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1. Introduction

The publication of the System of National Account (1993) by the United Nations has given rise to a
general process of revision of national accounts. Within the European Union, this revision has been
followed by the elaboration of the European System of Accounts (ESA 95), which involves the necessity
for member countries to reorganise the national accounts within a common system.

One of the changes of ESA 95 in contrast to the old system is the inclusion of intangible assets, given by
new information, specialised knowledge, etc. (ESA 3.110) in capital formation. Within intangibles,
software and large databases to be used in the production for more than one year are included. Such
software may be purchased on the market or produced for own use (ESA 3.110 and SNA 10.92).

From this process of revision comes the necessity to estimate the investments in software of the Italian
firms, since to date this estimation has not been carried out in the system of national accounts.

This paper will present the estimation methods used by the Italian Institute of Statistics and the preliminary
estimates for investments in purchased software (section 2) and own account produced software (section 3)
for the years 1990-94. Concluding remarks and suggestions for further research will be treated in section 4.

2. Estimation of software purchased on the market1

The evaluation methods of fixed investments are basically divided in two: the expenditure method and the
commodity flow method. The expenditure method consists in collecting directly the value of the purchases
of capital goods from firms' records. With the commodity flow method the formation of capital stock is
valued by the flow of capital goods that in a particular period become available for final use; this is done
by adding  the trade balance to the internal production.

As far as investments in software are concerned, due to the lack of direct data on expenditures of firms for
software purchases prior to 1995, the commodity flow method has been adopted. The estimates of sales

                                                     
1We would like to thank Andrea Mezzanotte for the useful contribution given in the preparation of this section.
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revenues1 of software have been based on data taken from the “Survey of the System of Accounts of
Business Units” (SAB) (addressed to firms with more than 20 employees) for the years 1990-94, and from
the survey on small firms (less than 20 employees) for the years 1992-94. The sales revenues of the small
firms for the years 1990-91 have been estimated on the basis of the sales revenues of the large ones.2

The data of the surveys do not only refer to the sales revenues of software, but they also include the values
of services of consulting, training, assistance in project implementation, as well as the data processing
services. In order to evaluate just the quota attributable to software, we used the percentages derived from a
private survey conducted by the National Association of Informatics and Telecommunications Firms
(ASSINFORM) that broke down the total expenditures in various items.

The estimation of commodity flow of software has been obtained by subtracting the trade balance of
software from the internal sales revenues. The data are presented in table 1.

Table 1. Estimation of purchased software:  billions of Italian lira

1990 1991 1992 1993 1994

 sales revenues of software products and connected services 11.310* 11.870* 12.567 13.917 14.038

     firms with more than 20 employees 4.431 4.831 5.329 5.853 6.379

     firms with less than 20 employees 7.238 8.064 7.659

 % assinform 38,0% 37,7% 37,4% 37,2% 36,9%

sales revenues of software products 4.298 4.475 4.700 5.177 5.180

trade balance -202 -95 118 -255 -352

 commodity flow 4.096 4.380 4.818 4.922 4.828

* estimation based on the sales revenues of firms with more than 20 employees (92-94)

3. Estimation of own account production of software

The other relevant innovation in the new system of national accounts is that in addition to the purchased
software, also the value of the software produced for own use must be recorded as gross fixed capital
formation.

Both ESA and SNA recommend to value own product software on the basis of estimated basic prices, that
is on the basis of the prices of similar products on the market, or at its cost of production if this is not
possible (ESA 3.114 e SNA 13.44).

In the absence of direct information, the expenditures for own account produced software have been
estimated on the basis of the labour cost incurred by the firms for the personnel involved in the
development of software.

However, this method is subject to some shortcomings. First, labour cost is only a part of overall
production costs, even if intermediate consumption and consumption of fixed capital for software

                                                     
1 It is assumed that the firms expenditures for software and connected services can be approximated by the sales
revenues.
2 Due to missing responses, the total per-capita sales revenues has been grossed up to the universe by using the Units
of Labour (ULA) as is done for the other national accounting aggregates.
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development constitute only a small part of the total costs. The second drawback is that not all the
personnel employed in the development of software is necessarily involved for this scope (in any case not
full time); this does not automatically imply an overestimation of the production given that in this analysis
the software developed by non automation personnel is not considered. The third problem is that the own
account production of software valued less than 500 ECU should not be considered (ESA 3.70). Clearly,
the type of methodology adopted here prevents us from taking into account this threshold value; however,
it seems difficult, even if we possess direct information on software developed for own account, to be able
to distinguish exactly the value of individual investments.

The methodology was carried out in two different steps: 1) estimation of the number of employees
involved in software development; 2) estimation of the costs incurred by firms for the automation
personnel.

