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Abstract-The structure of the U.S. economy is analyzed to determine whether a shift has 

occurred from a service to an information economy. National Income Accounting concepts 

are reviewed to facilitate a critical comparison of the works of Machlup and Porat. Evidence 

about the future of an information economy is reviewed. It is concluded that the growth of the 

information economy will not continue at the same rate it has in the past and further that the 

growth will be in information products, not information services. It is also concluded that it is 

unwarranted to restructure the National Income Accounts to reflect a change to an in- 

formation economy. 

INTRODUCTION 

From agriculture to manufacturing to services to information? If we believe the economists, the 
structure of the United States economy has changed in the last century from one where 
agricultural production was the major output to one where the output of information products 
and services dominates. The purpose of this paper is to examine the shifts in structure of the 
economy, with particular attention to whether we have moved away from a services-based 
economy to an information economy and to determine whether we should restructure the 
National Income Accounts to reflect this transition. 

As background to the discussion, information will be provided on the way in which the U.S. 
government prepares its National Income Accounting. Evidence pointing to the existence of an 
information economy will be reviewed and compared and conclusions drawn about its future 
growth. Finally, the paper will address the question of whether the U.S. National Income 
Accounting procedures should be revised to reflect the existence of an information economy. 
This latter issue will be resolved in terms of the current and potential uses made of the 
information and the effect of modification on the users. 

STRUCTURAL CHANGES IN THE U.S. ECONOMY 

Each organization in the United States is classified by the type of product or service it 
supplies. The categorization takes the form of a Standard Industrial Classification (SIC) code 
which identifies its industrial group[l]. The major industry categories are agriculture; mining; 
construction: manufacturing; transportation; communication; public utilities; wholesale and 
retail trade; finance, insurance, and real estate; services; and government. 

Narrowly defined, services include medical, legal, and engineering services, household 
services, repair services, hotels, etc. For purposes of this paper the major industry sectors have 

been consolidated into four: agriculture, industry (mining, construction, manufacturing, trans- 
portation, communications, and public utilities), services (wholesale and retail trade; finance, 
insurance, and real estate; and services), and government (federal, state, and local). Later in the 
paper a fifth sector, information, will be introduced. 

Early in the history of the United States the major industries were agriculture and mining. 
As time passed agriculture waned in importance as manufacturing gained. After World War II 
another shift occurred as the services sector grew. 

Table 1 shows the growth of the economy from 1948 to 1980 as measured by Gross National 
Product (GNP), the market value of all goods and services produced in the United States. Table 
2 presents the same information in 1972 constant dollars, that is, after adjusting for inflation. In 
1980 GNP amounted to $2.6 trillion current dollars, with the services sector producing the 
largest proportion of GNP, closely followed by industry. (See Tables 3 and 4). The data show a 
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shift away from agriculture into industry and finally into services.’ From 1975 to 1980 the 

percent distribution of each sector’s share of GNP remained relatively constant with respect to 
one another. 

We can also analyze structural shifts in the economy by examining employment trends. 
Table 5 shows that the number of agricultural workers has declined since the 1930s but 
remained relatively constant during the period 1975-1979. Likewise in the past SO years the 
number of employees in industry has nearly doubled while the number in services has tripled. 

The mix of workers in the four industry sectors has also changed since 1929, but relatively 
little since 1967 (Table 6). Between 1967 and 1979 government workers remained at about 
19-20s of the work force, and the number in agriculture at around 2%. The mix between 
industry and service workers has held steady at roughly 35-43s respectively over the past few 

years. 

THE INFORMATION SECTOR OF THE ECONOMY 

Figures presented in the preceeding section show that the U.S. economy has changed in the 
type of output produced and the industries in which workers are employed. A major concern of 
this paper is whether there has been an additional shift from a services to an information 

economy. 
There are a number of problems in dealing with this question, not the least of which is the 

definition of an information sector of the economy. The previous definitions of industries could 
have been structured in terms of the SIC codes of the industries that made up the group. 
Furthermore, definitions of each industry could have been presented to sharpen the concept. 

When it comes to defining the information industry the problems are much more difficult. 
The U.S. Department of Commerce’s Bureau of Economic Analysis does not define an 

Table 4. Percentage distribution of Grosr National Product by industry group (using 1972 constant dollal 

GNP estimates) 

Year Agriculture Industry Services Governmen 

1948 57 40.7 39.4 14 I 
1954 5 I 39.7 38 4 15.5 
1958 4.7 38 4 40 9 150 
I963 39 39 9 40 9 14 2 
1967 32 41 0 40 7 14.2 

1 1972 30 40 0 43 1 13 2 
/ 1973 2 9 40 7 42 6 12 7 

1974 29 39 4 43 6 13 I 
1975 3.1 37 9 44.6 13.5 
1976 29 38.9 44 4 12.9 

1977 2.9 39 3 44 3 12.3 

1978 2.8 39 7 44.6 12.0 
/ 1979 27 39 7 44. I II 8 
i 1980 2.7 38.6 44.8 II 9 

Source. LIerIved lrom Table 2 

Table 5. Full time equivalent employees by industry (thousands) 

/ Year Total FTE Agriculture Indusuy Serwces Government 

Employees 
1929 35,338 2,952 16,809 12,373 3.204 
1933 21.215 2.486 I I.225 9,610 3,893 

