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INTEGRATION OF INPUT-OUTPUT TABLES AND SECTOR ACCOUNTS; A POSSIBLE SOLUTION

Abstract

In this paper, the establishment-enterprise or company problem is tackled by
taking the institutional sectors to which the establishments belong into
account during the construction of input-output tables. The extra burden on

the construction of input-output tables resulting from this approach is
examined for the Dutch situation.

An adapted sectoring of institutional units is proposed for the construction of
input—-output tables.

The proposed approach contains perspectives on further specification of the
institutional sectors, households and non=financial enterprises and quasi-

corporate enterprises.
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1. Introduction

At the Netherlands Central Bureau of Statistics, work is in progress on the
construction of a complete set of accounts (abbr. SA) for institutional
sectors (IS) in the economy. An important objective whilst developing this
system is to maintain and intensify the Link with the hard core of the Dutch
National accounts, namely the input=-output tables (abbr. I-0).

This implies an approach in which far as possible the production account of IS
is linked - or more strongly - integrated with the I-0 tables. An attempt is
made to break down the institutional sectors (specifically the sectors non-
financ{al and quasi=-corporate enterprises and households), by categorising

the institutional units in each sector according to their main economic activi-
ty (ISIC 1 digit for instance).

This approach requires a statistically feasible solution for the
establishment-enterprise problem. Although the proposed solution is based on
the possibilities of the Dutch statistical system, the general jdea may be
applicable in other countries. Section 2 of this paper gives a short
description of the Dutch statistical system. The proposed solution for the
establishment-enterprise problem is examined in section 3. A further
elaboration of the approach is given in section 4, ending in a possible
breakdown of IS into a one=digit activity classification by main economic
activity = center of gravity (c.g.) = of institutional units. The additional
burdens jn constructing the I-0 tables are discussed in section 5.

Section 6 contains some conclusions.



2. The Dutch statistical system

In the Dutch statistical system according to the SNA (1968), two types of

statistical units are used for national accounts:

- The establishment (EST) (SNA 1968 par. 5.15)
- The enterprise (ENT) (SNA 1968 par. 5.41)

The information EST provides with regard to the production process, together
with additional information (e.g. foreign=trade statistics), is integrated

into a condensed and consistent system. Since 1948, the integration framework
is constituted by an input-output table with the format activity by commodity.
The input table includes data on value added components; therefore a production
account by activities may be derived from the input—-output tabte. (Cf. for
information on the compilation of I-0 tables in the Netherlands: P.G. AL,
1985.) ‘

The input=-output table forms the corner—-stone of the national accounts. In the
past, information on ENT was scarce and the switch from activities to institu-
tional sectors was therefore problematic. The sectors and accounts were hybrids
of an institutional and activity approach. Value added estimated in the
framework of the I-0 table formed the starting point of the SA., There was
little feed-back from SA to I-0.

Recently, a considerable amount of information on ENT has become available,
covering large parts of the sectors financial enterprises and non-financial

and quasi corporate enterprises with a centre of gravity (c.g.) activity
classification of the ENT, and Government.

This opens up the possibility of a more thorough analysis of the Dutch economy
within the framework of a set of institutional sector accounts.

The aspired institutional sectors and accounts are presented in scheme 1,



Scheme 1. Sectors and accounts in the new system of accounts

Accounts Institutional sectors
Non=finan- govern- finan- housaholds of which Rest
cial corpo- ment cial p.n.p's unincor= other- of the
rate and institu- serving porated house- world
quasi=-corpo- tions households enter- hold
rate enter- prises
prises

Production - X X X X X X X

Distribution
of income X X X (x) X X
Use of income X (x) X X

Capital trans-

actions x X X (x) x X
Financial
transactions X X X X X

x : denotes the occurrence in the sector of the mentioned accounts.

(x): feasibility under examination.

The classification of the statistical units into institutional sectors, as
presented in scheme 1, strongly resembles the international guidelines as
stipulated by the SNA and ESA (1968; 1979). In brief, the sectors can be
described as follows. ‘
- Non-financial corporate and quasi-corporate enterprises (to be referred to as

non=-financial enterprises).

This sector comprises all units which produce goods and non-financial market
services, and which operate independently of their owners. In addition, enter-
prises which do not have the legal corporate structure but in every sense
behave as a corporation (quasi-corporate enterprises) are also included in
this sector. The prime resources are the revenues from the sale of goods and

services on the market.



