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. INTRODUCTION

A. The SNIA as a System
1. Development
a. The Past

1) Information industries are mostly regulated by special (telecommunications,
education, cable TV, etc.) laws and surveyed by special "industrial” (cultural,
telecommunications, etc.) statistics.

2) A wide variety of analysts, observers, scholars and politicians agree that

- Rapid integration, homogenization and restructuring of the traditional information
activities, occupations, professions and industries are the prevailing general processes
in the developed and developing world.

- Knowledge stocks and information flows are expected to be the politically most
important fundamental elements of information societies, that -- regulated in
laws -- define their character and development. Thus knowledge stocks and
information flows are the subject of direct political interest.

- Various kinds and media of information are increasingly substitutable for users
due to the impact of digital information technology and networking.

- Even though commoditization is going on, the bulk of information flows are
not accounted as economic flows.

- Information related non-economic factors, such as the deeply rooted desire of
people for personal freedom, including freedom of speech, privacy, democracy,
national identity, and freedom of the nation and freedom of country;
sovereignty, autonomy seem to have an increasing role in national and world
affairs.

- In central government, information is viewed in a number of ways: as power, as
a resource, as a commodity, as cultural and moral value and as an object of
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protection. These aspects should be assessed and harmonised in the frames of a
comprehensive information policy which extends to the public and private sectors.

- The power aspect of information -- concerning power of the state -- requires that
the information transactions and processes may not endanger the nation and
country, its national security, constitutional stability and governability and state
should maintain its subsistence and react accordingly to the internal and external
changes.

The isues related are maintaining key telecommunication  equipment,

secrecy and also maintaining information sources, and institutions
which provide timely, relevant, unbiased and complete information to
governments. This latter aspect is closely related to the "resource" aspect.

- The power aspect -- concerning power of the state forming elements -- also
requires the maintenance or improvement of the definition and balance of state-
forming elements and that the government should provide information on its
activity to the state-forming elements and define and maintain human rights
including privacy.

- The resource aspect of the own information activity of central government
requires that it has to possess over satisfactory information resources for its
activity. In the frames of its obligation and commitment to promote economic
activity in order to grow national income and national wealth, it should promote
the accumulation of information assets and the information activities that
contribute to the growth of national income and wealth.

- The commodity aspect of the information activities of government requires that
it should output such information goods and services for whose output it is
obliged by law and provide optimal conditions for dissemination and traffic of
such information. In the frames of its general obligation to promote economic
activity in order to growth national income and national wealth and income it
should provide a big homogenous marketspace for information production and
distribution without unnecessary bars, synergy of government and market
information suppliers. To different extents in various countries, it requires the
protection or promotion of domestic information producers, the "bit industries".

- The cultural value aspect requires that production, accumulation, use, export,
import of those information goods and services that can be called "products of
high culture”, or "products of national culture” should be protected or
supported.
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- The moral value aspect of information requires that production, use, export,
import of those information goods and services that have or represent moral
value, will be supported or protected while "immoral” goods and services are
banned or handicapped, at least for a certain set of consumers, particularly
children.

- The social aspect of information requires that information produced should be
redistributed; a minimum amount of free public information should be provided
by governments to the information-poor and outstanding and socially dangerous
inequalitites in the ownership of knowledge should be decreased.

3) A comprehensive information policy is a policy whose object are non--industry-
specific information transactions or a policy that effects in all or most industries or
for all or most individuals. Formulating and conducting a comprehensive
information policy need an intellectual framework including general notions and
concepts.

4) A comprehensive information policy assesses the real-world (material) and
financial implications of information transactions. Such a comprehensive policy -
- because of the vast, growing, interwoven and ever-changing subject-area --
must be partly based upon comprehensive measurement in both value and
physical units. A harmonized and consistent comprehensive macro-level system
should be available to model and explain information processes and
phenomena. The statistics should be expressed mostly in common units of
measurement. The scope of such a system should cover all transactions when or
where information goods, services or human knowledge are involved.

5) In value (financial) terms, the System of National Accounts (SNA) as a
comprehensive value-based system -- with a number of modifications, of which
a few will be discussed later -- may provide a suitable frame for policy making and
some science issues. SNA is known in the U.S. as NIPA and is published by BEA.
The current version of SNA is Revised System of National Accounts, 1992
(ST/ESA/STAT/SER.F/2, Rev.4) which has been referred to as [SNA92]

6) UNESCO, UPU, ITU, WHO, ILO and other international organizations
present such natural-unit-statistics which obviously focus at their problem area
and serve for their particular purposes. New media are less covered in these
surveys than they deserve. These systems don't even aim at providing a
comprehensive framework. The experiments in Japan and the cooperative study
by de Sola Pool and coworkers were the pioneering in the comprehensive
approach based upon common natural-units of measurement. The compilation of
World Communications Reports represent the first significant, world-scale,
international efforts to describe information phenomena altogether in a complex,
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comprehensive and standardized -- but not yet commensurable -- way, within
the frames of official statistics. However, there is still no comprehensive, common-
natural-unit-based system available.

7) The recognition of the lack of a comprehensive, common-unit system and the
attractive opportunity of measuring and modeling knowledge stocks and
information flows lead to suggestions to modify SNA and the invention and
implementation of the System of National Information Accounts, (SNIA), a
comprehensive, bit- and value based satellite system.

SNIA may help to understand society -- old and new phenomena -- from a new
aspect.

8) SNIA emerged from the efforts made since 1982 in Hungarian Central Statistical
Office. These efforts aimed at the foundation of a comprehensive conceptual and
statistical frame which - together with SNA and a number of auxiliary indicators
- would be suitable for measuring the main processes and phenomena in the
world of information and communications at a macro level.
The fundamental concepts and classifications were described in a
number of working materials and some of them in the official documents of
HCSO. A Methodological guide for SNIA'92 Hungary has also been prepared.
This describes the data sources and algorithms that have been applied when
compiling SNIA'92 Hungary. The database of SNIA'92 Hungary covers the
period between 1945 and 1990. Raw statistical data were gathered and
accumulated for transactions with 24 kinds of nformation goods (as books,
newspapers, journals, audio records, recorded audio tapes, videotapes,
magnetic diskettes, magnetic computer tapes, paper-based government and
business documentation) together with 19 information services (as radio-and
television broadcasting, cable television, education, phone-calls,
telegrams, theater and movie performances), and for human knowledge.
The data were mostly taken from official statistics. ~ Altogether, over 500 time-
series of "raw" variables and several constants were included. These data
then were transformed to common natural units: bits. Then aggregates of the
"Information Production Account”, "Information Capital Account”, "Information
income accounts” and "Rest of the World" accounts were estimated or
computed for each good and service, for all goods, all services, main
sectors of the society (households, "socialist state", corporations etc.),
"human consumable” goods and services and for all goods and
services altogether. Three versions -- 1990, 1991 and 1992 -- were
matched against the known historical events and known or assumed
processes in the country. No twin tables were compiled; economic flows
accompanying information flows are not reflected in these  pilot studies.
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b. A short characterization of the available system

9) SNIA has been based upon the same fundamental general concepts as
[SNA92]. These include actor, institutional unit, sector, good, service, commodity,
transaction., stock, flow, account, balance. The very same concepts, however, have
sometimes been interpreted in a wider environment due to the needs of
reflection information phenomena to include events and objects that are beyond
the scope of SNA, but seem to be important.

10) The revisiting and review of concepts and classifications of [SNA92] have
produced the impression that a feedback from SNIA to SNA also would be
desirable and important.

11) New integrated sectors; the main groups of social actors of information affairs,
who are relevant to policy making, should also be added to those of SNA to
reflect the real situation, phenomena and processes.

12) The fundamental question of SNA is "Who does What by What means for
What purpose with Whom in exchange for What with What changes in Stocks?"
Acccordingly in SNIA, a general transaction assumes at least two actors, at least
one of which outputs a good or service to the other.

13) Information is understood here as something which forms or is formed within
(the brain of) either human or machine actors, or is represented in/on the
goods/services outputted. Volume/Zamount of information carried by physically
existing goods and services - in a standardized communication situation as defined
here - is an attribute of goods and services which is similar to some physical
parameters. This interpretation seems to be in harmony with exact theories of
information, such as Shannon's.

14) In accordance with this, a transaction can be called an information transaction,
if it implies the flow of information, a change in the state of informedness, or
ownership of knowledge of the sides. There is a set of goods and services whose
main function is just to convey/carry information, these are called information
goods and services. Information goods do not include machines like computers,
office and telecommunications devices; rather they include books, diskettes,
records and a number of other durable media.

15) A non-exhaustive list of the main categories -- in terms of which SNIA
describes information phenomena -- includes information-input, -output,

production (gross and information added), -consumption, -use, -asset, -accumulation, -
capital, -stock, productive -consumption, -capital consumption, -export, -import and
externalities. Unlike SNA, SNIA makes difference between use and
consumption: while consumption assumes annihilation of the good or service,
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use does not. Almost the whole arsenal of macroeconomics is expected to be
transformable to SNIA.

16) The most outstanding difference between SNA and natural-unit-tables of
SNIA is in the way they value flows and stocks. While the valuation of
transactions in SNA has practically been based upon general substitutability for
money, i.e. on opportunity of exchange, in SNIA it is based upon general
substitutability for a digital record, an opportunity of recording. Accordingly, it is
not information in SNIA which is considered as resource or product, but goods
and services (including non-durable signals) which carry/convey information.
This is in agreement with SNA where it is not "value" which is considered as a
resource or product, but goods which have or convey value. Information
interpreted in such manner can be treated similarly to heat.

17) There is a broad agreement in psychology and cognitive sciences that human
information processing is a massively parallel process, in which several faculties
of the mind are involved. SNIA should consider an advanced model of human
information processing. Accordingly, various versions of SNIA account the
information that goods and services convey at "sensory' or at ""perception™ level.

18) The "natural-unit” SNIA tables are compiled in bit units. Most tables that
concern all information goods and services altogether, may be compiled in value
units either. These tables show "information economy" in a commodity approach.
These tables do not belong to the standard set of tables of SNA, for they contain
figures for such a group of goods and services whose elements are scattered in a
number of industries, group of kinds and group of services of standard SNA.
This set of economic-value-based twin-tables, however, creates a bridge, a direct
linkage to SNA.

19) SNA emphasizes that when focus attention on one field, it is useful to
associate non-monetary figures to the monetary ones. In SNA non-monetary
figures mostly relate to producing units and factors of production and
users/beneficaires.

20) While SNIA has been designed for macro level analyses, its concepts and
structure make it usable for treating other communication issues and situations,
as regional communication or communications among various communities and
groups. These accounts do not organically belong to the SNIA as proposed here.

21) As for now, when implementing SNIA in pilot studies experimentally, its
requirements can not be met completely. At present, SNIA can be implemented
as a macro-statistical satellite system to SNA. Having standard information-
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accounting introduced at institutional units -- actors of the economy and society -
- SNIA could be implemented as a real national accounting system.

c. The Future

22) SNIA should be standardized at the international level, so that it can be used in
the same way in various countries. Without standardization and official
introduction, SNIA cannot reach its objectives. For those details that cannot be
standardized, imputation procedures remain open for all countries so that they
can find the best estimates. SNA should adopt a number of classifications
reflecting the character of information transactions.

