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ESTIMATION OF INVESTMENT IN COMPUTER SOFTWARE
Submitted by the U.S. Bureau of Economic Analysis

INITIAL ESTIMATES 1

Introduction

1.  The Bureau of Economic Analysis (BEA) is in the process of developing comprehensive
estimates of purchases of computer software in order to treat such purchases as investment in the U.S.
national income and product accounts (NIPA's).  The treatment of these purchases in the NIPA's is one of
the major goals of BEA's Mid-Decade Strategic Plan and is consistent with the guidelines of the 1993
SNA.

2.  In the present NIPA's, purchases of software by households and governments as well as exports
and imports of software are included in GDP, which in the United States, is measured as the sum of
expenditures.  In addition, the value of software that is embedded in equipment such as computers,
telephones, and motor vehicles is included in GDP as part of the value of the equipment.  (Under an
investment treatment of software, BEA does not plan to reduce the value of equipment with embedded
software in order to present estimates of all purchases of software.)

3.  BEA is considering two measurement approaches; a commodity-flow approach and a survey of
expenditures approach.  Because there presently is no comprehensive survey data on either business
purchases of software or on the value of own-account software, the approach described in this paper is an
approximation of a commodity-flow approach.  BEA also is working on the preparation of a price index
for software; a brief report on that effort appears in paragraph 12.

Progress report

4.  The attached table provides an overview of the approach being studied by the United States to
provide estimates of current-dollar expenditures for software.  The notes following the table provides a
summary methodology.  The numbers in the table, which are for 1987 and 1992, must be viewed as
provisional estimates; as noted below, several important adjustments have not been made.

5.  Rows (1) and (2) of the table show sales and receipts by establishments primarily engaged in
providing computer programming services and selling prepackaged software to other firms.  These
estimates have not yet been adjusted to exclude receipts by these establishments from the sale of other
goods or services, or to include software sales by establishments primarily engaged in other industries.  For
establishments in these industries that lease software, the estimates have not yet been adjusted to include
the cost of producing the software.  In addition, sales of software to firms who embed the software into
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another type of equipment have not yet been removed, and sale by retailers and wholesalers have not been
included.

6.  Row (3) shows purchases by households, which are subtracted from the first two rows to yield
purchases by private domestic businesses, by foreigners, and by governments in row (4).  The total of these
purchases is allocated between purchases by businesses and foreigners and by government.

7.  Row (5) reflects an attempt to measure the cost of software produced on own-account using data
on employment by occupation and expense data of establishments primarily engaged in providing
computer programming services and selling prepackaged software to other firms.  The cost estimate has
not yet been adjusted to remove costs associated with employees in computer-related occupations who are
not engaged full time or even part time in producing software that should be treated as investment.  On the
other hand, this estimate has not yet been adjusted to include own-account software produced by
professions such as “economists” or “engineers.”  The estimate has been adjusted to remove the costs
associated with computer systems analysts and computer programmers employed by firms primarily
engaged in providing computer programming services and selling prepackaged software to other firms.

8.  Rows (6), (7), and (8) show the export and import transactions covered in the estimates of trade
goods.  Estimates are not shown of trade in services, which cover various lease and licensing arrangements.

Rough impact of estimates

9.  The estimates for private business purchases of software, row (9a) account for 19 percent and 26
percent of the presently published NIPA estimate of private investment in equipment, respectively.  As a
share of total GDP, they account for 1.3 percent and 1.6 percent, respectively.

10.  From 1987-92, private business purchases of software increased about 66 percent.  Purchased
software increased 96 percent, and cost of own-account software increased 56 percent.

Next steps

11.  Work is progressing on the preparation of estimates of the adjustments identified in the previous
section using existing source data.  BEA also is studying the feasibility of collecting data on both
purchased and own-account software.  Because software can be purchased and/or produced in almost any
type of firm, data collection can be very expensive.  In addition, financial accounting standards do not
require firms to capitalize all purchases and own-account production of software making collection of these
amounts very difficult.