1939 35,915 2,368 14.876 12,498 6.172 

1948 48.097 2.072 22,913 16.293 6.812 

1954 52,143 1.897 23,346 17.686 9.941 

1958 53,842 1,773 22,551 19.462 10.184 

1963 58,588 1.664 23.703 21.732 I I.553 

1961 67.781 1.297 26.975 25.566 13.948 

1972 72,348 1,229 27.1 I6 29.428 14,586 

1973 75,484 1,332 28.565 30,797 14,799 
1974 16 476 I.405 28.524 31,518 15,039 
;975 74:290 I,41 I 26,142 31.41x 15.332 
1976 76,728 l-S55 26.962 32,843 15,385 
1917 79,469 1,475 28.149 34,292 35,575 

~ 1978 83,125 I.486 29.593 36,226 18.845 : 
( 1979 85.956 1.528 30,653 37,646 16.149 1 

Source (7) pp. 206.209 for 1929-1972 Sun,qv o/ C’urrrw Brrwre\ 57.7 (July 1917 )47 for 
1973.1976. 59~7(July 1979155 lor 1977.1978. and (8) p. 53 for 1979. 
Note. Rows do no, add IO iota1 FTE Employees because minor categories hdve been omltleti 

‘This phenomenon has been pointed out by numerous writers. See. for example, Refs [L?-61. 
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information industry. Consequently, each person writin g about the information industry has his 
or her own definition. Not only is there no common definition. but there is no agreement on a 
label. Some prefer knowledge industry. information econ~~my, information industry, infor- 
mation society, or possibty post-industrial society (as shalt be discussed in the next section). 

The first person to develop the concept of an inforniation economy was Fritz Machlup in his 

classic The Produrrion irnd ~i.~f~i~~~fi~~~ of Knn&e&e in the Unit& States[9]. Deliberately 

broad, Machlup defines this new sector of the economy as I’. . a group of establishments- 
firms. institutions. organizations. and departments, or teams within them, but also in some 
instances, individuals and households-that produce knowledge, information services or in- 
formation goods, either for their own use or for use by others.” ([IO].. Vol. 1. p. X28).’ 

An alternate approach to the definition and analysis of the information economy appears in 

the works of Porat[l I-191. Porat’s fundamental unit of analysis is an information activity. 
“Information is data that have been organized and communicated. The information acti&!: 

includes all the resources consumed in producing, processing and distributing information 
goods and services.” f[ 111. Vol. 1, p. 2). Porat deals with information activities rather than 
industries because he considers them the building blocks from which to define the information 
sector of the economy. The activities of industries are consolidated into a Primary Information 
Sector for industries whose major activity is information. and a Secondary Information Sector 
for activities of industries that are not wholly devoted to information. 

Considerable ambiguity is raised by Daniel Bell in his introductory discussion of a post- 

industrial society. but it is just that ambiguity which lies at the heart of this paper. In the 1976 
foreword to his book. Tl~e Coming of Post-lrldlrstricll Socirfg. Bell notes: “. I rejected the 

temptation to label these emergent features as the ‘service society‘ or the ‘information society’ or 
the “knowledge society’ even though all these elements are present, since such terms are only 
partial. or they seek to catch a fashionable wind and twist it for modish purposes.” ([Xl], p. ix). 
Leaving aside the possibiiity that ‘post-industri~~l society’ may be just as modish a label as 

*information society’ or ‘knowledge society’. let us consider the ~~mbi~uity raised by Bell’s 
suggestion that any of these terms could serve as labels and could thus be syn~~nymous, a 
suggestion which clearly points up the difficulty in making distinctions among them. 

It should be noted that Bell may not really mean to make a parallel between the information 
and service economy, for his definition implies more emphasis on information: “The concept 
‘post-industrial’ is counterposed to that of ‘pre-industrial’ and ‘industrial.’ A pre-industrial sector is 
primarily e.ytractire. its economy based on agriculture. mining, fishing, timber, and other resources 
such as natural gas or oil. An industrial sector is primarily ftrhrictltirza. using energy and machine 
technology. for the manufacturing of goods. A post-industrial sector is one of processing in which 
telecommunications and computers are strategic for the exchange of information and knowledge.” 

([3-O]. p. xii). 
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NATIONAL INCOME ACCOUNTING 

Careful measurement of the scope and magnitude of the U.S. economy is crucial to validate 
the claims that ours is a services or information economy. This section reviews the structure of 
U.S. National Income Accounting as a prelude to the analysis of the works of Machlup and 
Porat. 

Just as an individual or a business firm keeps track of income and expenditures, the U.S. 
Government keeps track of market transactions with the National Income and Product 
Accounts which collect National Income Accounting data. These accounts measure the market 
value of goods and services produced by the economy and are used to calculate Gross National 
Product, a figure summarizing the total output of the economy for a year. Perhaps the most 
important principle underlying National Income Accounting is that this government bookeeping 
system records only market transactions. If a candy bar is purchased, that transaction is 
included in the accounts, but if a member of a household cleans the house, that transaction is 
not. Like any system, there are exceptions to the market transaction rule but these are generally 
few. If a person rents a home to live in, the rental transaction is recorded. If a person lives in a 
house that he or she owns, no rental transaction takes place, but the value of the transaction is 
estimated and included in the accounting. 

The objectives of a national accounting system are numerous. ([21], pp. l-2). First, it needs 
to be designed so that the operation and interactions of the economic system can be analyzed. 
It also needs to reflect the interrelationships between transactions, i.e. that individuals use the 
salary they make to purchase goods and services that are produced by businesses. Those 
businesses in turn purchase goods and services from other firms and pay employees for their 
labor. Meanwhile the government collects taxes from individuals and businesses and provides 
services of various types. The system also has to establish limits on the type and nature of 
transactions that will be recorded in the accounts (e.g. recording net inventory changes rather 
than exact counts of inventories), and it needs to impute transactions (as noted above with 
respect to owner-occupied homes) when necessary. The system also needs to be constructed so 
that the data in it can be manipulated in many different ways and that there are no inherent 
limitations on the analysis because of the methods of data collection used. 