23) SNIA should reflect the opinion of standardizing international community on
the role of information and knowledge, particularly human knowledge in
society. It should provide guidelines and principles for international organizations
and national official statistical organizations for the contents and ways of surveying
information industries: telecommunications, education, printing and publishing,
R&D, information services, financial institutions, governments.

24) The figures of a standardized SNIA should mainly be based upon the regular
annual, biannual and quinqueannual surveys of UNESCO, ITU, UNSO, and other
international organizations. Objectives and principles of SNIA should govern the
structure of these surveys.

25) Private information industry may outpace official statistical administrations in
introducing SNIA.

2. The objectives of the future system

26) The objective of the system is to provide a comprehensive, multipurpose
intellectual framework. At the macro level, the framework should allow the
governments, business groups and citizens to analyze and display the important
and relevant individual features of the countries and to provide information for the
government to formulate the objectives, and legal norms, to conduct and monitor
the effects of a comprehensive -- non-industry and non-department level -- national
and international information policy . In addition, it should be useful for conducting
scientific research.

27) At micro level, the system should provide sound basis to analyze
information transactions and wunderstand their social and economic
consequences.

3. Significance of SNIA
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28) After its implementation and introduction to official statistics and
government activities, SNIA actually should declare the view of the society on
fundamental issues; the relationship between society and knowledge, society and
human knowledge, knowledge and information, value and volume of
knowledge and information, human and machine knowledge and information. It
implicitely defines the purposes of the society with information and knowledge,
their production, consumption and use. All this determines the practical
significance of SNIA.

29) The scientific, methodical, statistical and economical significance of SNIA as
an intellectual framework or vehicle comes from the fact that in accordance with
the increasing substitutability of

-- different media (information goods and services with other information goods
and services),

-- human information activities with machine information activites,

-- information goods and services with human knowledge and vice versa,

it allows for their uniform common treatment. This will be explained in the
foregoing paragraphs.

30) Traditional statistics do not determine the amount of information that
different media convey altogether while they are used, produced, exported,
consumed, imported or accumulated. With a common treatment of various,
commensurable media gross information production, use, consumption, etc. may
play the role of indicator "steel production” played in statistics in the first half of
the century.

31) The interrelation between computers and other information machinery and
humans frequently is reduced to the issues of creating or losing jobs, and of
contribution of information technology to productivity. Common treatment of
certain commensurable human and machine transactions may contribute to this issues
and also come up with new aspects.

32) These new aspects may make questionable some of the fundamental categories and
classifications applied in economics. In traditional economics humans are

represented by "labor"”, "final consumption” and machines are represented by
"production”, "productive consumption”, "accumulation”. Humans have played
an outstanding role, when factors of production (labor) and consumption
(households) of society are considered in macroeconomic theory that has been

invented by humans and for making decisions in their interests.
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33) In a society where machines play decisive role in production, assets and
consumption particularly in information assets, production and consumption, a
new alternative economics and economy may be advantageous. Though this
development may seem to be premature, one can assume that such economics
probably will provide a more equal treatment for machines.

Human-centered societies have created special rules for human
individuals, such as owning rights, protection these rights, ban on
homicide, and a lot of others. These rules might have come out of the
natural solidarity of humans, reflexivity of perception, the
incomparable value of humans and a number of other factors. In a
society where these aspects are less important than in the Past, people
view themselves more and more as machines, and some aspects make
it even advantageous, it may be reasonable to accept or to attribute
some kind of legal personality to certain machines.

34) The reproduction process of information goods and services is only partly
covered by SNA in economic value terms. Huge masses of information -- such as
home education or foreign broadcasting which make the bulk of externalities
and consumption -- currently remain outside the frames of SNA or their
signficance remains hidden because the value terms of SNA are not even near
proportional with political significance bound to their volumes. SNIA with
common treatment of the whole consumption - production - consumption - use -
production process may provide a tool to understand the whole social reproduction
cycle of information.

35) It is known that the output of marketed and non-marketed goods and
services have been valuated in different ways in SNA. The role of state and
government in financial terms cannot completely be assessed. A large or major
part of the lattter kind of activities should be considered as information activity.
SNIA, in principle, with common and equal treatment of various sectors, provides an
opportunity to measure the productivity of market and non-market information
activities. For this purpose a strict definition of output services is needed.

The effectiveness of a local government cannot be assessed while its
output is described in overgeneralized and/or fuzzy terms like
"General government” or "Safety". It will be commensurable,
however, when the activity will be redefined in details in physical, office-

automation-process-terms and becomes activities as "building licensing”, "elevator
licensing", "supervision of shops", "providing passport”,  "providing social
security number”, etc. The difficulties and traps on this area are visible, but
the opportunities information technology offers in this area shouldn't be

underestimated.
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36) SNIA is object, subject and tool of policy making.

37) As a tool, SNIA with SNA should serve as a permanent background for
assessing the political significance and various possible real consequences of
various measures to be taken. Such a system offers a lot of plausible
comprehensive categories, statistical indicators, figures and models for nation-
level political thinking and for formulation of nation-level political objectives and
barren zones. As such, it has to reflect subjects and objects of information law
and influence information law.

38) As soon, as the idea of a SNIA has been presented it has become the center
of debates. It concerns various interests goups, institutions, traditional surveys,
reorganizes a number of traditional fields of official statistics as "cultural
statistics”, "telecomm statistics”, "computer statistics" and redefines a number of
traditional statistical concepts. As such it is object of policy making. Among the
issues SNIA has involved there are: definition of general government sector and
their units, definition of information capital, definition of final and intermediate
information consumption, treatment of information contribution and
compensation of employees, recording intellectual property, survey of
information flow from households to governments, households' self-services,
privacy, freedom of information and a number of other hot policy issues.

39) SNIA is a subject of policy making. Once approved, SNIA with its concepts and
statistical background will be able to influence political arena.

4. Fundamental Elements of SNIA
40) On theoretical plain, SNIA consists of

- definitions,

- explanations,

- indices,

- accounts,

- standard tables for publications.

41) SNIA should cover those subjects, objects, relations, acts, actions and
activities which are connected with information phenomena, are subject to legal
definition, require comprehensive treatment and can be subject to
operationalization.

42) The system should be based upon a set of internationally agreed concepts,
definitions, conventions, classifications. It is desirable that these concepts should
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be embedded in comprehensive national information law to replace industry-
level laws. Accounting and revaluating rules should comply with a revised
SNA.

43) Whenever it is possible, SNIA should rest upon micro-level information
accounting with network management and monitoring software. Central
government should define the guidelines to design and audit these systems.

44) SNIA accounts, in principle, could be elaborated for an arbitrary period of
time. In accordance with SNA's mainly annual approach, SNIA will usually be
compiled yearly. A number of data may not be available for each year. In such
cases a time-series of SNIA-s may be of help where raw data may be interpolated
or extrapolated. Raw data tables and accounts for the yearly and the time-series
approach are different. The yearly approach will be described here. The accounts
relate to different types of information activities within the year while the balance
sheets record the values "as of " a certain date, namely the beginning and end of the
calendar year.

5. The present manual

45) This is the first draft of the Manual of a standardized SNIA which should be
issued later by authoritative international bodies to direct national official
statistical institutions to plan their domestic statistical surveys and international
data supply. The objective of this Manual is primarily to provide material for further
discussion and development. The Manual is based largely upon SNIA '92, Hungary,
a study of the relevant recent surveys of the U.S. and international organizations,
and consultations.

46) The manual contains definitions and descriptions. The definitions are assumed
to be refined and then released as definitions to be used as such in various
national statistical systems. Definitions, whenever it is possible, should be
introduced into local regulations. The relation of international statistics to local
law, however, is fuzzy, and complete match cannot even expected. International
and national statistical schedules or prescriptions have generally no obligatory
power. Development of common solutions may still lead to the adoptation of
concepts in local national law. A part of the descriptions and explanations may
be transformed into definitions during the later discussion of this draft.

47) A number of definitions, though seem to be operationalizable have not yet
been operationalized. Their operationalization will be the task of special task forces
within the standardization activities as it will be described in the following
chapters.
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48) The accounts are implemented as printed tables or a system of cross-
referencing computer spreadsheets or databases in EXCEL. Indices make the
documentation more easily comprehensible.

49) The Manual has been written mainly for statisticians, economists and
information scientists. For those who are not familiar with SNA, an orientating
consultation with expert official statisticians is desirable before reading. A linear
reading is advised.

50) The Manual should have been prepared so that the reader would be able to
read it without continually looking up the source [SNA92]. Thus it follows the
structure of SNA. The opportunity of comparison with SNA is still extended with
verbatim application of definitions and explanations when it is feasible and
desirable. As far as these texts have been used for the definition and introduction
of a completely new satellite system, quotation marks have been several times
omitted.

B. Accounts and Activities
1. The sequence of accounts

51) The national bit-accounts of SNIA should be based upon statistical surveys.
The surveys collect data from regular obligatory business records of institutional
units (as education statistics) or are representative. The twin tables should be
elaborated from standard SNA accounts, and data of representative statistical
surveys.

a. Raw data tables

52) Raw data tables contain the external data -- variables and constants -- used in
the accounts in a transformed form.

The tables are mostly compiled by goods and services or surveys. These tables
must not be viewed as questionnaires. In a number of cases auxiliary
"intermediate™ indicators are used to compute bit-level data. The computation of
these auxiliary indicators is made in auxiliary tables. A key-importance table is the
table of per unit equivalents.

b. Transformation tables

53) Transformation tables of the system contain the derivations of the figures of
accounts. Transformation tables contain items of raw data tables, derivatives of
auxiliary data tables and transformation variables and constants.
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54) The reproduction cycle of the economy and of information is endless. There is
still a logical system of accounts, as certain items of the accounts actually are
derived from those of others which is not true in the reverse direction, the order
of these derivations cannot be changed. The activities they describe, however, as
in SNA, should not be interpreted as taking place sequentially in time.

c. The Information Production Account

55) The Information Production Account of SNIA relates to the activity of
producing such goods and services that carry or convey information, as these
concepts defined within the system. Its balancing item is mostly information
added, but for a number of goods and services it is gross information output.
Information added is the difference between gross information output and
intermediate information consumption. Information added is the source from which
primary information incomes are generated, therefore -- as in SNA -- it is carried
foreward into the Primary Distribution of Information Income Account.

d. The income accounts

56) While the concepts of the Production Accounts or Accumulation Accounts of
SNA can clearly be reinterpeted for information flows, the concepts of articulated
income accounts may be the subject of various interpretations when "transferred” into
SNIA. The considerations applied here should be determined by the principles
how society distributes and redistributes information. Generation and allocation
of primary information incomes is influenced by information contribution and
compensation of employees, obligatory and free information flowing in non-
information economic transactions and property information income.
Redistribution of information may serve economic and social, e.g. welfare or
ethnic purposes.

e. The accumulation accounts

57) Similarly to SNA, these accounts record the acquisition and disposal of
information assets and liabilities by institutional units through transactions or as
a result of other events. They show formation of fixed information assets and
information capital consumtpion.

58) The Accumulation Accounts of SNIA do not record information accumulation
on or in most non-information goods. It also does not combine information
accumulation represented by information-goods with non-produced human
knowledge.

59) SNIA does not have a Financial Account.