12.  The treatment of software as investment also requires new price data so that real estimates can be
prepared.  Currently, BEA is working to develop software price indexes using information purchased from
private consulting firms or publishers.  This effort has been focussed on two areas; quality adjusted price
indexes for prepackaged word processing and spreadsheet software applications and matched-model
indexes for all types of prepackaged software applications for business use.  The U.S. Bureau of Labor
Statistics also is working a producer price index for software for certain types of applications.
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Initial Estimates of Investment in Computer Software

($ billion)
1987 1992

(1) Computer programming services
(Establishment industry sales and receipts)

13.5 25.0

(2) Prepackaged software
(Establishment industry sales and receipts)

10.5 21.2

(3) Consumer purchases (-) 0.6 0.9

(4) Custom and prepackaged software
(a) Private
(b) Government

23.4
17.3
6.1

45.3
33.9
11.4

(5) Own-account software production
(a) Private
(b) Government

51.4
43.6
7.8

81.0
67.9
13.1

(6) Imports (Prepackaged software) N/A 0.2

(7) Imports (Custom software) N/A 0.1

(8) Exports (Prepackaged and custom software)(-) N/A 0.8

(9) Investment in computer software
(a) Private
(b) Government

78.4
60.9
13.9

125.8
101.3
24.5

(10) Addenda :
(a) Private investment in equipment (published)
(b) GDP (published)

323.3
4692.3

388.7
6244.4

N/A:  Not available

Sources of Estimates and Methodology

Row (1)  Source: Census of Service Industries -- This industry consists primarily of establishments
providing custom programming or software services; industry also includes receipts for consulting,
maintenance, sale of computers and peripheral equipment, facilities management,and other sources that are
classified as intermediate products.  Excludes custom programming or software services performed at
establishments in other industries.  All receipts are assumed to be from business or government.

Row (2)  Source: Census of Service Industries -- This industry consists primarily of establishments selling
prepackaged software; industry also includes receipts for custom programming and software services,
which are classified as investment, and consulting, maintenance, sale of computers and peripheral
equipment, facilities management,and other sources that are classified as intermediate products.  Excludes
sales of prepackaged software performed at establishments in other industries.  Receipts are assumed to
include receipts from households as well as from business or government.
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Row (3)  Source: Consumer Expenditure Survey: “Computer software and accessories for nonbusiness”

Row (4)  Total; Row (1) plus Row (2) minus Row (3).  Business and government; Source: Census of
Service Industries, 1992, data on receipts by class of client for the establishment industry receipts covered
in rows (1) and (2).

Row (5)  First, estimates of total own-account costs are derived as product of compensation of employees
engaged in selected occupations and the ratio of operating expenses to compensation for those industries
covered by rows (1) and (2).  Compensation is from tabulations of “Median usual weekly earnings of full-
time wage and salary workers by detailed occupation” from the Current Population Survey for workers
classified as “Computer systems analysts and scientists” and “Computer programmers”.  The number of
workers in each of these two categories is multiplied by their median weekly wage to estimate wages and
salaries; wages and salaries is multiplied by ratio of compensation to wages and salaries from national
accounts tabulations; and compensation is multiplied by the ratio of “operating expenses” to “annual
payroll” for the industries covered in rows (1) and (2).  (The ratio is from the Assets and Expenditures
Survey conducted as part of the Census of Service Industries.)  These results are reduced by a similar
calculation of employees at establishments classified in the industries covered in rows (1) and (2).

Row (5b)  This series was derived in a manner similar to that used for row (5) for “computer engineers,
scientists, and systems analysts” and for “computer programmers” who work for government.

Row (5a) is row (5) less row (5b).

Row (6)-(8)  Source:  Estimates based on merchandise trade data adjusted by BEA to reflect market and
not media value.

Row (9)  Rows (5), (6) and (7) less row (8).  (All imports are assumed to be purchased by business.)


