.  Therefore in the Dutch national
accounts all general-purpose software, purchased, rented or leased, is included in gross fixed capital
formation.

13. Bespoke computer software produced on own account for internal use within the production process
resembles the nature of purchased bespoke software.  Following the guidelines of the 1995 ESA, it
should be valued at basic prices or on the basis of costs of production.  Using a cost approach, it is
most appropriate to consider only that software produced by professional computer staff as gross fixed
capital formation (see also Eurostat 1997).  In the Dutch national accounts this approach is applied.

Supply and demand

14. Estimates for gross fixed capital formation can be made from both the supply and demand side.  The
Task force considered the measurement from a supply side approach inferior (Eurostat 1997) and
recommended a demand side approach.  Statistics Netherlands combines both approaches by
compiling initial estimates for gross fixed capital formation in software from a demand-side point of
view and balances these estimates within the framework of the (annual) supply and use table with
supply side data.  At this moment balanced data for 1995 – 1997 are compiled.

15. For a demand side estimate, a number of possible sources can be identified.  Where producing units are
concerned expenditure on automation can show up as intermediate consumption and as gross fixed
capital formation.  However, bookkeeping practices in the Netherlands have as a consequence that
nearly all costs of automation are recorded as intermediate consumption.  This means that this type of
survey data cannot be used as a starting point for the estimation of gross fixed capital formation in
software.  On the other hand  special surveys on gross fixed capital formation show minimal response
on software.

16. Statistics Netherlands compiles the so-called “Automatiseringsstatistiek” (Automation statistics).  This
covers, among other outlays, expenditure on software by private enterprises and government,
subdivided by industry.  These statistics cover in general three different sorts of software:

• Administrative and computer aided design

• Computer aided planning

• Computer aided manufacturing

17. Further more the administrative software is sub-divided into original general-purpose software and
bespoke software.

18. These surveys collect information from enterprises with six or more employees.  These outcomes are
grossed up for national account purposes.  The results are presented in the following table (table 2):
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Table 2.  Purchased software

Mln dfl.
Nace 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997*
Agriculture , fishing etc. 6 4 7 7 10 10 10 12 20 15 28 24
Mining and quarrying 24 29 32 42 45 40 83 63 39 49 67 65
Manufacturing 598 747 676 731 1022 868 961 1015 900 1145 1092 1117
Public utilities 1 1 3 82 64 81 102 111 122 114 91 98
Construction 34 36 38 49 52 52 48 57 69 79 91 92
Trade, restaurants & repair services 233 358 287 353 333 414 462 399 380 339 329 369
Transport and communication 59 83 115 183 272 311 381 250 310 337 385 402
Other services (excl. govt.) 647 644 664 1042 1245 1369 1524 1486 1456 1312 1397 1522
Government and social security 297 405 555 496 506 557 642 610 595 483 624 667
Education 14 9 19 10 9 10 13 33 29 29 32 34

Total 1913 2316 2396 2995 3558 3712 4226 4036 3920 3902 4136 4390
* provisional year

19. Practical implication of the use of these data in combination with production statistics is that in order
to avoid double accounting,  intermediate consumption of “automation services” must be lowered with
the amount of purchased software already included in gross fixed capital formation1.

20. In the absence of “real” data on own account produced software the wage costs of automation  staff is
used as an approximation.  The Automation statistics include wage costs.  They are classified as
follows:

• management
• development
• support
• processing
• other, non-specified

21. The wage costs of development staff is used to estimate own account gross fixed capital formation in
software.  No mark-up is applied, this probably leads to an underestimation.  On the other hand the
staff whose wages are included might be to broadly defined, resulting in an upward bias, compensating
the underestimation.  Table 3 presents the estimates.

                                                     
1  The amount deducted from intermediate consumption is not equal to purchased software, because a minor part of

the expenditure on software has alredy been recorded as gross fixed capital formation within enterprises.
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Table 3.  Software produced on own account

mln. dfl
Nace 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997*
Agriculture , fishing etc. 0 0 0 0 0 0 0 1 0 1 0 0
Mining and quarrying 1 1 1 5 4 4 6 6 3 4 4 4
Manufacturing 222 228 212 230 253 219 282 289 291 256 206 205
Public utilities 1 1 1 31 17 26 27 29 22 21 18 22
Construction 1 4 4 5 4 5 9 8 11 8 9 10
Trade, restaurants and repair services 93 89 102 128 132 156 141 152 147 223 302 365
Transport and communication 17 17 18 47 66 74 86 72 94 107 102 108
Other services (excl. Govt.) 244 373 329 399 336 458 447 635 485 532 576 1548
Government and social security 178 189 169 208 187 190 211 196 180 209 246 270
Education 4 5 4 4 4 9 8 9 8 9 15 14

Total 761 819 840 1057 1003 1141 1217 1397 1241 1370 1478 2546
* Provisional year

22. Own account produced software accounts for about 25% of total investment in software.

23. In most cases own account produced software will not be included in the output of industries as
recorded in the production statistics.  This means that for national accounts purposes the output must
be adjusted by the amount of own account produced software2.