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com

29


http://www.pdffactory.com

60) As in SNA, the link between the accumulation accounts and the income
accounts is provided by the fact that saving must be consumed (in SNA used) to
acquire assets.

f. The balance sheets

61) As in SNA, the Balance Sheets show the information assets and liabilities of
institutional units at the beginning and the end of the accounting periods. The
consequences of various transactions all appear in this table; however, the data
for subtle analysis of assets and liabilities are mostly absent. The role of
information liabilities is probably much less significant, than that of financial
liabilities, even the need for introduction of the concept may be questioned.

2. Activities and transactions

62) The accounts of the SNIA are designed to provide analytically useful
information about state of affairs and processes of information activities taking
place in society, such as production, consumption and accumulation of
information assets. They should do this usually by recording transactions
between institutional units. As far as the transition from raw data to the accounts
of SNIA is not feasible without a subtle analysis and distinction of the physical
processes occuring during transactions, these physical processes are studied,
whereever it can be done. A great number of information transactions is recorded
once at one of transactors only in raw natural units of measurement rather than
twice at both transactors. In such cases various imputations are applied.

C. The Sectors of Society

63) As in [SNA92], two main kinds of institutional units, or transactors are
distinguished by the SNIA. In SNIA, these are individuals and legal entities.
Institutional units are essentially units that are capable of owning goods and
assets, of incurring liabilities and of engaging in information activites and
transactions in their own right with other units.

64) For purposes of the system, institutional units are grouped together into
mutually exclusive sectors composed of the following types of units:

- corporations;

- government units;

- non-profit institutions (NPI-s) serving households;
- households.
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The households sector comprises individuals and households s.s.. One-person
households are classified as individuals. These sectors together cover the total
economy without overlapping. For a number of purposes and reasons, the
system also suggests a supersector called ethnic community".

65) The complete set of descriptions of accounts at the level of supersectors and
sectors is given in Section Il., "Overview" and subsequent sections and the
accounts are appended at the end of the book as Appendix A.

66) Institutional units that are resident abroad are classified as the "rest of the
world™. Information transactions between resident and non-resident units should
be recorded in order to obtain a complete accounting for resident units and units
of an "ethnic community”. There are serious deficiencies in this respect,
particularly on the mass media area.

D. Concepts and Classifications

67) SNIA deals with production, consumption, use and assets of those entities
that carry or convey information. This implies, that transactions (even as simple
and important as producing steel, or corn) that do not concern such entities are
necessarily beyond the boundaries of SNIA, though these non-information
transactions will be included in twin tables in value terms. SNIA in this respect
has a narrower scope than SNA. This follows from the objectives of SNIA and will
not be mentioned or discussed later.

68) The contents of SNIA and all conclusions emanating from it depend heavily
on the ways the items included in the accounts are defined. The issues here
involve fundamental questions of economic theory and as well as principles of
information theory. A common understanding of these issues and a consensus or
majority opinion are prerequisites of the introduction and successful use of SNIA
at each level.

1. The production boundary

69) National accounts assume that most benefits to be distributed and consumed
have been created in the production process, so the activity of production -- as
defined in SNA -- is fundamental for society.

70) In SNIA -- as in [SNA92] -- information production is understood to be a
physical process, carried out under the responsibility and management of an
institutional unit during a given time span and at one (or more) definite
location(s). Information production sensu lato is the production of those goods and
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services that convey or carry information. Instead of information production s.l.
the production of information goods and services is accounted.

71) One of the problems which one meets when defining the production
boundary in SNA and SNIA is to get to decision concerning activities of
individuals , that could have been supplied to others but are actually supplied for
consumption in their household or for themselves. A reasonable compromise is
needed here.

This can be examplified with "bringing up children”, "supplying TV
programs with own TV sets for family members or friends", known as
"the production of services for own final consumption in households"”
in SNA. These activities obviously result in outputting information.
SNA does not account these services as outputs for fearing of
generating incomes whose significance is quite different from those
that are accompanied with monetary flows. "The inclusion of large non-
monetary flows of this kind in the accounts together with  monetary flows can
obscure what is happening on markets and reduce  the analytic usefulness of
the data.” ([SNA92], Ch.I, p.6). Similarly in SNIA, precision and accuracy of
the time-use survey data that are available for describing the flow of these
services is not comparable with that of those information goods and services that
are produced and offered by market and government producers. There is a
real danger indeed of dilution of the hard data core. On the contrary, the
volume of these activities is significant, less, but its magnitude is
commensurable with that of education in schools.

72) SNA is market oriented and intended to provide higher quality data for the
market sector. It is not yet clear, whether this is to be followed or not, beacuse
information transactions are mostly non-market transactions.

73) Having the general, conceptual definition of information production, the
production boundary is contoured with an explicit enumeration of those goods
and services that are thought to satisfy the general concept of goods and services
carrying information. By this, a classification -- an extended CPC -- should be
applied. CPC should be extended to cover the services which provide the bulk of
information output.

74) While the appearance of the physical production process of a certain good or
service as "production of a given kind of goods and services" in SNA is
dependent of its classification into that given class of goods and services, volume
of production of all information goods and services should not depend on
classifications of goods and services. However, as a result of the narrow scope of
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the available classification schedule as a whole, or presence of too broad classes,
some goods and services may disappear from the system.

2. Other boundary problems

75) SNA emphasizes that natural processes may or may not be accounted as
production depending upon the circumstances in which they occur. For instance,
natural growth of stocks of fish in the ocean is not and that in fish farms is
counted as production. A necessary condition of production that "it must be
carried out under the instigation, control and responsibility of some institutional
unit that exercises ownership right over whatever is produced.” According to
[SNA92] that which is not influencible or not influenced indeed should remain
out of the frames of the system.

76) The interpretation of the concept of "natural processes™ in SNIA meets difficulties.
Both "control” and "ownership right" need further clarification and
interpretation, particularly when these terms are applied to human knowledge.
[SNA92] calls knowledge, skills and qualification "education assets" and regards
them as assets belonging to the individuals possessing them. [SNA92] also
declares them to be beyond the accounted asset boundary of the system.

77) If acquisition of human knowledge as a whole were put aside, this would
create a strange situation: human information consumption, as that of education
-- accounted both in SNA and SNIA -- should essentially be considered as waste.
Consistency requires that at least those cases of human information acquisition
when (produced) information goods and services are consumed during
intensional acquisition should be treated as production.

78) Our present understanding of human mind, its operation as an information
processing unit and its faculties should be reflected in its treatment in SNIA.
SNIA intends to make a distinction between produced and non-produced human
knowledge.

79) At the sensory level, human information acquisition -- creation of human
knowledge -- is almost automatic, and it might be classified as a "natural process":
spontaneous, and independent of the control of the individual. While percept is
mostly conscious, perception, as a process, is not. In this way, human information
acquisition also might be out of the production boundary of SNIA. The whole
process of information acquisition of an individual, treated as an activity of his own
entirety, however, and the product; knowledge, may be under the control of
individuals and even subject of legislation. Law does not know "ownership
rights" over an individual, but the rights an individual has over himself or over
his knowledge are more extended than ownership.
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80) Using media, as listening to radio, watching TV or cinema-films as well as
speech and music are always considered conventionally as a non-natural process.

81) Human information acquisition without conscious control (non-controlled,
spontaneous sensing as just gazing, looking, hearing or perception as a self-
contained activity of an individual) may be classified as a natural process. Direct
unconscious experiencing of the environment -- when there are no signals that
have been created intentionally by an actor of the system available -- will also
remain beyond the production boundary. These aspects yet need and will get
some  more clarification particularly with respect to opportunities of
measurement.

3. The consumption boundary

82) The proper treatment of information phenomena requires a distinction
between information consumption and information use.

83) In SNIA, information consumption will be understood as physical annihilation
of those goods and services that convey or carry information. Information
consumption is generally measured as physical consumption of information goods
and services. This provides a lower estimate for information consumption sensu
lato, which contains systematic error, because information consumption tied to
non-information goods will not be measured. It is the concept of information use
that will be introduced to denote the transactions that are not related to physical
annihilation of information commodities.

84) In SNIA as well as in SNA, the production boundary determines the total
information-added produced and when doing so, puts limits on incomes
generated by production. The goods and services left out of consideration when
defining production, should remain beyond the consumption boundary of the
system, too.

85) In SNIA, the concept of final information consumption has no positive social
meaning.

4. The asset boundary

86) [SNA92] defines assets as entities over which ownership rights are enforced
by institutional units and from which economic benefits may be derived over a
period of time. In SNIA, information assets s.s. consist of those information goods
that have been used for a longer period, repeatedly, for producing information.
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Information assets s.I. comprise the assets of information goods and of human
knowledge. A part of financial assets is a discernible part of assets of goods.

87) In accordance with the extended production boundary, the asset boundary of
SNIA also extends over that of SNA: a number of goods held by households,
corporations and governments has not been included in assets of SNA.
Imputation is unavoidable here in each sector .

88) In sectoral classification of fixed information assets the physical proprietorship
over the good is decisive. Intellectual property rights to the good given will not
be considered in classification of assets by their ownership.

89) In most countries, no government databases are counted as assets. This is in
contradiction with the fact that they are information assets: increasingly suitable
and actually have been used for supplying external information services to
individuals and corporations. This leads to a significant transfer of income from
the government sector to the corporations or households sector. This transfer is
not recorded in bookkeeping and SNA. At the same time, governments are not
prepared to and not efficient at exploiting capital. The proliferation of databases
and the impact of information technology make necessary new approaches to the
economic treatment and regulation of government information assets and
information production. With exploiting information capital, enterpreneuring
government units play a new role in the society. Agencies of the central
government may even be financially interested in exploiting their information
assets and may be powerful enough to overcome the efforts to keep their
enterpreneurship between limits.

90) Ownership and proprietorship of databases are crucial issues in the
government sector. The proprietor, whosoever it is - either the agency holding the
database, or central government as a whole, or the nation - is entitled to enjoy the
benefits coming from having the asset.

91) Human knowledge of individuals is at least partly within the asset boundary,
but, as yet, cannot be measured in its entirety. This situation will be resolved
with leaving produced human information acquisition within the production
boundary but open-ended. Changes in the assets of non-produced human
knowledge will be conditionally estimated in conditional units and treated
separately from measurable information assets.

92) [SNA92] counts consumption of educational services as final consumption and
not as expenditures on fixed assets. In SNIA, in accordance with the foregoing
paragraph, consumption of education should be treated as leading to human
information capital formation.
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93) The issue of naturally occurring assets and their valuation needs still further
clarification in relationship with such areas as gene-banks, just to mention one.
SNA envisages that naturally occurring assets and their changes should be
represented in the system. A completely analog treatment may not be feasible in
SNIA.

5. National boundaries

94) Most accounts of the system are compiled for resident institutional units
grouped into sectors and subsectors. The concept of residence is the same as that
used in the balance of Payments Manual of IMF and [SNA92] for those units and
activities of SNIA that are represented there. Similarly to [SNA92], an
institutional unit is said to be resident within a given country (in SNA
"economy"), when it maintains a centre of economic interest in the space within the
sovereignty of that country.

95) Similarly to GDP, the gross domestic information production (GDIP) of a
country is equal to the sum of the information added by all resident institutional
units engaged in production as defined in the system. This is not necessarily the
same as the sum of information added by all productive activities within the
geographical boundaries of the country. Resident units may produce information
abroad and alien units may produce information within the country. This
distinction is similar to that between GDP and GNP.

