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A SURVEY METHOD TO MEASURE OWN-ACCOUNT PRODUCED SOFTWARE
FOR AUSTRIA

by Norbert Rainer
Austrian Central Statistical Office

Summary

The paper describes the methods and results of a special survey undertaken to measure the output of own-
account produced software for Austria.  The survey method was selected as other measurement
instruments were not feasible.

Even if only 13.4%  of the enterprises reported that they produce own-account software, the survey results
show that total own-account produced software equals to about 40%  of purchased software or 0.1% of
GDP.

I. Introduction

1. One of the major changes in the 1993 SNA is the extension of the production and asset boundary with
respect to produced intangibles.  Mineral exploration, computer software (and large databanks),
entertainment, literary or artistic originals and other intangible fixed assets are the four categories of
intangible fixed assets in the revised SNA.  Computer software is defined as “computer programs,
program descriptions and supporting materials for both system and application 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.”

2. Computer software and large databases that are expected to be used for more than one year is thus to
be treated as gross fixed capital formation.  Software purchased on the market is valued at purchaser’s
prices, while software developed in-house is valued at its estimated basic price, or at its costs of
production if it is not possible to estimate the basic price.  The same applies for the purchase or
development of large databases.  (In the further text we only refer to computer software, meaning that
large databases are included.)

3. The extension of the production and asset boundary with respect to computer software was one of the
major changes of the system that was mostly welcome and logically necessary.  With the increase of
software transactions starting in the late eighties their correct treatment in National Accounts became
more and more crucial.  The recording as current expenditures became less satisfactory as software
obviously has attributes of capital goods and, secondly, not much later companies began to treat
software purchases as capital expenditures.  This - at least in Austria - was also required by the tax
authorities.  This treatment of software in National Accounts was also ambiguous as quite often
software is purchased bundled with hardware and was thus recorded in total as capital formation.  Such
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a package of hardware with software is quite common with PCs (pre-installed software), but also for
other computers and machinery.

4. The extended definition of gross fixed capital formation with respect to software gave rise to a new set
of methodological and estimation problems, such as the appropriate constant price measures, the
question of the length of service life and depreciation rates of computer software.  Last but not least,
methods had to be elaborated to estimate own-account produced software.

5. The paper starts with an overview of the different methods to estimate in-house produced software.  A
short assessment of these methods leads to the main chapter in which the design and the results of a
special survey for Austria to measure own-account produced software is presented.

Methods to measure own-account produced software

6. Since the beginning of the implementation of the new requirements of the 1993 SNA/1995 ESA much
attention was given to the problems connected with the treatment of software.  Several contributions to
different international fora have been prepared and discussed.  Some of these papers include a
comparison of the results of the impact of the enlarged asset boundary with respect to software in
various countries.  These papers also show that the estimation methods concerning in-house developed
software are different, even if obviously many countries rely on the cost-side method (labour input
method).

7. We can distinguish three methods to estimate own-account developed software:

- Direct observation from company accounts
- Cost-side estimates based on assumed labour input
- Special enterprise surveys

a) Direct observation from company accounts

8. This method would obviously be the most preferable one but it would request that in-house developed
software is identified in the accounts of the companies as it is the case with tangible own-account
capital formation.  While such an identification might be the done in the internal cost-accounting of the
enterprises it is unfortunately not required in the official business records.  Even, the accounting
directives of the European Union do not require companies to record purchase of software as capital
expenditure.

9. In Austria, companies are required to capitalise software purchases, however, Austrian commercial law
forbids to capitalise any self-produced intangible assets.  It is thus not possible to include questions on
in-house produced software in official statistical questionnaires, such as those for structural business
statistics.

10. The direct observation of the amount of own-account produced software as possibly recorded in the
business records would have two main advantages.  Firstly, no specific estimation procedures would be
required, and secondly, such an information would be accessible for all years.  On the other side the
statistical unit would be the enterprise rather than the kind-of-activity unit, and secondly, the valuation
would more likely be production costs rather than basic prices.