There are three categories of organizational units and four categories of transactions that 
are classified in the National Income and Product Accounts. Businesses, such as corporations, 
partnerships, and sole proprietorships, are one category of organizational unit; households and 
nonprofit institutions and government (federal, state, and local, except government enterprises) 
comprise the other two. 

Transactions are those related to the production of goods and services, those that occur 
when income is received or transferred, those related to imports or exports, and those occurring 
as a result of investment or savings. The transactions are recorded in five accounts: (I) The 
National Income and Product Account; (2) The Personal Income and Outlay Account; (3) 

Government Receipts and Expenditures Account; (4) Foreign Transactions Account; and the 
(5) Gross Savings and Investment Account. 

The interrelationship and structure of the accounts are easily understood. Each of the 
Personal Income and Outlay, Government Receipts and Expenditures, Foreign Transactions, 

and Gross Savings and Investment Accounts summarize a certain segment of economic 
activity. The total values from each of those four accounts are transferred to the National 
Income and Product Account. It is from this latter account that National Income and Gross 
National Product are calculated. 

The Persona1 Income and Outlays Account, like all accounts, has two sides. One side 
records the expenditures or outlays of individuals for taxes, consumption, savings, and the like, 
and the other side records the sources of income: wages and salaries, proprietors income, rental 
income, dividends. and interest, among others.’ 

The Government Receipts and Expenditures Account shows, on one side, the purchases of 
goods and services by government, payments made to individuals (transfer payments), and 
interest paid. The other side of the account records the taxes received by government. 

‘The description of components of this and the subsequent accounts are intended to be indicative rather than 
comprehensive. For precise definitions see Ref. [7]. 
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The Foreign Transactions Account balances the value of exports with that of imports of 
goods and services. And the Gross Savings and Investment Account records the gross private 
domestic investment which is the sum of capital goods purchased by businesses and the change 
in the value of inventories held. The other half of this account records the way in which funds 
were accumulated to allow capital investments. The sources of the funds are personal savings, 

corporate profits, and depreciation. 
The National Income and Product Account summarizes the other four accounts (Fig. I). 

One side of the account is termed the income side and the other, the product side. The income 
side records the types of income generated in the production of the economy’s goods and 
services. It includes compensation of employees, proprietors income. rental income, corporate 
profits and net interest. These categories total to National Income and after adjusting for capital 
consumption allowances, etc. yield Gross National Product. This side of the account is also 
termed ‘Value Added’ because it measures the additional value added to the goods and services 
produced by the economy. 

The product side of the National Income and Product Account summarizes the personal 
consumption expenditures, gross private domestic investment, net exports of goods and 
services and government purchases of goods and services from the other accounts. It too totals 
to Gross National Product and reflects the final demand or final product flows in the economy. 

MA(‘HI.UP lZNDTHE KNOWLEDGE INDUSTRY 

Fritz Machlup’s, The Production and Distribution of Knowledge in the United States [9] 
defined for the first time the scope of a ‘knowledge industry’ which included education, 
research and development, communications, information machines, and information services. 
Machlup’s goal was to elucidate the concepts of ‘knowledge’ and ‘information’, to define the 
industry in detail, to address the conceptual issues in synthesizing a new way of grouping 
industries, and to measure the magnitude of the information industry, not just in terms of 
output or sales but by total employment, value added, and income originating in the industry. 
Among the problems that Machlup faced were lack of physical output from many sectors, a 
lack of market transactions, and thus market prices for some information activities. ([9], pp. 

44-45). 
In spite of all these problems and many more, Machlup succeeded in arriving at an 

important concept and quantifying the size of what he defined as the knowledge industry. 
The breadth of Machlup’s definition of the knowledge industry is best demonstrated by 

examining in detail the composition of some of the sectors. Education, for example, includes 
eight categories: education in the home, education in school, training on the job, instruction in 
church, training in the armed forces, education over television. self education, and learning 
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from experience. Clearly Machlup’s concept of education is broad and bears little relation to 

the normal economic measurement of educational expenditures by government agencies. One 
major difference is the imputation of value for non-market transactions. The value assigned to 

education in the home is derived by calculating the wages foregone by parents staying at home 
and educating children rather than working. Exceptions can be taken to some of Machlup’s 
approaches. For instance, some would question whether education takes place in a church and 
whether that value should be counted toward the size of the knowledge industry. 

By contrast, the approach used to estimate expenditures for research and development, 
information machines, and information services conforms rather well with National Income 
Accounting procedures for measuring a sector.’ Information machines include, among other 
things, printing trade machines. telephone equipment. office machines, and computers. In- 
formation services include legal, engineering, accounting, medical, financial, wholesale, and 
government. 

Table 7 summarizes the results of Machlup’s estimates. Using 1958 data he determined that 
the size of the knowledge-production industries amounted to $136 billion, roughly 28% of Gross 
National Product. Most of the value (44%) created in the knowledge industry had its origins in 

the education sector. 

PORhT‘S INFORMATION ECONOM\I 

Machlup’s role was one of conceptualizing an information economy and showing the extent 
to which it permeates the economy. In 1977 Porat made a significant contribution toward 
refining the concept and developing a comprehensive methodology for analysis of its size [ I l- 
191.‘ His objectives were to define and measure information activities in the United States, to 
examine the structure of the information activities relative to the rest of the economy, and to 
examine the implications of an economy evolving from manufacturing to information.([ I I], p. 