- Financial institutions
This sector represents all corporate and non-corporate statistical units
whose main economic activities lie in the field of finance (banks and credit

institutions) or insurance (insurance enterprises).

= Government
Included in this sector are all government agencies which do not primarily
produce for the market. In general, these agencies produce public non-market
services. Taxation (direct and indirect) is the prime source of resources.
Private non-profit institutions serving the government, defined as receiving
more than 50X of their resources from the government, are also considered to
be units of this sector. In principle, it is possible to form a separate

sub=sector of these p.n.p.'s.

= Sub~sector private non-profit institutions serving households.
In general, the units classified in this sector produce non-market services
for (certain groups of) households, and are financed for more than S50% by

households (current transfers).

- Sub=-sector unincorporated enterprises
This sector comprises all enterprises of which the owners and operators
are, legally and in actual fact, one and the same (group of) person(s).
The Llargest group of units in this sector consists of the units known as sole

proprietorship.

= Other households
This is the residual of the household sector, and contains households in

their role as consumers, savers, receivers of wages, etc.

The compilation of a complete set of accounts for each individual sub-
sector of the household sector poses practical as yelt as = up to now -
theoretical difficulties, which in all Llikelihood will not be overcome in the
near future. The present statistical possibilities are. illustrated in scheme 1.
Only a production account can be constructed accurately for the p.n.p.'s.
Furthermore, information is available on the production account for the other
two sub-sectors, but the rest of the real accounts can only be given in

combined form.



The available information on the financial transactions permits no sub-sector-

ing at all within the sector of households.

- Rest of the world
This sector comprises all non-residents, in their relationships uith Dutch

residents.

A clear relation between I-0 table and SA is desirable for purposes of
statistical analysis, economic analysis and presentation of the national
accounts. A strong relation will be achieved when, in the new situation, the
production account of the SA can also be derived from the I-0 table.

Such a relationship allows a well-defined interaction between statistical
analysts in estimating the data for the I-0 table and SA.

The possibilities for statistical and economic analysis are particularly
intensified by a further breakdown of institutional sectors into e.g. a c.g.
one digit ISIC classification. The proposed approach is outlined in the next

section.

3. The link between input=-output tables and sector accounts

The crux of the linkage problem between I-0 table and SA lies in the disparity
of the units and classifications which underlie the analysis of the I-0 table
and SA respectively. On the question of the disparity of units, a mode of
thought lLeading to a possible solution is indicated by Postner (1985). He
points to statistically relevant developments in management and accounting in
the large compound enterprises. In these enterprises, it is becoming normal
practice to distinguish separate divisions, which bear a close resemblance to
the industries or groups of industries as defined by the SNA. On the division
level, both information on production and data concerning income distribution

and financing are sufficiently available.



This approach might be fruitful in the long run. It would be necessary to har-
monise (inter-)national recommendations on business reporting etc. in order to
obtain divisions which are statistically relevant with respect to definition
and detail. But even then, a complete solution would not yet have been found.
The classification problems of the private unincorporated enterprises remain.
Moreover, Postner's proposed approach should not be allowed to lead to a situa-
tion in which the production process information concerns less homegeneous
units than the EST. This would imply a serious handicap in constructing I-0

tables. Nevertheless, this option deserves to be studied.

The situation at present and in the near future, however, will be dominated
by the use of diffefent statistical units in many countries, among which the
Netherlands.

That is why in the Netherlands, the feasibility of constructing a connection be-
tween information from ENT and EST belonging to ENT is being studied. This con-
nection should be retained when compiling the I-0 tables. This implies differ-
entiating the activities (i) as distinguished in the I-0 tables by groups of

ENT belonging to 1S, as illustrated in scheme 2.



Scheme 2 Detailing activities by institutional sectors in the input-output
table
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Normally, the input and output table contains the dimensions activities (i)
and commodities (plane ABCD in scheme 2). It is proposed to differentiate the
activities by groups of ENT, denoted sectors J', to which the EST in each
activity belong (DE in scheme 2). When in the input and output table the value
added components are registered (plane ABHG), additional information is
generated on sectoral value added components (plane BHIK),
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The linkage between the activity and institutional sector analysis is expanded
from the value added components (B-H) in the old situation to BHIK in the new
one.

Finally, plane HLMI in scheme 2 constitutes (further) analysis on the income
distribution etc. by institutional sectors according to SA.

The advantages of the proposed procedure are manifested especially in the
field of:

- improvement of estimates by intensifying the interaction of the
institutional sector analysis (LMKB in scheme 1) and the activity
approach. This improvement is the consequence of the possibility of
a more direct confrontation of the estimates in the I-0 and SA
analysis on a more detailed level.