Both the number of employees involved in the development of software and the average firms costs have
been estimated by group of economic activity and class of employees. The economic activities have been
grouped according to the first 3-digit ATECO 91 classification.1 This high level of disaggregation has been
chosen to take into account the sectorial and dimensional peculiarity of the distribution of automation
personnel and firms costs.

In order to estimate the number of employees in the development of software, we have taken into
consideration the number of people who declared in the VII Census of population (1991) to work as
programmer. From this number we have subtracted the number of those who declared in the questionnaire
to be employed by software houses, as they are expected to develop software for external use and not for
own account production. The number of software developers has then been broken down by group of
economic activity, on the basis of their own declarations, and within each class by class of employees.

For the other years (1990; 1992-94) this number has been obtained on the basis of the estimates of 1991.
The updating has been carried out using, for each group of economic activity and for each class of
employees, the rates of change of employment. The hypothesis that there are no differences between the
evolution of the employment of the automation personnel and of the other professions in the same group of
firms is not very realistic. This problem is one of the most important ones to be solved in the future for a
more correct identification of the phenomenon.

Under the hypothesis that software is developed by skilled personnel, we have estimated the cost of labour
incurred by the firms for managers and clerks. Being an estimation of the firms costs, we have considered
the gross earnings plus the social contributions and the severance pay.

The sources used are the same as those used for purchased software (the survey SAB for the years 1990-94
and the survey on small firms for the years 1992-94), plus other specific surveys on earnings and
employment for the economic branches not covered by the two previous surveys.2

The estimation of the average per-capita costs by group of economic activity and class of employees of the
firms with more than 20 employees, has been carried out on the basis of a panel of firms that have
continuously responded to the SAB in the years 1990-94. The construction of the panel has been necessary
                                                     
1 In the ATECO 91 classification the economic activities are codified with a 5-digit number. With 5 digits 874
categories are identified; with only the first 3 digits 222 groups are identified.
2 The economic branches not covered are Agriculture, Credit and Insurance, and the Public Administration. Note,
however, that the data taken from the specific surveys on earnings and employment are available only at a minor
level of disaggregation  (44 branches).
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in order to solve the problems arising from the high level of disaggregation adopted, and the turn-over of
the firms that respond to the survey each year. The firms in the panel are sufficiently representative of the
universe.

As far as the firms with less than 20 employees are concerned, the average per-capita costs have been
estimated on the basis of the corresponding survey for the years 1992-94. The estimates not in line with the
corresponding data of larger firms have been adjusted on the basis of the latter. Lastly, for the years 1990-
91 we proceeded in the same way as with purchased software, by estimating the average per-capita costs
on the basis of the same costs estimated for the larger firms.

The final estimation has been obtained by multiplying the average per-capita cost (for each class of
employees and each group of economic activity) by the estimated number of automation workers of the
same classes (see table 2).

Table 2. Estimation of own account produced software:  billions of Italian lira

 1990  1991  1992  1993  1994
 gross total   5.620   6.220   6.595   6.658   6.528
software houses  1.168 1.338 1.469  1.587  1.505
 net total   4.452   4.882   5.126   5.071   5.023

4. Conclusions and suggestions for further research

Estimates of total gross fixed investments in software for the years 1990-94 are presented in table 3.

Table 3. Estimation of investments in software:  billions of Italian lira

 1990  1991  1992  1993  1994
 investments in purchased software 4.096 4.380 4.818 4.922 4.828
 investments in own account production of software  4.452   4.882   5.126   5.071   5.023
 total 8.548 9.262 9.944 9.993 9.851

It is worth noting that the ratio between own account produced software and total investments in software
(52% on average) does not vary from those obtained by French and Dutch Institutes of Statistics (50% in
1990 and 42% on average for the years 1985-90, respectively).

The estimates presented in this paper must be interpreted as preliminary and justified solely from the need
to experiment new methodologies of evaluation of an aggregate not measured so far. In any case this
process is necessary for a complete application of ESA 95. As far as the purchased software is concerned,
the basic setback is that we have used data taken from questionnaires which were not planned for gathering
such specific information. More direct measures will be available from 1995 onwards, given that a specific
question on investments in software has been included in the questionnaire. Furthermore, for the same
period the data that will be available from AIPA (Italian Authority for Informatics in the Public Sector)
will constitute an important integration of data collected by ISTAT.1 This will allow, together with a more

                                                     
1 Note that AIPA was founded only in 1994.
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in-depth analysis of other internal sources of ISTAT, a better understanding of the effective number of
software developers in Italy and the magnitude of software developed by non automation personnel.
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