1). 
Porat’s framework and approach were nowhere as broad as Machlup’s. Porat was trying to 

work within the framework of the National Income and Product Accounts structure to build a 
set of accounts that were consistent yet which measured information activity. ([I I], p. 5). His 
approach was to aggregate information activities into primary and secondary information 

sectors. The primary information sector was defined to “. include those firms which supply 
the bundle of information goods and services exchanged in a market context.” ([I I], p. 4). The 
secondary information sector was defined to include what Porat calls ‘quasi-firms’-groups 
within an organization that provide information services but whose services are never sold in an 
established market. 

In order to determine which industries or parts of industries should be included in the 
primary information sector, Porat went through a detailed listing of industry categories and 
products arranged by SIC number.“ He selected those industries he considered to be candidates 
for primary information producers. In some cases industries could be transferred completely to 
the primary information category. In other cases the industries had to be partitioned. Table 8 
lists the major and secondary categories that Porat defined as the primary information sector. 

Table 7. Machlup’s 19% estimates of the size of the knowledge induytr) (millions of dollars) 

Industry Toul V;tluc Percentage PerccnlJge 
of Total of GNP 

EdUU”o” 6O.lY4 44 I 12 6 
Reseuch and Development 10,990 81 23 
Medl,i of Communution 38,369 28 I 80 
Information MachInes 8,922 65 19 
Information Service5 17.961 13 2 38 

Total Knowledge Production 136.436 100.0 28 5 
Total 1958 GNP 478,900 

Source, (91, pp. 354.357 (22). p 233 Ibr I958 GNP 

Note. Final column does not add IO 100% due 10 rounding 

‘Conformity to National Income PIccounting guidelines was not one of Machlup’s goals. 
‘Porat’s approach to the analysis of the information economy has been extended to other countries. See Ref. [?!I. 

“Porat looked at the 7-digit SIC classification. which is the finest level of detail available. 
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Certain categories in the figure need clarification, including public information and electronic 
investment goods. Within the public information services section of the information 

distribution and communication industries is found library and information centers. and within 

the electronic investment goods section of the information goods industry is the electronic 

computing equipment industry. 

It is instructive to understand how Porat arrived at estimates of the amount of primary 

information activity within a specific industry. Finance and Insurance is a relatively complex 

example ([ 171, pp. 17-43). This industry includes subindustries such as banking, credit agencies. 

security brokers. and insurance companies. Porat notes that some components of these 

subindustries perform an information activity and some do not. In the Ranking industry, a 

myriad of services are provided for customers (deposit accounts, loans, trust management, etc.) 

and certain administrative activity required for the bank to function. Porat’s approach is to look at 

each activity and if it is information-related ascribe its costs and revenues to the primary 

information sector. This is a complex task. To accept Porat’s results it is necessary to analyze each 

industry and decide if the allocation is correct. 

The secondary information sector is much more difficult to measure. This sector is 

composed of quasi-firms that operate within organizations and only ‘sell’ their output within 

their parent organization. Calculation of the percentage of GNP contributed by the secondary 

sector requires that one know the value produced. Lacking this. Porat uses tw’o other quantities 

to approximate the value. The first is the amount of money paid to information workers in 

Source (I I ), 17 23 
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noninformation industries, and the second is the depreciation taken on information machines in 
noninformation industries. 

Development of the secondary sector estimates require several sources of data. First one 

begins with the information activities that are performed within noninformation firms. Porat 
develops such a list which includes activities such as data processing, advertising, letter typing, 
research and development. accounting, and library service.’ The second piece of data needed is 
a list of information workers. Porat develops a taxonomy which includes knowledge producers 

(e.g. scientists. engineers. lawyers, physicians, computer programmers), knowledge distributors 
(e.g. educators. librarians. communications workers), market search and coordination speci- 
alists (e.g. inspectors, brokers, sales, people), information processors (e.g. secretaries, clerks), 
and information machine workers (e.g. typesetters. printers, keypunch operators. telephone 
operators).’ 

A final source of data required is a list of information machines and the industries producing 
the machine\. This data can be derived from an input-output matrix. 

Input-output matrices, or more formally Input-Output Flow Tables, contain data similar to 

the five National Income Accounts but in a different form. The tables show the transactions 
that take place betrzleen various categories of producers, as well as the distribution of producer 
products to individuals, investors, foreigners, and government. In addition. the tables show how 
much value is added to each type of producer’s goods: that is the amount of employee 
compensation. profit. depreciation, and indirect business taxes paid by each producer.” 

Reformating the National Income Accounts tables into input-output tables is extremely 
valuable for analytic purposes. Given data in this and similar forms, it is possible to determine 
the effect of specific changes on the economy: for example. what would be the effect of an $x 
billion reduction in defense spending on the economy? Which industries would feel the greatest 
impact? What would be the impact on individual incomes? 

With these kinds of data Porat first develops a list of noninformation industries and with the 
aid of an industry-occupation matrix of employee compensation and the list of information 
workers, is able to calculate the total compensation paid to information workers in nonin- 
formation industries.‘” Then using an input-output matrix he determines the amount of 
depreciation of information machines used in noninformation industries. Adding employee 
compensation to the equipment cost per year yields an estimate of the secondary information 

sector’s size. 
Porat’s report contains a wealth of data, only part of which can be summarized here. For the 

year 1967 he estimated the primary information sector’s share of Gross National Product at 21.9 

percent using final demand as the numerator.” Alternatively when value added by the 

information sector” is used, the percent of GNP that is information-related rose to 25.1 
percent. Depending on the conceptual approach one subscribes to, the percentage of in- 
formation activities in GNP ranges between 22 and 25. 

Table 9 summarizes the 1967 final demand or product side of the National Income and 
Product Account (Gross National Product), and includes Porat’s data on the information 
economy. The last column of the table shows that roughly 17 percent of all consumer 
expenditures and 37 percent of all government expenditures were for information. In addition, 
I8 percent of all buildings and machines were information-related. 