11. However, given the current legal background it is very doubtful that this method would become a real
option in the near future.
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b) Cost-side estimates based on assumed labour input

12. This method starts with the assumption on the number of staff in the enterprises that is assumed to be
engaged in the production of own-account software.  This number is then multiplied by appropriate
figures on average labour costs and by a factor which should represent estimated overhead costs and
profit margins in order to best approximate the concept of basic prices.  In this or slightly varying way
many countries have used this approach to obtain figures on own-account produced software.

13. The main issue with this method is the delineation of the number of staff engaged in in-house software
development (or more precisely, the volume of labour input).  A recommended starting point is to
include only high-level software developer as defined in ISCO code 213 “Software professionals”.
The next question is whether to exclude certain industries where it could be argued that their labour
force of high-level software developers are more likely concerned with current operation than with
own-account software development.  Industries cited in this context are the wholesale and retail trade
industry with computers, the manufacture of office machinery and computers, and the software
industry itself, or at least a part of it, e. g. that dealing with software consultancy or even also a part of
software development and supply.

14. Furthermore, it has to be assumed that basing the estimates on full-time engagement of software
professionals will outweigh the own-account software development by other staff than software
professionals.  Lastly, there is the problem of valuation which seems to be a smaller one compared to
the adequate delineation of the included labour force.

15. The main weakness of this cost-side approach is obviously the fixing of the adequate labour input
which is more or less based on (plausible) assumptions.  There is no possibility to cross-check the
resulting estimates.  Another weakness concerns the valuation, especially the part of overhead costs.
The main advantages of this approach can be seen in its easy application, flexibility to varying
assumptions and applicable in a time series context.  One advantage with respect to international
harmonisation is also that this method can easily standardised between countries if they necessary
basic data are given, irrespective of the “true” value of own-account produced software.

16. The application of the cost-side approach, however, needs a specific set of basic data with respect to
employment data by occupation and industry at a sufficient level of detail.  Unfortunately, the available
data for Austria on employment by occupation and industries do not allow to apply the labour input
method.  Detailed data on occupations are only available in the population censuses, and even there
software programmers are not separable.  The most specific occupation category „Data processing
engineers and technicians“ include a lot more EDP-staff than software professionals.

c) Special enterprise surveys

17. In order to overcome the weaknesses of the cost-side approach by having to make a lot of assumptions
it could also be an alternative to specifically survey the cost-side approach by asking the enterprises
themselves.  Such a special survey would achieve at quantifying the components of the cost-side
calculations.  As the other methods - as explained - were not feasible for Austria - such a specific
survey was conducted.  As far as it is known to the author no other country has done a similar
approach.

18. The main advantage of such a specific survey is of course that one does not have to make assumptions
on the volume of labour input.  (This does not mean that the enterprises themselves have to make such
assumptions in the absence of appropriate records or cost-accounting information.) The second
advantage is that one needs not to restrict the estimates to either some kind of occupational categories
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nor to exclude or include certain industries.  Of course, such surveys are costly and may thus not be
performed on a regular basis.  This leaves the problem of finding adequate indicators to extrapolate the
results for other time periods or subsequent years.  The crucial methodological point is of course to
exactly explain to the respondent the concept of own-account produced software.

Special survey for Austria

a) Survey design

19. Because of the above mentioned reasons it was decided to conduct a special survey (reference period
1997) to capture the output of own-account produced software in Austria.  This survey was financed by
the European Commission as part of the funds given to Member States for the implementation of the
1995 ESA.  The survey was performed by a private consulting company (Gartner Consulting).

20. The survey was structured as a sample survey on the assumption that only enterprises with more than
20 employees will engage in producing own-account software.  However, in certain industries also
smaller enterprises were included in the sample frame (e.g. software industry).  In addition,
government institutions - not classified by NACE Rev. 1 - have been included in the sample.