24. The supply side is covered by data resulting from production statistics and foreign trade data.  In the
supply table this output is classified as “computer services”.  The contents of this commodity are
broader than only software.  In addition, it includes maintenance and repair of computers, courses in
automation, advice, CD-ROMs etc..  Home entertainment software is not included.

25. The main resident producers of software are classified as “computer services” industry.  However, also
other industries produce computer services (see table 4).  Foreign trade data are derived from the
statistics on import and exports of goods (CD-ROMs) and from the balance of payments, in which a
separate service category computer and software services is distinguished.

Table 4:  Supply of computer services by industry, current prices.

Mln dfl.

1995 1996 1997
Wholesale trade 886 991 1060
Computer services 8148 10140 13263
Imports of goods 679 912 943

Imports of services 849 1050 1326
Others 388 394 415

Total supply 10950 13487 17007

Balancing

26. The supply of computer services and gross fixed capital formation in software, both play a part in the
balancing process within the framework of supply in use tables.  In addition, exports, household

                                                     
2 The adjustment does not necessarily equal own account produced sofware, as a fraction may have alredy been

recorded as gross fixed capital formation.
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consumption and intermediate consumption join in. Table 5 gives an overview of demand and  supply
of computer services (including software).

27. Intermediate consumption accounts for more than 50% of the demand for computer services.  The
share of gross fixed capital formation amounts to 30%.  Due to  the millennium problem intermediate
consumption has, from 1995 to 1997, increased rapidly.

28. Balancing of the supply and use table implies adjustment of  data, in order to reach equality of supply
and demand.  Also the initial estimates of gross fixed capital formation in software are adjusted to fit in
the balanced supply and use table.  Table 6 shows the adjustments on the software estimates due to
balancingand the eventual totals.

Table 5.  Demand and supply of computer services

mln dfl.
1995 1996 1997

Domestic production 9422 11525 14738
Imports 1528 1962 2269
Margins and tariffs 20 27 32
VAT 629 710 927

Total supply 11599 14224 17966

Intermediate consumption 5904 7350 9700
Exports 1672 2055 2780
Household consumption 254 282 354
Gross fixed capital formation 3769 4537 5132

Total demand 11599 14224 17966

Table 6.  Balancing adjustments for purchased software

mln. dfl

Adjustments Adjusted totals
Nace 1995 1996 1997* 1995 1996 1997*
Agriculture , fishing etc. 0 3 4 15 31 28
Mining and quarrying 0 6 11 49 73 76
Manufacturing 0 106 188 1145 1198 1305
Public utilities 0 9 17 114 100 115
Construction 0 9 16 79 100 108
Trade, restaurants & repair services 5 34 62 344 363 431
Transport and communication 0 34 68 337 419 470
Other services (excl. Govt.) -77 137 258 1235 1534 1780
Government and social security -61 60 112 422 684 779
Education 0 3 6 29 35 40

Total -133 401 742 3769 4537 5132
* Provisional year

29. The 1995 ESA is implemented with the revision of the Dutch national accounts over the year 1995.
The balancing process resulted in a negative adjustment of gross fixed capital formation in software of
133 bln, due to deficient supply.  In 1996 and 1997 the supply of computer services showed a marked
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increase in the Netherlands.  The initial estimates for gross fixed capital formation in software showed
a lower growth rate.  The balancing process resulted in positive adjustments for these two years.  One
can say that the final estimates for  gross fixed capital formation in software are supply driven.
Balancing corrections also reflect in many cases the underlying quality of the source material.

30. A major problem is the constant price estimation of software.  Following the task force on volume
measures for computers and computer software (See:  Eurostat, 1999) an input-like-method is applied.
A wage rate index for computer staff is used to deflate the production of computer services and gross
fixed capital formation in software.

Concluding remarks

31. In this paper the results of the estimation of gross fixed capital formation in software in the
Netherlands are presented.  Although Statistics Netherlands is in the favourable position of having
survey data on the purchases of software at their disposal, the estimation is not straight forward.  It was
not possible to compile estimates, that comply exactly with the definitons of the ESA.  Basic data does
not permit the proper delineation between intermediate consumption and gross fixed capital formation.
The one-year criterion and the small-tools rule are violated, giving rise to an overestimation.  Own
account gross fixed capital formation is approximated by the wage costs of computer staff involved in
the development of software.

32. Constant price estimation of software is even more problematic.  For the time being a wage rate index
of computer staff is used for deflation.  More appropriate price and/or volume indices is an important
avenue for research in the near future.

33. The estimation of software is representative for the type of the problems encountered in the estimation
of gross fixed capital formation in intangible assets in general.  Choices made in the estimation process
have an impact on the outcomes, which in turn have their impact on GDP.  In order to ensure
international comparability of national accounts data, exchange of information on estimation practices
in different countries is essential.  This should ensure a defining of new standards.
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