Table 10 presents the value added, or income side, of the National Income and Product 
Account. The table shows that nearly 29 percent of all employee compensation and 43 percent 
of all corporate profits stem from information activities. 

Table 1 I analyzes the information value added broken down by industry. Overall 25.1 
percent of GNP originated in the information sector in 1967 according to Porat. Rubin and 

‘See ([I I]. p. 150) for further details. 

%ee ([I Il. Chapter 71 for details. It is beyond the scope of this paper to delve into questions related to information 
professionals. 

‘See (14) for details. 
“The industry-occupation compensation matrix reports the total amount of money an industry spends for labor. 
“Final demand is the sum of personal consumption expenditures. gross private domestic investment. exports. and 

government purchases of goods and services. 
“Value added is the sum of compensation of employees, proprietors income, rental income, corporate profits. and 

interest. 
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Table I I. Total and information value added by industry. 1967 (millions of dollars) 

lnfo%atlon Inform- 
value percenl of I 

Total GNP for all industries 

added 

795.388 

added Uxll __._~ 
200.025 25 1 

I 

1 Agriculture 
Mining 

/ Consrrutrion 
’ M~inufdcturlng 

nondurable goods 
Paper and allied products 
Printing and publrshing 
Other 

Durltble goods 
Furmture 
Mxhlnery excluding ciec:rwal 
Electrical machinery 
Inwuments 
Miscellaneous manufucruring 
Other 

Transportation 
Commumcatlon 
Public utilities 
Wholesale and retail trade 

Wholesale trade 
Rcraii trade 

Finance. insurance snd real estate 
’ Services 

Personal and miscellaneous 
repair services 

.Mlszellaneous repair services 
Motion Pictures 
Amusement and recreation services 
Medical and other hcallh services 
Miscellaneous professional serwccs 
Educational services 
Konprolit membership organ’ralions 
Orher 

Government and government enterprises 
Fcdefid 

General government 
Government enrerprires 

Staie and local 
General government 
Government cnlerprisc 

Rest of world 
S~arlsllc‘d adJustment 

26.733 0 0 
13,886 0 0 
36,102 X,S2? 23.6 

223,729 32,691 14.6 
90.595 I 1.762 13.0 

8.005 I.539 lY.2 
IO,?18 10,223 95.4 
71.872 0 0 

133,134 20,929 I.5 7 
3,380 528 IS.6 

23.980 3.198 13 3 
19,959 12,123 60.7 
5.606 4,309 76.9 
3,305 771 23.3 

76.904 0 0 
32.040 0 0 
17.632 17.609 (a)’ 
18.429 0 0 

129,863 16,053 12.4 
5 1.802 8,584 16.6 
78.06 I 7,459 9.6 

108,840 41.425 38 1 
86.992 43.02 1 49.4 

Y,751 853 87 

11,919 
1.690 
3.607 

21.392 
12.738 
5.446 
1.527 

12,922 
95,827 
40,559 
35,865 

4,694 
55.268 
49.222 

6.046 
4,510 

802 

10,703 8Y.8 
1,525 (a) 

485 13.4 
5,754 26.9 

12,181 Y5.6 
5,170 (ilJ 
6,348 84.3 

0 0 
40.699 42.5 
15,771 38 Y 
10,232 28.5 
3.539 75.4 

26,928 48.7 
26,928 54.7 

0 0 
0 0 

Source Adapted from (11). p. 55-56. Some subcategorw have been omitted so toklls in sub- 
categortes may not ;rdd lo Industry totals 

‘Note. Porat lbund discrepanoes between the figures supphed in the National Income Ac- 
counts and the Input-Output worktape. For the values Indicated wllh ;m ‘(a)’ he asslgned 100 
percent of the industry to the Information sector. 

Taylor[25] recently updated Porat’s work and found that in 1972 this value had declined to 24.8 
percenLi3 The sectors with the highest information value added in 1967 are services, with 49 
percent and government at 43 percent. Significant portions of some industries’ output are in the 
form of information. 

MACHLUP ANDPORAT: AN ANALYSIS 

To compare the works of Machlup[9] and Porat [l I-191 is, to some extent, to compare 
apples and oranges. The two address the same general topics, but their approaches are much 
different. In Machlup’s work the concept of an information economy is explored for the first 
time. Reading and then rereading Machlup after a lapse of ten to twenty years makes one 
realize that we now take for granted much of what was presented in his original work. No doubt 
each reader could quibble with the scope of the definitions, but few would take issue with the 
major ideas. 

“Rubin and Sapp[Zhl update other issues addressed by Porat 
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Machlup presented the ideas and the justification for the idea. and performed calculation5 

to determine the scope of the information cector. It is with the latter that comparisons can he 

made between the t~vo authors. 

The major difference between Machlup’s and Porat’s-work ii; in the approach they take to 

the data analysis. Machlup‘s major goal w;w to define the information economy while Purat’s 

was to measure the size of the economy using concepts drawn from National Income 

Accounting. Machlup divided the information industry into five sectors (education. research 

and development. communications. information machines, and information services), while 

Porat began with the idea of inf~~rm~~tion activities and grouped them into primary and 

secondary inf~~rlli~lti~~n sectors. depending on the presence of ;I market transaction for in- 

formation involved. 

Some of the differences in approach come out clearly when Porat compares his values of 

the size of the information economy with those of Machlup for 19.58. Table I? reproduces part 

of Pot-at’s comparison in which he converts his concepts into those used by Machlup, A major 

difference between the two authors is that M~~chlup imputes \siuei for certain items for which 

market transactions do not occur, such as the wages foregone by mothers raising their chiidren. 