96) The SNIA supersector "ethnic community"™ needs clarification. Population in
several countries, particularly large countries is divided. There are groups
formed by using a common language, being of common geographic region of
origin, common kinship or tribal origin, common state of origin, common race or
color or sharing common culture or more of these criteria.

97) In Europe, these groups are mostly "language" or "geographic region"
communities and they call themselves as "nations". Various minority groups
living remote from motherland, or groups never allowed to create their state -- as
Kurds -- are referred as to "nationalities”. In the U.S., these groups are called
"ethnic groups".

98) In the U.S., racial groups has been most important, but significance of
language and origin groups are increasing.

99) SNIA seems to be suitable for the treatment of communication between and

within ethnic groups, and between ethnic groups and countries. This principial
suitability of SNIA, however, is influenced by the willingness of official statistics
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to reflect the real situation. While the U.S. statistics applies several racial
categories, groups surveyed in Central Europe are mostly language
communities and racial issues since the World War Il have not been concerned.

100) Ethnic community will be defined as a class of all units that declare
themselves as members of that "ethnic community". The underlying reasons and
ways for the members of an ethnic community; why and how they recognize and
distinguish each other may be more or less diffuse.

101) Individuals of the same "ethnicum™ may live in several countries. Hence the
supersector "ethnic community" transcends boundaries of countries or states.

102) Clear distinction, seggregation and a formal system of representation of
interests has contributed to maintenance of peaceful coexistence of different
ethnic communities in traditional societies. Mixing, lack of clear distinction and
appearance of a new ethnic community; the "international” and its dominance in
mass communication, have raised uncertainty and unawareness of the just
representation and makes the traditional balance of power questionable and
more fragile in several countries.

103) In a multicultural society, the institutionalization of information flows,
awareness of institutionalized forms, representation and balance among several
origin and language groups instead of a single racial opposition may be
stabilizing factors.

E. The Implementation of Concepts and Classifications

104) The level of tolerance and compromises necessary in compiling SNIA will
probably be greater than that for SNA. This is to avoid imposing unrealistic
demands on the to-be compilers of to-be national information accounts and to
avoid too subtle distinctions or too specific problem setting.

105) In a real "information age” when digital telecommunications become more
common and infiltrate society, a great number of information transactions will
assumably be measured even for the purposes of transactors and operators.
Under such circumstances a significant improvement in the conditions of the
national level accounting and progress is expected.

106) [SNA92] highlights a number of questionable rules in the system. The examples
given are the "distinction between final consumption and intermediate
consumption” and "distinction between consumption and gross capital
formation" allowing that "The gross capital formation used in the System needs
to be much more precise.” These issues will be revisited and SNIA rules will be
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introduced in the next chapters. The next two paragraphs are going just to
outline few of several problem areas.

1. The treatment of human knowledge

107) The treatment of human knowledge is a cardinal question in societies and
SNIA. Human knowledge is a product and an asset.

108) Human knowledge as a product may be a result of a conscious cooperative
effort of an individual and other institutional units supplying education or
training services, or of a self-service; learning. Unintentionally gathered
experience also leads to knowledge.

109) Services consumed in the process of intentional knowledge acquisition can
be education and training or "learning with children” in households.

In accordance with the general definition of assets and information assets
education, should be mostly classified as human information capital formation.

In SNA, consumption of training is treated as intermediate consumption. This
approach is debatable: certain kinds of training should obviously be classified as
increasing the range of "production possibilities" in the future and leads to
"lasting knowledge", formation of "human information capital”.

110) In [SNIA92] learning is not considered as a flow, beacuse it involves only one
unit and human knowledge es embodied by individual is not subject to
exchange. Philosophy of SNA, however, allows the introduction of intraunit
operations as flows for technical reasons. In the age of lifelong training and
flexible production systems, not only institutionalized training but also
worktime learning through experience are important activities. These may
suggest understanding learning as a kind of production of lasting human
knowledge and human information capital formation.

These issues will be discussed in details in the next chapters.
2. Production, consumption and use of information by employees

111) Information flows between employees and employers have always been an
area of conflicting interests and subject of debates. Rights of employees to use
employer's information (trade secret) and rights of employer to use emplee's
information (patents, copyright, privacy) are subject to regulation. The treatment
of interemployee and employee--client flows will be described in the later
chapters.
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F. Links with Economic Theory and Information Theory

112) Economic theory should be intensively used to explain the changes of
knowledge stocks and information flows. To a certain extent, SNIA may even be
viewed itself as an economic system.

113) Standard SNIA should be used for economic purposes with a good command
of both systems and with a permanent attention to the definitions of concepts.
The common treatment of value and volume quantities will be guided by the purpose
of the study.

114) The accounting rules and procedures of SNA should be applied in SNIA
whereever those are applicable.

As for now, institutional units generally do not maintain natural-unit
bookkeeping for several kinds of their information goods and services. Where
such exists, it scarcely corresponds to traditional quadruple entry bookkeeping
principle which after all is just a technique to follow transport processes
numerically. Recording the most important information flows at institutional
units is a prerequisite of the implementation of SNIA at national level.

115) Micro-macro links are hence now looser in SNIA than in SNA. This has
certain implications for the techniques implemented in SNIA and the quantity
and quality of data. In practice, it is not realistic in [SNA92] to envisage macro-
economic accounts being built up by simple aggregations of the relevant
microeconomic data. This is because individual units may be obliged to use
concepts designed for other purposes like registration, authorization or taxation.
The situation is the same for SNIA. In such cases [SNA92] holds it easier to make
global adjustments to the data after they have already been aggregated. This can
also be done in SNIA or one may use global estimates from independent sources.
In the latter case the aggregates of micro data are used as check points.

116) As in SNA, household surveys provide important data, as time-balances, or
surveys for proprietorship of information assets. These representative small-
sample surveys, however, are scarce, their accuracy is limited and the questions
change frequently. The application of such surveys is difficult and needs
precaution and interpretation. A number of them should be standardized.

117) SNIA accounts still constitute a consequent system, transactions are transduced
through the system so that the law of conservation is valid: information produced
will be consumed, exported or accumulated, and it is only produced,
accumulated or imported information which can be consumed.
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118) SNIA will be equipped with a number of twin-tables. A twin-table of a SNIA
table reflects the economic flows accompanied to the information flows described
in the appropriate SNIA table. Twin-tables provide the opportunity of a synoptic
analysis extending to the economic value and volume of information areas and
create a direct bridge between SNA and SNIA.

119) There is a great number of papers devoted to information theory, particularly
to definition of "communication”, “"information" and "quantities of information
carried". The exact, abstract mathematical theories are apt for specification,
instantiation, operationalization and computations.

120) SNIA defines operational procedures to measure "volume of information
conveyed by goods and services" instead of defining "information” as such ("an
sich"). The procedures SNIA offer are in accordance with a number of exact
theories. SNIA definition standardizes the underlying communications situation
and so removes ambiguity coming from the inherent situation-dependence of
general definition of quantities of information carried.

G. The Aggregates of the System as Indicators of "Information Household"
1. Introduction

121) SNIA contains a "whole arsenal” of consistent, coherent accounts, balance
sheets and tables. It is a complete account of knowledge stocks and information
flows in a meaning as these have been defined in the system. Some indicators, as
gross information production, information added, information export, import,
information assets, externalities of foreign information production and a lot of
others may be used independently from the system as a whole, by analysts, politicians,
the press, professional and business communities and the public as summary,
global indicators of information activity within society or within its main sectors,
corporations, government and households. Movement of such indicators and
related economic values may be used to formulate political programmes or
evaluate the overall performance of the society or relative success or failure of
policies of government or pressure groups.

122) A number of SNIA indicators may be subject to direct influence by various
government provisions and policies. The changes evoked in this way, may imply
desired consequences. These indicators can be called controlling parameters.
Another group of indicators may be practically not influencible; the measures
government may take have no calculable impact on them. A number of
indicators may express certain values, their increase or decrease may be posed as
an objective.
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123) As with each statistical indicator, there is the danger with SNIA that its
indicators will be misunderstood or misinterpreted and that false conclusions will
be drawn from them.

124) The information flows and knowledge stocks of a society, described and
not-described by SNIA accounts, may be referred as "information household™ In
this context the word "household"” is used to cover all information activities,
flows and transactions occurring in a society during a time span. Societies are
assumed to be largely determined by their "information household”. SNIA is
designed to reflect those stocks and flows that are important at macro level
policy making and measurable.

125) SNIA reflects the processes of accumulation, use and consumption of
information capital.

126) The main aggregate indicators of SNA are extensively used as summary
indicators of economic activities and welfare. Obviously there are several
information transactions that may be considered as components of welfare. On
the area of free speech, free communication and press, the right to information,
free access to government information usually individual cases of violation are
reported and used as indicators of the situation. Freedom of speech cannot even
be characterized by volume of information flows. The magnitude of flows of
social redistribution of information (education, "public" information goods, etc.)
still characterize the efforts of governments to put restraints on internal social or
ethnic inequalities.

127) Such indicators as "per capita net information flow from government to
households and vice versa" and "share of the government sector in information
production”, characterize the relationship between households, individuals,
corporations and government in the society. A number of similar figures reflect
such processes as centralization or decentralization, democracy or autocracy in
operation. The per capita figures of import and use of import reflect informational
openness of the country, the per capita figures of export may reflect its vitality. Per
capita volumes of "import plus externalities of foreign information production”
as related to "domestic production” and "use" determine externaldependencies.
Volume of "information assets" and its distribution qualify the country for being
information-poor or -rich.

128) SNIA indicators can be used in an industrial environment. For a number of
years, FCC of the US has been publishing data for the distribution of switched
access lines (of reporting local exchange companies) and different channel
capacity of international private line services by bit-based channel-capacity-
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classes. When telecomm lines will be used more and more for various purposes
and different amounts of information will be communicated on these lines, the
application of bit based performance indicators in telecomm industry may be
beneficent.

2. The coverage of GDIP and the role of imputations

129) Imputations are applied in the system to fill up the vacancies in the raw data
tables. As in SNA, imputations should not be interpreted as introducing
hypothetical activities or transactions or flows into the system. The purpose of
imputation is just to complement the tables, making these items available for
aggregating and operations in the accounts. There should always be actual
activities and transactions underlying the estimates. Having this in mind,
imputations should not influence significantly the level of gross domestic
information production.

130) Within the limits of the system, its indicators reflect growth of information
production and productivity.
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Il. OVERVIEW

A. Introduction

1) The central framework of SNA describes the essential phenomena of economic life:
production, generation, distribution and use of income, consumption,
accumulation and wealth. It provides a simplified but complete representation of
these phenomena and their interrelations. The same concepts, defintions and
classifications are applied to all accounts, and the consequences of economic
transactions are consequently lead through all accounts. Integration and
consistency are basic requirements for any national statistical system that is
going to mirror real world processes and phenomena.

2) SNIA describes essential information phenomena both economic and non-
economic in accordance with SNA in an integrated and consistent system.

3) The purpose of this chapter is to give an overall picture of the backbone of
SNIA in a comparison with the central framework of SNA.

1. Analyzing information flows and stocks

4) SNA does not specify exactly the economic flows and stocks it describes. These
objects can be formulated in a more formal way as it follows.