21. The enterprises in the sample have been contacted by telephone and have afterwards received a
questionnaire by mail.

22. The questionnaire comprised the following few questions:

 Whether or not the unit produces own-account software;

 Kinds of own-account produced software;

 Uses of own-account produced software;

 Costs of own-account software:
• Number of employees engaged in own-account software
• Share of working time
• Resulting gross labour costs
• Other current costs

 Tendencies of volume of own-account software in 1998

 Data of the enterprise
• Turnover
• Employment

23. Own-account software was defined as development of software for own use on the basis of the typical
programming languages.  The adaptation of standard software was not to be included.  It was also to be
made clear to the respondents that purchased software is to be excluded as well as development of
software for clients.

b) Survey results

24. Whereas only 13.4% of the enterprises reported that they produce own-account software, this ratio was
nearly three times higher in the government institutions (36.0%).
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25. For both the enterprises and the government institutions, data bank applications are the most important
kind of in-house software, followed by process and internet applications (table 1).  14.4% of the
enterprises also produced own-account software for CAD/CAM applications.

Table 1:  Kinds of own-account produced software

Percentage of

Enterprises  Government institutions  

producing which kind of own-account software  

Databank applications 85.3 83.3
Process applications 53.3 44.4
Internet applications 26.6 22.2
CAD/CAM applications 14.4 -
Other applications 13.0   5.6

26. Financial management, sales and marketing, and EDP are the most important uses of own-account
produced software, followed by logistic purposes (table 2).

Table 2:  Use of own-account produced software

Percentage of enterprises producing
Own-account software  

Financial management 68.6
Sale and marketing 60.9
EDP 54.7
Administration 41.4
Logistics 37.4
Other uses 23.2

27. Both table 1 and 2 show that those enterprises and government institutions which reported to produce
own-account software, obviously produce more than one kind of self-produced software and also for
more than one kind of application.

28. The most important result is of course the value of own-account produced software (table 3).  As
explained above the value data cover gross labour costs and other current costs related to own-account
software.  In total, the Austrian enterprises and the government institutions produced own-account
software in the amount of 2 538 mio ATS, of which 85.0% was generated by enterprises and 15.0% by
government institutions.

29. Nearly three quarters of own-account software was produced in the service industries, of which the
software industry (NACE 72) has a share of 44.6%.  High amounts of own-account software can also
be found in financial intermediation, insurance and other business activities.  In manufacturing high
values of own-account software can be found in the machinery industry and the paper and pulp
industry.  Unexpectedly high output was surveyed in the construction industry.

30. Table 3 shows also the amount of purchased software based on the 1995 non-agricultural economic
census.  However, it has to be taken into account that this census covers only market production.
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Compared to purchased software (5 080 mio ATS) the ratio of own-account produced software is about
40% (excluding government institutions).  This ratio is higher than expected.  However, it can be
assumed that the figure on purchased software is too low, as much software is bought bundled with the
hardware purchase and thus reported under hardware.  Thus, the “real“ ratio of own-account software
might be considerably smaller.

Table 3:  Own-account produced and purchased software (Mio ATS)

NACE Divisions
Own-account

produced software 1)

(1997)

Purchased Software 2)

(1995)