This alone accounts for almost all the $39 billion difference in their estimates for education. 

Another difference is that Machlup includes certain types of intermediate purchases as 

investment rather than omitting them from total demand.lJ Adjusting the data in this Way. Porat 

found Machlup’s calculations to result in 29 percent of GNP belonging to the inf~~rrn~lti~~n sector 

and his own to result in 16 percent for the primary inf~~rrn~~ti~~n sector. Porat notes that the 

difference between the two values is partially accounted for by the secondary information 

sector ([I I]. p. 47). Porat’s original calculations of the 1958 size elf the primary and secondary 

sectors show $84.9 billion and $85.6 billion respectively before adjustment of Machlup’s 

concepts. ([I I], p. 171). The ratio between the sector values is roughly equal so one would 

expect another I6 percent for the secondary sector. making Porat’s estimate even higher than 

Machlup’s. 

Machlup’s comments on Porat’s study appear in the first of an eight volume series which 

will eventually update the 1962 Lvork ([IO], pp. 727-341). Machlup is critical of Porat for the 

liberties taken with the National Income Accounting conventions even though Porat says he 

intends to follow them closely. Specifically in dispute are Porat’s estimation procedures for 

certain sectors. Reviewing the ~~cc~~untin~ procedures and myriad data sources used by the 

Bureau of Economic Analysis. one cannot but feel that the estimating techniques u$ed by either 

author are not truly out of line and that calculating the GNP is not a cut and dry procedure.” 

Machlup comments critically on three points that Porat raises about the I962 study. First, 

the issue of the strictness with which each study intends to or should adhere to National 

Income Accounting concepts is addreswd Lvith each author suggesting that the other is taking 

.XiF 

I h ‘!, / 

“The example uf intermediate demand that Porat u\e\ to iiluxtratr the i\\ue i\ Adw !i\inp. I[ I I], p, 44). HuGne\w\ 
purchase advertising $pace from newspaper\. In National Income Accounting terms this purchaw i\ intermediate-it i$ not 
related to or included in final demand calculation\ Machlut, treat\ it a> an invr\tment m:& b\ the firm and add\ it to tinal 
demand. 
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unnecessary liberties. The authors have both common and different purposes. Machlup is trying 

to describe the scope of the information economy. and Porat is trying to use National Income 
Accounting and other data to operationally measure it. 

A second point relates to Porat’s technique for measuring the secondary information sector. 
Machlup notes: 

“Porat, contrary to my methodological resolution, does include in his secondary information 
sector data on employee compensation of information workers, labor income of proprietors 
performing information tasks, and capital consumption allowances taken on information 
machines, in ‘noninformation industries.’ In other words, he mixes information inputs in 
industries outside the information sector with o~~pz4?s of industries in the information sector” 

([IO], p. 340). 

Machlup’s point is well taken since it appears that Porat makes the same mistake he accuses 
Machlup of making with respect to intermediate goods. 

The final point is a dispute over whether value added or final demand is the correct measure 
of size of the information economy. Porat calculates it both ways and the difference is around 
three percent-very small indeed. 

THE FUTURE OF AN INFORMATION ECONOMY 

The first section of this paper showed that a shift had taken place from an agricultural-based 
to a service-based economy. and in the preceding sections and evidence accumulated by 
Machlup and Porat was presented to show that a significant portion of the Gross National 
Product is information-related. Further, the evidence suggests that information products and 
services are to be found throughout the economy. as are information workers. This part of the 
paper addresses the likely future of an information economy. It looks at the historical data 
accumulated on the growth of the sector and compares it to the growth of other sectors. Then 
attention is turned to the future, and by using data and ideas about the growth of the service 
sector of the economy conclusions are derived. 

Porat has calculated the portion of National Income generated by the information sector for 
selected years from 1929 to 1972, and a modified version of that data is presented in Table 13, 
with percentage distributions of it in Table 14.‘” The data are presented in current dollars (that 
is, unadjusted for inflation) because no time series are available to deflate the values in the 
information sector.” What can be observed is the steady growth in National Income at about 23 
percent per year over the period 1948-1972. The average annual growth rate is highest in the 
information sector at 24 percent, next highest in the government sector at 22.9 percent. and third 
in the services sector at 12.7 percent. 

Table 13. National income of industry group (billions of dollars) 

Year Total 

i 

Agriculture -.-- indusiry Services Government Information1 

Nalional 
Income 

- 1929 86.X 8.5 33.4 25.4 2.9 15.8 
~ 1933 40 3 3.9 12.3 11.6 3.0 9.2 

1939 72 6 60 26.3 20 7 5.2 14 I 
1948 225.9 22 3 92.3 60. I 12. I 38 0 

305 3 17.1 122.5 78.4 22.5 629 i 1954 

/ 1963 19.58 370.8 484.0 18 186 5 139.5 180.3 
97.5 30 0 84.9 

125 8 36 9 II89 
/ 1967 655.6 20 7 235.6 167 8 52 9 1739 / / 
( 1972 956.7 30 6 320 2 251.3 81.3 266 3 ; 

S[rurce, Adapted from (11~. pp, 66-68. The informatmn secror column of the table (column 7) 
w;ls computed by subtracting rhe Information portion of e:lch sector from that sector’s total 
Neiional Income In Porat‘s table and adding 11 to the new informaclon sector in ths table 

ihRecall that National Income is the sum of employee compensation. proprietors income. rental income, corporate 
profits and net interest. Gross National Product ib the sum of National Income and business transfer payments indirect 

business taxes. capital consumption allowance\ and a few other small items. In 1978 National Income amounted to RI 
percent of GNP’? $2.128 billion. 