5) An economic flow is the multi-tuple of
- an actor, an economic agent engaged in doing something
- a kind of action doing of what the operator during a time intervall is
engaged in, and which action is
characterized by theactivity itself or
the result of activity,
- stocks of the first actor at the beginning and the end of its activity
- a number of other economic agents, who
receive the thing the first agent completed
provide something in exchange
- stocks of the second and more operators before and after the exchange.

6) The set of "in SNA accounted economic flows™ is more limited than those that
are defined by the general definition given for "economic flows" in SNA.
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7) Basically the function of SNIA is to create an opportunity to and to implement
the consequent and coherent recording of statements referring to certain facts, or
beliefs for events, states (of-affairs), phenomena and processes concerning acts,
actions, activities concerning information. For saving space and time, the
statements are recorded as items in data tables.

8) Statements can be made with instantiation of assertative natural language
sentences.

9) The sentences may have the following general structure.

<Sentence>:=<Noun group>&<Verb group>
<Verb group>:=<Object>&<lIllative>&<Dative>&<Elative>&<Resultative>

10) A noun group consists of a noun and adjectives. Adjective can be a structure
with instrumentalis, that describes the instruments of the subject.

11) Subject describe or denote the actors, actants of the act. Subjects of the SNIA
are called institutional units.

12) Verbal groups describe or denote an action or acitivity. Verbs describe or
denote an act.

More than 10000 acts, as "speak”, "write", "argue", "deny", "handle", "treat",
"process”, "transfer”, "broadcast”, "copy"”, "analyze", etc. can be enumerated as
such that may influence the knowledge state of subjects that is to be covered in

some way by SNIA.

13) A considerable number of these acts and actions are involved in laws or other

kinds of legislation. Examples are "know", "speak”, "disseminate", "copy", actions

as "disclosure of records”, "maintain a system of records", "access to records",

"foreign communication by radio", "move data", "collect data", "keep data", "use
data"

Another group of acts is characteristic for individuals and is not subject to
legislation, like thinking at, dreaming, hesitating, being angry, enjoying
something.

The link between those acts that are regulated by law and can be represented in
SNIA determines usefulness of SNIA in legislation. Two types of act and actions
can be defined: the acts and actions regulated now, and those that are supposed
to be regulated later.
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14) The most important international, world-level maxims defining subjects,
objects, relationships, acts and actions concerning information are those of UN
General Assembly as Declaration of Human Rights. A number of other
international organizations, like UNESCO, Council of European Communities,
Europe Parliament issued definitive texts like "green books" of European
Community.

15) The important national subjects, objects, social relations, acts, actions and
activities connected with concept of information, are subject to legal definition and
regulation actually valid in each country. An analysis of the regulation areas and
activities show that the codified and operationalizable categories of subjects,
objects, relations, acts, actions and activities can be classified into three groups.
Those that

- are not subject to comprehensive treatment,

- are subject to comprehensive treatment in themselves,

- are subject to comprehensive treatment, including them as elements or parts
of generalized categories.

16) Dative describes or denotes

- the recipient of the object or

- sufferer or beneficiary of action. Recipients, and beneficaries may be subjects,
sufferers may be objects or subjects.

17) Activity of a subject is a net of actions made by him. The net is defined by
actions and temporal relations over them.

18) Objects describe or denote direction or result of the act. Results can be
physical objects, particularly information goods. The maintenance or change of
the state or status of something in the dative's possession can also be the result of
an action.

19) Finalis denotes objective of the actor.
20) Illatives denotes
- the source of object

- the state of object or subject before the action.

Any actor participating in an information acitivity or transaction has a certain
stock of information assets before and after the transaction has been completed.

21) Information flow is defined here as an action, whose object, instrument or
source is an information good or a signal.
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22) The accounted information flows applied in SNIA along the course of practical
computations can be defined as follows:

#a) those actions that represent an economic flow in SNA and also represent
a measurable information transaction,

#b) those actions that represent a sequence of information flows and also
represent an economic flow,

#c) those actions that represent an information flow and also a sequence of
economic flows,

#d) those actions that represent a distinguishable part of an economic flow
and represent an information flow,

#e) those actions that represent an information flow but are not considered as
an economic flow.

23) As it can be seen from the previous paragraph, most accounted information
flows can eventually be related to economic flows . This assures that a good
correspondence can be maintained between SNA and SNIA and twin-tables can
be built up.

24) The principle of correspondence of flows is the following

- There is a one-to-one correspondence between recorded SNA and SNIA flows

during type #a) actions,

- A sequence of SNIA flows can be corresponded to a recorded SNA flow
during type #b) actions,

- A sequence of SNA flows can be corresponded to a SNIA flow during type
#c) actions,

- A distinguishable component to an SNA transaction can be corresponded to
an SNIA flow in type #d) actions.

2. Recording flows and stocks in SNIA

25) The system should be intelligible and manageable, and various aspects and
processes be balanced. These are contradictory requirements, which are met with
a limited number of main categories.

26) While governments in many times are interested in knowing the information
flows between given pairs of actors, it is not generally needed, and for general
purposes it is sufficient to record each type of transaction between a given actor
of a given group and all the other actors indiscriminately. Pairwise study of
transactions of a given actor with another given actor or a given group of actors is
beyond the scopes of the system.
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27) Similarly to SNA, "the purpose of the system is to get national accounts that
are as consistent as they would be if the accounts were fully articulated.”

28) In SNA each account refers to a certain aspect of economic life. The accounts
of SNIA are to follow this classical presentation but the correspondence will not
be perfect. SNIA accounts are described in later sections with more detail in
further relevant chapters.

B. Main Categories

29) Main categories of the system are those described in the previous chapter as
defining information flows and stocks and reflected by the statements defined
over:

1. Institutional units and sectors

30) At physical level, in physical information flows, those are human individuals
and machines who can directly communicate something with each other through
a physically existing interface between them. They are transactors of the physical
information flows.

31) Subjects of recorded SNIA transactions will be called institutional units. The
institutional units defined in [SNA92] will be applied in SNIA with slight
extension and modification. Henceforth that definition will be recapitulated here.

32) As far as many economic transactions involve the exchange of ownership of a
good or asset, the institutional unit in SNA must be an entity which is capable of
owning assets in its own right and of incurring liabilities, engaging in economic
activities and in transactions with other entities on their own account. Their
characteristics comprise:

- Be entitled to own goods or assets on its own right,

- able to exchange the ownership,

- able to incur liabilities on its own behalf,

- able to enter into contracts,

- may be involved in litigation on its own account,

- able to take decisions and actions for which is held to be directly reponsible at
law,

- either a complete set of economic accounts exists or it would be feasible if
they were required.
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33) The recorded elementary transactors of physical information flows in SNIA are
individuals and machines. While individuals will be aggregated into the main
sectors of the system, machines will be used only for the identification of
interfaces of flows between individuals and complex units, the normal
transactors of the system.

34) The SNIA transactors besides human individuals -- legal units, households --
are called complex transactors.

35) Flows between complex transactors, like enterprises, government agencies, non-
profit institutions owning, renting or possessing these machines, and employing
or hiring individuals partly can be deduced from physical flows. Physical flows
transactors are accounted only at the interface of institutional units and the flow
will be classified as machine/human output and machine/human input.

36) In a society with a population given, human information production and
consumption abilities are always limited, while machine production and use of
information can grow without limitations, because both information
productivity/consuming capacity and population of machines may grow.
Introduction of machines into production and use of information is the main
source of physical level information productivity of the society. However, these
individuals are affiliated and machines are owned to institutional units, which
determine their behavior.

37) Also those are institutional units which are responsible to provide data for
surveys.

a. Institutional sectors

38) There are three clearly discernible groups of institutional units of [SNA92]
whose elements constitute the class of institutional units:

- Legal or social entities in the form of corporations or non-profit
institutions, whose existence is recognized by law or custom in the
society.

- Units of central, state or local governments.

- Households.

39) Corporations, non-profit and government institutions sometimes must be
divided into narrower, more homogeneous establishment type units. An
establishment is a unit which is in principle engaged in one economic activity and
observable but which may also cover secondary activities.
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40) Corporation is a legal entity created for purpose of producing goods or
services for profit which is collectively owned by shareholders who have the
authority to appoint directors responsible for its management. Subsidiaries (incl.
ancillary corporations) and associate corporations also belong to this group.

41) Non-profit organisations (NPI-s) are legal or social entities created for the
purpose of producing goods and services but not for the purpose of generating
an income or providing a financial return. NPI-s are not necessarily engaged in
non-market production and may charge fees which are geared to their average
production costs. NPI-s like professional chambers and trade associations
provide a considerable amount of information to their members. Churches, trade
unions, political parties with membership's registers, experts' staff, press contacts
etc. are large information producers, although their information activities are
hardly accountable separately.

42) Government units are legal entities which have legislative, judicial or
executive authority over the institutional units within a given territory.
Governments provide collective services and free or greatly reduced priced
services to individual institutional units and redistribute income.

43) The definition of units within central government may impose difficulties and
has significant consequences for the perceived dimensions of information flows.

44) Among the consequences one can mention that if central government is
accepted as a single unit, all interdepartmental transactions should be classified
as intra-unit transactions, and volume of output and input may be radically less
than if informationally or economically independent units are considered.
However, this issue isn't just a technical one, it concerns the foundations of the
government and state.

45) [SNA92] holds the opinion that "Central government is an exceptionally
large and complex institutional unit. From an economical point of view it is not
feasible and desirable to try to break it down into smaller institutional units.
Central government may be composed of many large departments, each of
which may be repsonsible for considerable amounts of expenditure, but they are
nevertheless not separate institutional units. Each department is not capable of
owning goods and assets, engaging in transactions, incurring liabilities in its own
right, that is independently of central government as a whole." SNA declares
central governments to be one unit in each country.

46) This approach has been based upon the facts that

- central administration is headed by a single responsible person (prime
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minister, chancellor, governor, president),
- economic flows of the central government are defined and determined
altogether by legislation.

47) Others may hold the opinion that once a general definition for the concept of
institutional units had been accepted, independence or dependence of government
agencies of a country is a matter of fact indeed and is not a definitional issue. What
is more, the extent of independence or dependence can be made visible after
having and applying the general definition. A good account (both SNA and
SNIA) should reflect the character of the government (and state). Such an
approach wouldn't ab ovo declare the government as one entity in every country
and wouldn't ab ovo define the position of government units in the system.

48) If the classificatory system of SNIA did not reflect the units really exist inside
central government, the figures obtained might be useless for preparing and
making decisions concerning these units.

49) The extension of the notion of "control” as defined in [SNA92] for
corporations in a modified version seems suitable for defining

- independent and
- subordinated governmental units.

In Hungary, at least the one-chamber Parliament, the President, the Prime
Minister, President of Court of Constitution, President of Supreme Court
and Supreme Prosecutor can be considered to be independent.
Independency of the Parliament is doubtless. The rest of the organs are
chaired by heads elected by the parliament. Independence has been
provided by the provision of law that they cannot be summoned unless
they commit crime.

50) Just such an approach could make SNA (and SNIA) suitable for drawing not
only economical but - what is inseparable - social conclusions. Volume of
information flow between agencies would illustrate factual activities of the
government.

Departments in a "totalistic” state are totally subordinate to the head of  the governme
democratic and constitutional state, departments can freely undertake

contractual contacts with private and non-private units, and the

(federal) state budget contains several separate items for many of them,

which items are not redistributable. They also have the right and

obligation to manage the assets assigned to them and are economically

independent to a significant extent.
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51) Information does not flow freely within government, not even in total states.
In a democratic constitutional state which respects privacy, free flow of
information is not only impossible, but forbidden by law which defines the scope
of various authorities and measures in order to protect privacy.