10    Mining of coal and lignite 0,0 1,4
11    Extraction of crude petroleum and natural gas 0,0 C
13    Mining of metal ores 0,0 C
14    Other mining and quarrying n.e.c. 0,0 5,7
15    Manufacture of food products and beverages 0,0 88,4
16    Manufacture of tobacco products 2,5 C
17    Manufacture of textiles 0,0 41,0
18    Manufacture of wearing apparel 0,0 17,3
19    Manufacture of leather, leather products, footwear 0,0 4,5
20    Manufacture of wood and of products of wood 0,0 46,9
21    Manufacture of paper and paper products 58,5 47,1
22    Publishing, printing and reproduction 2,1 80,2
23    Manufacture of coke, refined petroleum products 0,0 C
24    Manufacture of chemicals and chemical products 3,8 79,3
25    Manufacture of rubber and plastic products 29,8 39,5
26    Manufacture of other non-metallic mineral products 8,8 67,0
27    Manufacture of basic metals 33,0 104,1
28    Manufacture of fabricated metal products 12,0 87,1
29    Manufacture of machinery and equipment n.e.c. 88,7 150,2
30    Manufacture of office machinery and computers 0,0 2,3
31    Manufacture of electrical machinery and apparatus n.e.c. 18,6 57,3
32    Manufacture of radio, television equipment 4,0 49,7
33    Manufacture of medical, precision, optical instruments 2,8 25,9
34    Manufacture of motor vehicles and trailers 3,5 40,1
35    Manufacture of other transport equipment 0,0 3,2
36    Manufacture of furniture; manufacturing n.e.c. 10,5 65,8
37    Recycling 0,0 1,0
40    Electricity, gas, steam and hot water supply 0,0 146,5
41    Collection, purification and distribution of water 0,0 10,7
45    Construction 277,6 149,5
50    Sale and repair of motor vehicles 3,0 64,3
51    Wholesale and commission trade 3,4 409,1
52    Retail trade, repair of household goods 4,0 179,7
55    Hotels and restaurants 0,0 35,3
60    Land transport; transport via pipelines 0,0 39,4
61    Water transport 0,0 4,4
62    Air transport 0,0 19,9
63    Auxiliary transport activities; travel agencies 22,4 142,1
64    Post and telecommunications 0,0 12,5
65    Financial intermediation 249,0 1.007,7
66    Insurance and pension funding 453,3 630,0
67    Activities auxiliary to financial inermediation 0,0 28,0
70    Real estate activities 1,8 57,0
71    Renting of machinery and equipment without operator 0,0 62,6
72    Computer and related activities 714,6 279,6
73    Research and development 11,3 4,1
74    Other business activities 140,2 429,2
80    Education 0,0 4,0
85    Health and social work 0,0 75,3
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90    Sewage and refuse disposal, sanitation activities 0,0 22,1
92    Recreational, cultural and sporting activities 0,0 108,4
93    Other service activities 0,0 15,8
Government institutions 379,4 ..
Total 2.538,2 5.080,3

1)
Results of the special survey

2)
According to Non-agricultural Economic Census 1995 (covering only market production)

C Confidential

31. Lastly, the enterprises and the government institutions in the sample have been asked whether they
expect an increase, decrease or an unchanged volume of own-account software in 1998 compared to
1997 (table 4).  49% of the enterprises and 67% of the government institutions reported that the
volume will be the same.  The share of  respondents expecting an increase is about the same than those
expecting a decrease.  It could thus be concluded that the volume of own-account software is stable in
real terms and might grow steadily in nominal terms.

Table 4:  Future tendencies of the volume of own-account produced software

In 1998 the costs of own-account
produced software will  

Enterprises  Government
Institutions  

Increase  23,8  16,7
Decrease  27,2  16,7
Will be the same  49,0  66,7
Total 100,0 100,0

Conclusions

32. The inclusion of the survey results of in-house produced software in Austrian national accounts will
increase GDP (at current prices) only by 0.1%.  Nevertheless, the validity of the survey should be
evaluated either by repeating the survey or by using other methods.  As explained, due to unavailability
of appropriate employment data by occupation it is not possible to compare the results by using the
mere labour input approach.  However, the industry structure of in-house produced software seems to
be quite plausible and is structurally not different from the distribution of the broad occupational
category concerning EDP related professions available and from the results shown in other countries.

33. Contrary to the assumptions that some industries should totally or partially be excluded in a cost-side
approach the Austrian results show that own-account produced software is also existing in industries
such as the software industry:  own-account software is primarily used to facilitate software
development.  As in Austrian there is no computer and office machinery industry the relevance of own-
account software cannot be tested for this industry as well.

34. On whatever method we base our estimates on own-account produced software, we should be aware
that currently we have a big challenge concerning the validity of our methods:  Y2K.  It is often stated
that the Y2K problem costs huge amounts to the enterprises and other institutions.  If we can assume
that this would mean a “major repair”, we should also expect an increase of in-house produced
(repaired) software in these years.  Will our methods show such an increase ?
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