“Seriec arc available for all the other industries. 



A comparison of the growth of GNP in constant dollar\ (Table 2) with National Income 

growth in current dollars (Table 13) is instructive.‘~ The constant dollar average annual growth 

in GNP was 5.6 percent over the 1948-1971 period, while services grew- at 6.5 percent. 

government at 5.0 percent. and industry at 5.4 percent per year. After adjusting for inflation 

(i.e. using constant dollar GNP estimates). the differences are very large. Extrapolating the 

constant dollar growth in the information sector suggests a figure in the range of h-10 percent 

per year. 

Another issue that arises is whether there is 21 shift in the distribution of National Income or 

GNP between the various sectors. The constant dollar GNP figures of Table 3 suggest there has 

been little change in the distribution over the period 1972-1980. with about 40 percent of GNP 

in industry and 43 percent in services. Table I4 shows the percentages including information. 

When compared to the position depicted in Table 3 for the period 1977-1980 (i.e. little shift in 

distribution between \ectors), it appears that the inform~~tion sector will level off rather than 

continue to produce a higher percentage of Nati~~n~~l Income. 

The quantitative evidence extr~ip~~l~~ted from Porat’s 19771 estimates thr~~ugh 1980 suggest 

that the inf~~rrnati~~n economy is not the growth sector that one imagines. In constant dollar terms it 

is probably growing at the same rate as Gross National Product. which is still significant 

considering other sectors are growing more slowly. 

How does one explain the change’? Have w/e not been led to believe that this is the 

information age and that information is the major growth industry? If we read the advertise- 

ments by large U.S. corporations, we would believe that everyone is involved in the in- 

formation explosion and that there are enormous amounts of money. machinery. and people 
involved.‘” 

A useful way to analyze these issues is to divide the information economy in two ways. 

First consider inform~tti~~n products and inf~)rm~~tion services. and then analyze inf~~rn~ati(~n 

c~~nslirners. inf~~rmati~~n producers. and g~)vernment inf~~rrn~iti~~n users. 

Goods and services produced in an ec~~n~~rny are normally classified as intermediate or final 

in nature. An intermediate good or service is produced by one organization and supplied to 

another to be used in the development of a final product. The information sector, as we have 

seen in the classifications developed by Machlup and Porat. cons&s of organizations that 

supply both information products and services. It is likely that the growth pattern of these two 

sector\ will be radically different. The reasons are straightforward. 

If a particular activity is performed or an item supplied, there is a mix of labor and capital 

involved in producing the product or service. As the cost of labor increases, the producer and 

consumer have a number of choices. The producer can decide that the labor cost increase is 

reasonable, and pass it onto the consumer. Or the producer can decide that the cost is too high 

and begin to substitute (or plan for the substitution of) equipment for labor on the theory that 

equipment will cost less than labor. The consumer can either accept or reject a higher priced 

product or service and c~~n~equently indicate the limits on the price willing to be paid. 

‘“Porat’\ data on the sire of the information eccmomy i\ provided hy induttr) in term\ of N;~tional Income. No son\tnnt 
dollar figures for the information Fector are awilahle. and no Natiorxll Income figure\ in constant dollar\ by industry are 
available. Thk i\ the hest comparison pos\ihle. 

“Typical of this type of adverticing ij that of the Bell System in Smithsoniun I!:8 (Novemlw 1981) I%-155. The 
advertisement explains that me are no longer an industrial but an information xxiety. The contribution of the Bell SW 
tern i\ in the form of electronic i&itching and other communicntton+ equipment. 
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Applying this to the information economy we can first observe that this sector is relatively 
labor intensive. While the relative price of labor is bound to increase, it is not as clear that the 
price of information machines will continue to increase (considering price versus performance). 

Thus the likely growth in the information economy is in the area of intermediate and final 
information products rather than services because of the probable substitution of machinery for 
information professionals. This does not mean the demand for information professionals will 
not grow. only that it will not grow as fast as the demand for information machines. 

A second approach to the analysis of the future structure of the information economy can 
be made by anaiogy with an analysis of the service economy developed by Stanback[6]. He 
suggests that if one examines the structure of the service economy in terms of consumers, 
producers. and public organizations, the structure and future growth patterns are much more 

apparent. 
Consider the use of information products and services by consumers. There is a long history 

of consumers in the United States favoring the purchase of physical items of all types; two 

homes, two cars, and multiple television sets are examples. (See Ginzberg’s forward to (6), pp. 
xi-xii). It is unlikely that U.S. consumers will change their purchasing habits when it comes to 
information machines versus information services. 

Certain types of products and services have what is termed complementarity, and this is 
especially true for consumer goods like automobiles. If one buys a car one also has to have it 
serviced. If one plays tennis one needs tennis balls, a racket, and so forth. Clearly, there are 
degrees of complementarity, and in the case of acquiring an education one consumes few goods 
beyond normal besides writing implements, paper, and books. But that too has changed, and 
there is clearly a complementarity question involved in the analysis of information products 
versus services. Acquiring an education may involve library assistance (information services) as 
well as using a computer for bibliographic retrieval (information machines). The choice depends 
on availability, relative price, and time. 

The work of Linder with respect to time allocation theory is relevant[32]. Some of Linder’s 
ideas were first applied to library problems by N. (De Wath) Van House[33]. The crux of 

Van House’s argument is that as the relative price of information services (library services) 
increases with respect to the time required to retrieve information, the more likely it is that a 

user would obtain the information by, say, buying a book rather than waiting for it to be 
returned to a library. 