For instance, informational independence of Hungarian Inland Revenue Office
is guaranteed by law so that any transfer of data from the Office is
prohibited except the case of required notification.

52) In several countries, the relation between the departments and body of
government looks like that between a holding company and its subsidies rather
than that between the intra-unit departments.

53) Government agencies accomplish mostly information activities. In their
traditional shape, these agencies had no goods that could have been exploited as
capital goods. A new situation emerges with impact of government data banks.
With tying up some plus efforts to organise the data into a database under an on-
line dabase management system, the whole system automatically turns to a
capital good. A database can be exploited so that it is able to provide on-line
services. Many of them functionates as working capital indeed, which is not
characteristic for a non-profit organisation. At this point, regulation of
independence and interfaces of government agencies has got more significance.

Since telematics had entered the scene, interagency information transfer has
become a particularly important subject to legal regulation in the U.S..
Mutual account of services provided by government units to other
government units is held to be a good measure to reduce double effort and
paperwork burden and is held desirable.

The Federal Paperwork Reduction Act acknowledges that information is a
valuable resource and it should be managed in the administration as such.
U.S. regulation OMB Circular No A-130 declares that agencies shall share
their information technology facilities with users from other agencies to the
maximum extent feasible, but will recover full costs from Federal users of
facility. The agencies enjoy a partial independence in managing their
"information resources".

54) A household is a small group of persons who share the same living
accommodation, who pool some, or all, of their income and wealth and who
consume certain types of goods and services collectively, mainly housing and
food. Families constitute private households. Members of religious orders living in
monasteries, prisoners, long-term patients in hospitals, officials of armed forces
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belong to institutional households.  This definition in [SNA92] and its
interpretation are accepted, though the concept of "household"” could have been
bound to common information production and consumption either.

55) It may be questionable that households alone, or households and their
members will be considered as units in the system.

Such household information stocks - as family libraries, family photo-
common property and use of the household members. Also some
information services - like TV broadcasting - and the TV set are used
and consumed commonly. However, some transactions within
households are made individually - as teaching children, watching TV

Relation of non-formal communities to their members is an

important and quantitatively less studied issue of society. Therefore, a
distinction would be desirable in households between collectively and
individually produced or consumed information. Statistics fail to
provide useful regular information on this subject due to apparent
difficulties of operationalization.

56) International organisations like UNESCO, UNO, IAEA etc. produce and
consume vast amounts of information and so play an important role in the
"information household" of the countries concerned.

b. Delimitation of "society", "the rest of the world", and "ethnic community"

57) The society is defined in SNIA as entirety of all institutional units. It consists
of all institutional units which are resident in the economic space of the country.
The economic space of a country, although including essentially the space of
sovereignty, doesn't coincide exactly, some additions and subtractions are made
in accordance with SNA.

58) Resident units engage in transactions with non-resident units (that is units
which are residents of other countries). These transactions are external
transactions for the given countries and are shown in the accounts of the rest of
the world. Formally the rest of the world can be treated as a sector of the
country.

59) Individuals can be and usually are grouped into groups of ethnic groups
according to their declaration. Individuals belonging to the same ethnic group in
various countries constitute individuals of that ethnic community. Some states
may represent countries and ethnic communities. The non-individual
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institutional units of such a country belong to the non-individual institutional units
of the ethnic group and community.

60) Native speaker individuals of a given language constitute the language group
of that language. Information goods and services on that language will be
considered as outputs of the language group.

2. Transactions and other flows

61) Institutional units undertake a great number of economic and non-economic
actions. These actions result in economic flows and information flows. Economic
flows create, transform, exchange, transfer or extinguish economic value.
Information flows create, transform, exchange, transfer or extinguish volumes of
information. An action may represent an information and an economic flow or
only one of them or neither of them.

62) In order ot provide harmony with SNA, set of accounted SNIA flows will
contain

- all accounted economic information flows in SNA,
- a number of non-accounted economic information flowvs,
- a number of non-economic information flows.

63) Most economic actions between institutional units are undertaken by mutual
agreement . They are either an exchange of economic value or a voluntary
transfer by one unit to another of a certain amount of economic value without a
counterpart. The economic actions undertaken by mutual agreement are called
economic transactions. Some actions involving only one institutional unit are also
treated as an economic transaction.

64) The economic actions taken unilaterally by one institutional unit so that it has
consequences on other institutional units without the latters' consent, are called
"other economic flows". SNA records these actions only to limited extent. even
though these phenomena are generating economic flows. The consequences of
wars are not treated as transactions but as other economic flows.

65) The vary same terminology will be applied for information transactions in
SNIA, discerning information transactions and other information flows, based upon
the intentions of the sides as described in the previous paragraphs.

66) The information flows can be actual, observable and measurable or they can be
built up or estimated as described in the paragraph on information flows. A
number of flows is observable but cannot be valued immediately or later. This can be
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examplified with the flows between various parts of human brain. At the same
times many observable and in-principle measurable transactions will not be
recorded. Examples are electromagnetic signals in various transport systems as
those of railways and air traffic control.

a. Main types of information transactions and other information flows

67) Elementary information transactions are numerous. They can still be grouped into a
relatively small number of types according to their nature as defined here. The
main classification of transactions and other flows includes three first level
classes each of which can be subdivided hiearchically.

68) Information transactions in goods and services describe the origin and use of
information goods and services. The term "information products™ refers to goods
and services.

69) Distributive transactions are those by which the information added is
distributed to individuals, objects and transactions involving the redistribution
of information income and existing information wealth among subjects.

70) Other information accumulation entries cover information transactions and
other information flows not taken into account before and which change the
guantity of information assets and liabilities, as changes in non-produced
information assets. These should also cover the effects of such phenomena as
natural catastrophes and political events. They also include holding information
gains and losses, too.

71) Financial information transactions do not constitute a separate class of
information transactions. Paying, however is subject to a special treatment to be
described elsewhere.

72) Accumulation entries cover such information flows that change the volume of
information assets both as a consequence of economic and non-economic
phenomena.

b. Characteristics of transactions in the SNIA

73) An accounted economic information transaction may be treated as

- a self-contained "recording unit" in SNIA,
- partitioned into more "recording units" in SNIA.
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Non-accounted economic information transactions and non-economic
information transactions are self contained units of the system.

74) Self contained recording units of the system may be classified independently of the
actual type of underlying economic transactions escorting them.

For instance, the broad category "gross fixed information capital
formation" may concern “final consumption" or "fixed capital
formation” according to the present rules of SNA. A transaction as
"Purchase of a "software product™ may qualify as "intermediate
consumption® as an economic transaction and as "gross fixed
information capital formation" as an information transaction.

76) In the value-assessed twin-tables to the SNIA accounts, economic flows
should be reclassified according to the character of the underlying information
flow. The "Purchase of a "software product™ will be classified as "gross fixed
information capital formation” and will be shown in value units.

77) In long run, a concordance between treatment of information transactions in SNA
and SNIA is desirable. Underlying technical characteristics of information
transactions defines their economic character and should determine economic
treatment in SNA.

c. The complementary classification of transactions and other flows

78) SNA offers a complimentary classification of transactions that shows the various
kinds of transactions in kind explicitely, the components of compacted flows.
This classification will not be applied in the SNIA.

3. Assets and liabilities

79) Information assets will be defined as really or "to-be" existing information
goods or human knowledge that are subject to claims of the institutional unit.
Information liabilities are really or "to be" existing information goods and human
knowledge that are claimed by other institutional units. The balance sheet of
SNIA shows the stocks of assets and liabilities held at a point of time by each unit
or sector. Stocks are connected with flows: any change in stocks should be
induced by flows.

80) The coverage of economic assets is limited to those assets which are subject to
ownership rights and from which economic benefits may be derived by their
holding them or using them in economic activities. The coverage of accounted in
SNA economic assets is stil narrower.
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81) The coverage of information assets may extend beyond economic assets, since
the class of information goods itself is broader in some aspects. The class of
accounted information assets is a less broad class than that of all information assets.
Produced information assets are mostly economic assets or have the potential to
become economic assets.

82) The classification of information assets into financial and non-financial assets has
not been used in SNIA. SNA also distinguishes assets that serve as "store of
value" and those that "usable in economic activity". SNIA should apply the

classification into "information capital”, "inventories" and "valuables".
4. Producing units and products

a. Information producing units

83) An action that results in outputting a new object, something, earlier not
existed and which functionally carries information: that is rendering an
information service or creating an information good, while consuming resources,
is called information production.

84) Institutional units may produce various economic goods that are considered
as information goods and also such objects that are accounted as information
goods, but not yet as accounted economic goods. Units of both types are called
information producing units. Information producing units include individuals.

85) To study information production in detail or obtain better estimates, it would
be sometimes useful to refer to more homogeneous units, establishments.

86) Establishments should be defined in the same way as it has been done in SNA
and can be classified to market and non-market establishments. Market
establishments are grouped to constitute a market industry .

b. Products

87) Goods and services together, are called products. They take part in physical
processes and valuated by their economic value and volume of information, if
such exist. Similarly, information goods and services are called together
information products.

88) SNA applies Central Product Classification. This classification scheme -- in an

aggregated and extended form -- will be used in the SNIA, wherever it is
possible.
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89) The products that cannot be valuated regarding their volume of information
they carry, will be classified into more products, so that the valuation can be
done. This will be called partitioning in a complete accordance with the SNA.
Also some products not considered in SNA will be added.

5. Purposes

90) The concept of purpose is related to a transaction or a product.

C. Rules of accounting
1. Introduction

a. The terminology for the two sides of the accounts

91) The SNIA utilizes the term "resources™ for the side of the current accounts
where transactions appear that add to the volume of information of a unit or a
sector. Resources are -- similarly to SNA -- put on the right side. The left side of
the accounts, which relates to transactions that reduce the volume of information
of a unit or sector is called "uses".

92) The balance sheets apply the term "changes in liabilities”™ on the right side and
their left side is called ""changes in assets", accordingly.

b. Double entry/quadruple entry

93) For a unit or sector, national economic accounting is based upon the principle
of double entry, as in business accounting. National accounts are based on the
principle of quadruple entry because each flow should be recorded twice by the
two transactors involved.The accounting principles of SNA should be
maintained in the course of compilation of the twin tables of SNIA.

94) Information accounting at present is much less developed, and information
transactions and flows -- that is transactions and flows with information goods
and services or human knowledge -- are only rarely recorded in this form at
institutional units. The improvement of the unit-level accounting of information
flows is a prerequisite of information accounting at the level of nation.
Information accounting should first be implemented for the external information
transactions of the units accomplished by telecommunication networks.

Information accounting in bit unitsis conducted on a regular basis in
local, regional and wide area computer networks and
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telecommunication networks. Standard software is available for
recording transcactions of the users for resource management and risk
management (security). There is no standardized relationship,
however, between transactions, monitored by operating and network
management systems, economic bookkeeping and national
accounting. Concepts of these systems -- as "superuser”, "owner of a
file", "owner of a process” should beharmonized with the concepts of
ownership in copyright regulations, economic accounts and privacy

regulations.

95) In principle, national information accounts for the whole economy or society
should also be based on the principle of quadruple entry.

96) Although the accounting principles are the conceptual basis for the
consistency of national accounts, the national economic and information accounts
cannot be treated in the same way as the economic accounts of an institutional
unit.

2. Time of recording

97) Transactions and other flows ought to be recorded for the same time in the
various accounts in question for all the units involved. This principle has been
many times violated at the institution level recording. While data for information
production processes are frequently up-to-date, it is not uncommon that raw
figures for information consumption are being estimated retrospectively, when
some time is elapsed.

98) The general principle in SNA that transactions between institutional units are
to recorded on an accrual basis, that is, when claims and obligations arise. Cash
flows and physical flows of goods and services may take place in other points of
time. SNIA should comply with SNA -- concerning time of reecording --
whenever it is possible. Physical information flows should be recorded when they
take place.

3. Valuation in volume terms

a. General principles

99) A transaction should be valued at the very same volume of the same (mostly non-
bit) natural unit of measurement through all accounts of all institutional partners.
This may present numerous problems. For example, telecommunicated messages
- in package switching networks - may change their shape and volume during
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transfer. Information can be added or lost during the transportation of
information goods.

100) Transactions and other flows of various industries should then be
revaluated centrally in national information accounting in common natural units
according to the date of revaluation. Assets and liabilities should also be valued
according to the time the balance sheet relates.

b. Methods of valuation

101) Economic valuation in SNA and SNIA should face the problem of treating
taxes on products, subsidies, customs duties and other incomes. Information
valuation faces similar but less problems. Some examples will be mentioned in
the following paragraphs.

102) Software products, audio records and other products are many times
supplied with accompanying paper-based documentation of significant volume.
Such accessories may be treated separately or together with the information good
or service in dependence of easiness of surveying.

103) Payment and other economic processes accompanying to “primary”
information flows also represent a significant volume of information. These
""secondary" information flows, however, mostly assume different media and could
sometimes be treated better as separate information flows.

104) The method of economic valuation used in twin-tables should be consistent
with that applied in official national accounts.

105) Economic valuation of transactions in the twin-tables that are

- both accounted economic and accounted information transactions, or

- accounted economic transactions that are not information transactions, or
- accounted information transactions that are not economic transactions

do not present difficulties.

106) Economic valuation of information transactions that are

- economic transactions but not accounted in SNA, or
- accounted as part of an including "booth" activity

presents methodological problems which should be resolved with various
estimations adapted to the situation.
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c. Volume measures and real measures

107) SNA valuates economic flows at constant prices and current prices. Flows
at constant prices are said to be in volume terms. In twin-tables those are
economic flows in volume terms that should be shown together with information
flows. These should not be missed for "volumes of information” treated in SNIA
in bit units.

108) Information flows of a longer than one year period of time should be
studied considering the same transition formulae that are valid at the time of
valuation, that is "information flows in volume terms™ should be applied.

109) Inter-country or inter-regional comparisons may asssume the same level of
technology in the various territorial units that are to be compared.

4. Consolidation and netting
110) The term consolidation covers the accounting procedures that are followed
when different units are grouped into a sector or supersector. Consolidation is an
important element of accounting which determines the results to a great extent.
It reflects our ideas concerning the nature of flows to be studied.
111) To provide compatibility with SNA, for sub-sectors and sectors, flows between

constituent units are not consolidated as a matter of principle. That means
interunit, intrasectoral flows are not neglected.

D. The Accounts
1. Introduction

a. SNA accounts

112) With the tools introduced various flows and stocks can be recorded in a number
of accounts.

113) Accounts can be built for the

- subjects: institutional units, sectors, supersectors, including the rest of the
world,

- subjects: capacities of institutional units, establishments and industries,

- objects: assets and liabilities,

- objects: products, and their groups
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- actions: transactions, and their groups
- purposes and their groups

of the system.

b. Guiding principles at foundations of the architecture of SNIA accounts

114) SNA has been designed for describing the generation, distribution and
accumulation of income. Most economic units and the countries are tied to these
processes. SNA describes how these legitime objectives are achieved. A number
of categories of SNA -- in some form -- had already been extensively used at
micro level for a long ago before those were introduced to SNA.

115) If information stocks and flows become the foundation of society then SNIA
should reflect how information flows and knowledge stocks become and are indeed the
foundation of society, that is, accounts, classes and indicators of SNIA should be
open for modelling and simulation of the behavior of the groups of main actors.

116) If it would happen just merely because growing information flows and
knowledge stocks represent growing and dominant economic flows, then the direct
application of SNA -- with perhaps a new sectoral grouping -- would be a
suitable tool for policy making. The fact that information flows of significant
volume and political importance do not represent economic flows, economic and
information flows are not proportional to each other and the bulk of information
is generated, distributed and consumed under non-market conditions indicate
that account of information flows cannot be substituted by the account of
economic flows and vice versa.

117) While several information flows also represent economic flow, it is not sure
that the share of volumes of information produced under market conditions has
been growing in the past decades.

118) SNIA should possibly reflect those information-related but non-economic states and
processes of subjects, that are open for operationalization. The system of SNIA is not
just an accounting system. It should mirror the common view how information
activities are or should be treated in the society, the relation of information
activities to economic activities, the whole reproduction process of information
acitivities with its legitimate objectives and means.

119) Three philosophies will be mentioned here for defining SNIA: building a "true
satellite”, an "analog-with-SNA" and an "pragmatical” system.
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120) A true-satellite-to-SNA™  SNIA  conceptualize processes of "social
reproduction of information” completely within economy as SNA conceptualizes
it. It would define and determine the quantitites of information that accompany
to generation, distribution and accumulation of economic income as these
processes have been defined in SNA. In such a system, the quantities of
information are assigned to economic stocks and flows, and each economic stock
or flow would be measured in value terms while a number of them -- those
concerning information product and human knowledge -- also additionally in
natural units. In such a system each account of SNA would have an "SNIA pair".

121) An "analog-with-SNA™ SNIA would conceptualize social reproduction of
information as an independent and self contained process. Such a system would
define accounted information transactions and information flows independently
of the definition of accounted economic transactions and flows, etc. available in
SNA. These were analog, but completely independent from the SNA concepts.
Furthermore, this system should contain a complete set of analogous (with SNA)
SNIA accounts. reflecting "information reproduction”. No direct connection with
SNA would be available.

122) This system would be justified by the assumption that process of
"information reproduction” should be viwed as an analog process with economic
reproduction, individuals and other units accomplish information transactions
and that their objective is generation, distribution and accumulation of "informa-
tion income". Although there are indications that this assumption is not
completely false, one cannot claim that there would be such a widely accepted
conscious process, codified like "production, distribution and accumulation of
information income”. The information societies to come, may size up the
situation, and may declare a system that not only intentionally distributes and
redistributes information income, but even whose main objective is the
production, distribution and redistribution of information income.

123) A pragmatic accounting system should be based upon the requirement that
both SNA and SNIA reflect different overlapping parts of the very same physical
world. It should comply with the fact that information reproduction takes place
in and outside economy as it has been conceptualized by SNA. This pragmatic
system operates with partitioned or non-partitioned accounted economic
transactions as recording-units -- whenever it is possible -- but adds non-
accounted economic information transactions and non-economic information
transactions, introducing appropriate corrections to SNA-aggregates.

124) While economy has not assimilated the complete system of information
reproduction, the view of information flows and stocks in frameworks of several
kinds of analog to SNA categories of transactions and flows still seems to be
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reasonable for non-economic information transactions either. Henceforth, kinds of
information flows and stocks will mostly be defined as the extensions of those in
SNA. Not all kinds, however, will be adopted.

125) There is a number of general categories , beyond the industry-specific terms,
that are used or understood in more or less defined or consolidated contexts by
the professionals, management and policy-makers in the information industries
when they describe or documentate information activities. These categories -- as
"information production”, "information use", "distribution of information”, etc. --
should then be used and matched with those of SNA. Other kinds defined as
"information income”, have not yet been used on the micro level but were

considered reasonable and useful.

126) Rules of classification of accounted information flows and stocks into these classes
should follow the nature of actual processes happening in society. Consequences
of reclassification should be taken into correction in twin tables. With its proper
classification of economic information transactions, SNIA should reflect our
information age, offering new classifications to SNA.

127) Also in its sequence of accounts, SNIA should adopt a pragmatic approach

The structure of accounts of such an SNIA follows SNA wherever this is
validated by the word usage and the transactions actually made at micro levels.
This provides a non-complete set of SNIA accounts that are more or less analogs of
SNA accounts. By this coherence should be maintained with "twin-tables".

128) The conventional view on the sequence of reproduction consisting
production, distribution and use processes seems reasonable for reproduction of
information in economy as well as beyond it. That means analogs with (SNA)
Production Account, Capital Account, Other Changes in Assets, balance sheets
and Rest of the World Accounts with analog kinds of information flows and
stocks may be accepted as familiar for professionals of the information
industries. It may be questionable that the kinds of flows described in Primary
Distribution of Income Account and Secondary Distribution of Income Account
should be described here or not.

129) Information income, distribution of information income are not yet accepted
concepts in laws and not yet used by professionals, but the systems of public
education, public broadcasting and national cultural institutions can still be
treated -- in accordance with SNA -- as systems of distribution and redistribution of
national information income.
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130) Sometimes it may be desirable to decrase inequalities in economic income
and wealth in society. It is still obvious, that primary purpose of the society is mostly
not a redistribution of incomes. Redistribution of incomes is rather a means than an
objective of most societies.

131) The primary interest of society is in accumulating knowledge and assets of
information which can be assumed to contribute to success and prosperity. This
is traditionally implemented by public schooling, supporting R&D -- and for this
-- by redistribution of incomes. The impact of information technology makes
necessary that the objectives and the relationships between objectives and means
of society should be revised. SNIA should provide an intellectual framework for
this.

132) Altogether that means that a pragmatic SNIA should apply "distribution of
information income accounts" that reflect "distributive" information flows. These
flows can be related to accounted in SNA distributive economic flows or parts of
them. These flows should be reflected in twin tables to SNIA.

133) Information income accounts do not deal with taxes and subsidiaries,
because these do not constitute information flows, except payment and taxation
documentation to be treated in a special way. Information income accounts should
deal with obligatory and free information that is component to economic
transactions. This should be considered as primary distribution of information.
Value of obligatory and free information components should be treated as
primary economic incomes, analog with taxes and subsidiaries (after products,
export and import), in twin tables and in a separate line when making a
correction to SNA figures.

134) Information income accounts also should deal with compensation of employees
with information products. This surprisingly significant item decreases information
income of employees. Payment may be treated as an information component to a
large group of economic transactions.

2. The Integrated Information and Economic Accounts and their components
135) The main types of accunts of SNA are:
- accounts for institutional units and sectors
(current accounts, accumulation accounts, balance sheets),
- integrated economic accounts

- input/output tables.

a. A first glance to Integrated Information and Economic Accounts
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136) The Integrated Information and Economic Accounts consists of SNIA tables
expressed in natural units and twin tables expressed in economic value units.
The accounts will first be prepared by broad carrier/media categories, broad
classes of information goods and services then aggregated through these classes.

b. Matching elements of SNIA and SNA

137) Each account in SNA -- except Secondary Distribution of Income Account
and Financial Account -- has an analogon in SNIA. The analog-accounts (tables) of
SNIA do not completely agree with the corresponding SNA table;

- some rows were renamed and redefined, and
- some rows were deleted,
- new rows were added.