These arguments apply to the relative growth of consumer information products versus 
information services. When the user’s available time becomes more expensive and scarce, there 
will be a tendency in some cases to substitute goods for services. There are situations where the 

reverse is true, a person with large amounts of money will pay someone else to do almost 
everything.‘” But one suspects, without concrete evidence, that the central tendency is toward 
substitution of machines for labor. 

The overriding factor in the use of information products or services by producers is the 
relative cost of each. Should the cost of labor increase. capital will be substituted. Com- 
plementarity arguments hold here as well. With the shift to a greater reliance on technology as a 
substitute for labor, the producer may cause the creation of jobs in the information machines 

sector. 
The future growth of information products and services by the government or public sector 

has to be viewed within the current context of the scaling down of the size of government. The 
growth in the government sector was brought about by an increased demand for educational, 

health, welfare. police, fire, and sanitary services. These in turn were needed because of an 
increasing rate of population growth. and a movement to urban areas where services that the 
private sector could not supply were provided by government. Now with population growth 
declining and pressure to reduce federal, state, and local government spending, it it likely that 
past trends will not continue. 

Insofar as information products and services are concerned, education and research and 
development are likely to suffer declining support. On the other hand, rationalization of 

“‘Lord Peter WimFey’s ‘Bunter’ comes to mind 
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services will mean a more heavy emphasis placed on information machines as a substitute for 
labor. 

An analysis of the future of the information economy cannot he complete unless con- 
sideration is given to the effect of productivity changes.” Stanback suggests that the produc- 
tivity gains in the service sector do not match those made in nonservice activitieslh]. There is 
reason to believe that the same holds for the provision of inf~~rmation services versus 
information products. 

In conclusion the future growth in the information industry will take place in the area of 
information products. The evidence from the consumer, producer, and government sectors ali 
suggest acquisition of information machines over information services. 

The final topic addressed in this paper is whether National Income Accounting concepts and 
methods should be revised to reflect the presence of an information sector in the economy just 
as there is a services or agriculture sector. The best approach to answering that question is to 
determine who currently uses the National Income data, what they use the data for and whether 
current or potential users would benefit from such a change. 

There are several major groups of individuals interested in the problem. One group is 

interested in the concept of an information economy and the problems of defining knowledge. 
information and the knowledge industry. more than they are concerned with quantitative 
information about its size or growth. Researchers are interested in the accounts and the 
emergence of an information economy because of the potential for testing hypotheses and 
developing models of economic behavior. The public at large is interested in the accounts 
because they provide data on economic well-being. 

The two major groups of users of the data are those who need it to make business decisions 
and those who need it to make public policy decisions.” The variety of uses of the data for 
business purposes is large.“? A decision maker has to consider factors such as production levels. 
employment levels. plant capacity. product demand. investment decisions and plant and 
equipment expenditures in the normal course of affairs. The National Income Accounts data 
can give the business person valuable information on the conditions in the world external to 
the business. with the hope that more rational actions result. 

From a public policy standpoint, the accounts are extremely valuable. They serve as a basis 
for determining whether full employment. price stability. and economic growth are being 
realized. They help in the short term analysis of heal. rn~~net~~ry. and wage-price policy, and 
long term analysis of demands for skilled labor. and financing for capital formation ([17j. p. 6). 
Many federal. state. and local government agencies use the data to evaluate the economy’s 
performance. 

If the National Income Accounts were to be restructured to include an information sector. 
the results would be valuable to researchers interested in the inf~~rmati~~n economy and 
structure changes in the econ[~my, but it is d~~ubtful that they would be of much use to other 
groups. Previous sections of this paper have shown that by proper definition and concep- 
tualization it is easy to show that there is a set of activities which can be categorized as 
information-related. These activities have to do with production ant! dissemination of know- 
ledge and information, and they use existing institutions. machinery. and labor. 

How useful is it for a business condition\ analyst or a public policy maker to know that a 
piece of machinery is being used for inf~~rrn~~ti~~n pr~~ducti~~n purpose\ rather than some other 
purpose? What is the difference between providing an information service and any other type 
of service? One difference is that information rather than shoes or ice cream is being produced. 
But other than the fact that it is information and not ice cream, is it not sufficient to know 
certain types of workers perform information activities and certain types of machines do 
inf~~rmation processing? Is not the level of empl~)yment of workers in industries” the produc- 
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tion of machines in industries and the provision of services from industries the question? 
Knowing that there are information functions within all organizations does little to help the 
analyst better understand business conditions. Knowing that information activities will fall or 
decline in the future seem relatively unimportant compared to knowing whether the employ- 
ment level in a particular industry will be greater or less in the future. From this perspective, 
there is little that would be accomplished by restructuring the National Income Accounts on a 
permanent basis. Continuing ad hoc studies should definitely be encouraged. 

CONCLUSIONS 

This paper has shown that by re-grouping the outputs of existing industries it is possible to 
form a new information industry category. Some of the outputs that come from the information 
industry are ‘new’ in that they did not exist in previous years. Many are the same outputs 
re-grouped into a new category. The evidence suggests that the concept of an information 
economy is new but many of the products and services in it are the same. It is not clear that 
there has been a shift from a services to an information economy, rather a relabeling of existing 
products and services. 

The information economy can be divided into information products and information 
services and the evidence suggests future growth will take place in the information products 
portion of the sector. The implication of this finding for the library profession is that we cannot 
expect the demand for the services of librarians to increase simply because we have entered an 
information age. The concept of an information economy has many meanings and only a small 
part of it pertains to traditional library activities. The skills that a person with library training 
possesses are certainly relevant in the broad information economy. The challenge is to market 
those skills. 

Finally, this paper has demonstrated that it is unwarranted at the present time to consider 
restructuring the National Income Accounts to reflect information activities. The majority of 
users of the accounts would find little use in such repackaging. 
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