138) As it will be explained later, twin-tables will be assigned to a number of
SNIA tables. The figures in the corresponding items will reflect information
flows and related economic flows. The problems with and the limitations to such
a correspondence will be described in the foregoing chapters.

c. The full sequence of information accounts for institutional units and
sectors and their balancing items

(i) Current Accounts

139) "Current accounts in SNAdeal with production, distribution, redistribution
of income and use of income. Each account starts with recording, as resources of
the balancing item of the previous one."

140) The Information Production Account records information use, information
output, intermediate and capital information consumption with balancing items
of information added, gross and net. Since information goods and services
consumed as intermediate and capital consumption can not be recorded for each
broad carrier class, information added will be determined at the national
aggregate level of gross domestic information production of all information
products and human knowledge.

141) The primary distribution of information income accounts show how
information output (for most information products) or gross information added
(for GDIP) is distributed to factors of production allocated in the main sectors. It
should reflect the view of society at the issue which these factors are and how to
define them. The Generation of Information Income Account records the
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information incomes of producers and distributive transactions that are directly
linked to production.

It is a fundamental issue whether various kinds of information supply
by employees during their worktime is considered as a service and
included as production by the individual or employer's sector or it is
considered in some other way. The way of interpretation of concept of
labor determines the items of this account. The concept of labor is to
appear in codified form in public law and corporation rules governing

the rights and obligations of employees in electronic networks. Right
now, rights and obligations of employees and employers working on
private and public computer networks, particularly in an academic
environment, are under discussion.

142) In information redistribution, those are not only households and
governments that may participate from primary information added, but so do
corporations either.

143) The Allocation of Information Income Account shows the distribution of
information income according to recipients of primary information income. It
should show information capital income, enterpreneurial information income, and
disposable information income.

144) The Redistribution of Information Income Account would show how the
balances of primary information incomes are transformed into (adjusted)
disposable income. This account will not be introduced to SNIA.

145) The Use of Information Income Account shows how disposable information
income is allocated between saving or consumption.

(i) Accumulation accounts

146) Accumulation accounts show all changes in information assets, liabilities and
net volume of information goods and produced human knowledge and
separately, in arbitrary units, those of non-produced human information capital.

147) Information saving is the starting element of accumulation accounts.

148) The Capital Account records the transactions linked to acquisitions of
information assets and capital transfers involving the redistribution of
information assets. The latter will be sometimes referred as to "information
wealth" or "knowledge".
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149) The Revaluation Account records holding information gains or losses due to
revaluation of assets.

(iii) Balance sheets

150) Balance sheets show the net volume of information (net worth) and changes in
balance sheets.

d. The transactions accounts

151) A transaction account in SNIA shows the "resources” and "uses", for a given
information transaction or group of such transactions, for each sector and/or
product engaged in this type of transaction, but it does not record direct relations
between transacting sectors. The relations of type "what from whom to whom"
are recorded in the input/output tables of the System.

152) The Goods and Services Account that can be elaborated for most information
goods and services, their groups and society as a whole is a most important and
useful table. It shows the total resources (output and imports) and uses of goods
and services (intermediate consumption, non-productive consumption, changes
in inventories, fixed capital formation, and exports) of a society.

153) Following the tradition in the SNA, "uses" will be placed on the right side
and "resources"” on the left side.

154) In the appropriate twin-tables, the same transactions will be recorded in
value terms.

e. The assets and liabilities accounts

155) In the assets and liabilities accounts, information transactions and other
changes in information assets together with stocks of information assets and
liabilities are to be recorded.

156) In the appropriate twin-tables, the same transactions should be recorded in
value terms.

f. The Rest of the World Account

157) As in SNA, the Rest of the World Accounts covers information transactions
between resident and non-resident institutional units and the related stocks of
information assets and liabilities when relevant. It is established from the point
of view of the rest of the world. A "resource" for the rest of the world is a "use"
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for the country and vice versa. A positive balance means a surplus of the rest of
the world.

158) In appropriate twin-tables, the same transactions are recorded in value terms.

g. The aggreqgates of the system

159) Similarly to SNA, SNIA offers a number of composite values which
characterize the information activities of a society, or nation considered from a
particular point of view. These are summary indicators and key magnitudes for
purposes of economic and social analysis and comparisons over space and time
between countries, nations and regions. The following indicators will be
sugggested to accept as "main aggregates™ of the system. Main aggregates do not
substitute the system as a whole.

160) Gross domestic information product represents the final result of production of
information goods and services of resident producer units. It is the sum of gross
information added of all resident producer units. It is a measure of production
that filters out the effects of multiple accounting being the difference between
output and intermediate consumption. It reflects the amount of "newly created"
information. This is not to be missed for "new -- for someone -- information™ or
"new ideas" which are not measured in SNIA.

161) Net domestic information product reflects the amount of newly created
information less fixed information assets consumed at its production.

162) Balancing items of exports and imports plus domestic externalities of
foreign information production and foreign externalities of domestic information
production reflect the activity of the unit -- a region, a country, an ethnic
community -- on the international scene.

163) Balancing items of domestic information consumption and domestic
consumption of foreign information products reflect the dependence of the unit.

164) Sectoral distribution of sources of information consumed, and intersectoral
information flows show the character of society and allows to make forecasts for
its behavior.

165) Volume of adjusted disposable information income does determine the
maximum "informedness" the society achieved.

166) Volume of information assets and its constituents determine maximal extent
of information capital use and of information property income.
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167) Indicators of productivity, efficiency of use and consumption characterize other
important sides of operation of society.

168) The value of these indicators depend on the definition of production
included in definition of boundaries and classifications of the system. Definition
itself reflects the social values and the views of the standardizing bodyconcerning
the way society should operate .

169) The relationships between information added, consumed and information
assets express'intellectual inertia™ of the country.

3. The other parts of the accounting structure
170) The detailed analysis of flows of goods and services is an integral part of
the central framework. The system provides tables of type "What from whom to
whom"™ as regards information added, its components and supply and

acquisition. Accordingly, the system has more central input-output tables.

171) Per capita figures are useful when international comparisons are made.
Coherent data on population and labor should be added to the system.

a. The central supply and disposition table and other input/output tables

172) These tables show the flows of information output and information added
between various products and various sectors.

E. The Central Framework of SNA and SNIA

173) Those are twin tables of SNIA that are directly comparable to SNA
accounts. Items in twin tables of SNIA are those of included in those of SNA
accounts plus some new items due to new lines in SNIA accounts.

174) The whole system of SNIA, including its raw data tables, can functionate as
a satellite system to SNA. In SNIA the attention is focused to those phenomena
and processes that concern information. Various aspects of information are
treated so, that -- whenever necessary -- information transactions are taken out of
economic transactions, reclassified and taken together with non-economic
information transactions and flows.

175) The production boundary is changed accordingly, as usually in satellite
studies, enlargened, the concept of fixed assets and the related fixed capital
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formation was broadened in SNIA in comparison with SNA. At the same time
the consumption boundary has also been extended.
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1. FLOWS, STOCKS AND ACCOUNTING RULES

A. Introduction

1) As with SNA, SNIA is interested in making statements on the state of some
objects at a fixed point of time and processes that take place with one or more
objects within a period of time with a finite duration. These states and processes
are defined in the later chapters and referred as to information (knowledge)
stocks and information flows.

2) The fundamental issue to be decided when designing SNIA is whether
guantitites of information that are accompanied to economic stocks and flows will
be accounted as defined in SNA, or information stocks and flows defined in
another way and linked to economic stocks and flows .

B. Information Stocks and Flows

3) SNIA should be defined to measure information stocks and flows in natural
units and economic value terms.

4) In general, information flows and stocks should be entered in the records of
institutional units that own or owned those information goods and assets, in the
records of units that deliver or take delivery of services (particularly information
services), or in the records of units that provide labor and capital, or use of them
in production similarly to their economic records.

5) As it has been noticed recorded flows and stocks in SNIA are
- all accounted in SNA economic information flows and stocks in SNA
(partitioned or not),

- non-accounted in SNA economic information flows and stocks,
- a number of non-economic information flows an stocks.

C. Flows

6) Economic flows are processes that reflect the creation, transformation,
exchange, transfer or extinction of economic value; they involve changes in the
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volume, composition or value of an institutional unit's economic assets and
liabilities.

7) In monetary transactions , there are two flows of economic values, that is, the flow
of goods and services and the balancing flow of monetary values. In the case of
external output, goods and services are flowing out making the institutional unit
less rich and monetary values are flowing in making it richer. SNA considers the
latter. Direction of physical flows of information in a transaction is frequently
oppositional to the flows of monetary values.

8) Information flows are processes that reflect the creation, transformation,
exchange, transfer or extinction of volumes of information.

9) The information flows that are proper for changes of knowledge of
individuals as a consequence of spontaneous internal mental processes should be
treated as a natural process.

10) Examples of information flow without accompanying recorded economic flows are
free-time conversation or certain kinds of religious activity. Road transportation
of books from the printer to the bookshop of the same owner is physical flow of
information goods that do not represent an economic or recorded information
flow. Broadcasting, distribution of speech are examples for physical flow of non-
durable signals, and supplying electromagnetic broadcasting signals for the input
of a receiver's set is an example for physical flow of an information service.

11) Economic flows probably mostly are accompanied by information flows.
Engagement in economic activities presumes that information conditions of the
parties concerned will change, even if this cannot be measured.

12) Contrasting to economic flows, the physical information flows that include the
movement of every kind of goods and services, either own-produced or non-
own-produced, less road, air, waterway or railway transportation, are also
meaningful. For example, government information dissemination is frequently
contracted out and dissemination activity as a whole is assessed for the
aggregated figures of own produced and contracted out products.

13) The information goods and services supplied altogether by a supplier i to an
acquirer (recipient) j and the supplier j to the recipient i during a period dt will be
called the information turnover between them.

14) Gross information flow is an indicator whose value will be defined as the sum
of volumes of information carried by all information goods and services in
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physical information flows in the reporting period less flows of transportation
and trade. Gross information flow is studied on the level of main sectors.

15) Net information flow -- an indicator -- is the sum of volumes of information
added carried by all own-produced information goods and services in physical
information flows in the year. Net information flow is studied on the level of
main sectors.

16) In SNIA, the "flow of information” is assumed to be realized in information
transactions and other information flows.

1. Transactions
17) The SNA term "transaction" will be referred here as "economic transaction" or
"recorded economic transaction” to distinguish it from information transactions

to be defined here and used together with economic transactions.

a. Economic transactions

18) Economic transactions should be discerned from other types of economic
flows. An economic transaction is an economic flow realized by an interaction
between institutional units by mutual agreement or an action within an
institutional unit that is analytically useful to treat like a transaction, often
beacuse the unit is operating in two different capacities. The parties may enter
the transaction so that the agreement is forced by law.

19) In SNA, a monetary transaction is an economic transaction whose one
component consists of the payment of money by one party to the other or of the
establishment of a new financial claim by one party over the other or the
extinction of a financial liability owed by one party to the other. A financial claim
is essentially an asset which entitles its holder to receive a payment. Monetary
transactions will not be treated as a target group. Payment itself is an
information component to economic transactions, that will be discussed later.

20) While in value terms most of 