Desired adjustments - e.g. in the framework of the activity analysis
(i) = can be verified with regard to the possibilities in the
context of the SA and vice versa.

- clearer presentation of the link between I-0 tables and SA.

A disadvantage of the approach is the additional burden on the statistical
analysis of the production process in the framework of the I-0 table. Conse-
guently, the sectoring applied in the I-0 table (j') should be chosen in such a
way, that an optimal ratio results between further taxation of the I-0 analysis
imposed by detailing economic activities (i) to (j') on the one hand and
additional information gains on the other.

This dilemma is further analysed in the next sections. The information gains
are dealt with first of all.

4. Further elaboration on the Link between the input—-output table and the sec~-

tor accounts; the information gains
4.1 The institutional sectors and their mutual relationship.

The approach enunciated in section 3 led to the conclusion that an optimum has
to be found between additionally burdening the analysis of economic activities
by further detailing to (j') on the one hand, and the information gains on the
other.

In this weighing proces, the (j') classification depends on the institutional
structure of the economy, data availability and the technical possibilities

of constructing the I-0 tables. In the Netherlands, the feasibility of the
following classification of (j') is being investigated:
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General government excl. non-=profit institutions serving government
Financial institutions (ENT > EST)
Unincorporated enterprises (ENT=EST)

- Compound non-financial enterprises (ENT > EST)

Other non—compound enterprises (ENT=EST)

By so choosing the sectors (j'), the possibilities of a further breakdown of
the IS are taken into account.
For the sector (j') "General government excluding non-profit institutions
serving government', separate information is available on an institutional
level (ENT) as well as on economic activities (EST).
The ENT's in this sector are all classified as general government. Further
breakdown of this sector (j') into institutional sub-sectors takes place within
the accounting framework of the SA, and plays no role in the relation between

I-0 and SA.

For the sector (j') "financial institutions’, more or less the same is
valid. Separate information on an institutional level is available together
with a break-down into economic activities based on information from the EST
belonging to the ENT.
Little information is available on the sector (j') "unincorporated enterprises'.
This holds for both EST and ENT, since EST=ENT in this sector. From a statis-
tical=analytical point of view, it is very important to confront estimates for
this sector derived from I-0 tables with SA, as they contain different bodies
of information, resulting in divergent estimates on e.g. value added for this

sector.

The sector (j') 'compound non=-financial enterprises and quasi-corporate
enterprises'” is formed from ENT, composed of two or more EST's, therefore ENT >
EST here.

Isolating the compound non-financial enterprises is important for three reasons:
- According to the definition, a compound enterprise comprises two or more
EST's. Experience shows that the gathering of information from several
EST's belonging to one ENT is often afflicted with observational defects
(what is observed or accounted for where?). In the framework of the process
of constructing statistics, this group requires special attention.
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-~ The compound enterprises consist to a large extent of holdings, concerns,
multinationals etc., in short, more often than not they are big businesses
most likely showing unique, characteristic behaviour in the fields of income
distribution and finance.

= The proposed split-up leads to the realisation of a closer Llink between econo-
mic activity and institutional sector analysis (cf. section 4.2).

In the Dutch statistical system, separate statistical information can be
made available for this sector, for the ENT and the EST belonging to these ENTs.
From a statistical point of view, this is a difficult operation because of the
dynamics within this sector. Consolidations, deconsolidations etc. take place
from year to year, So that the compound enterprise structure has to be
analysed every year,

The last sector (j') is called "Other non-compound enterprises". All
enterprises not mentioned in the other sectors (j') belong to this sector.
Characteristic for this sector is that in all cases ENT=EST, which implies
that the economic activity classification (i) may be used as an economic
activity classification of the ENT within this institutional sector.

The detailed information for this sector (j') in the input-output tables allows
the transformation from the sector classification (j') used in making

the input-output tables to the sector classification used in the SA (j).

The relation between (j) and (j') is depicted in scheme 3.
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Scheme 3 Relationship between the dinstitutional sectors (j) in the set of
accounts and the sectors (j') in the input-output table

Classification of sectors (j) in set of accounts

Classification Government Financial Non-financial Households, of which
of sectors (j') in and p.n.p. institu- corporate and unincor- pnp's
Input-output table serving tions quasi=incor- porated serving
government porate enter- enter- house~
prises prises holds

Government, excluding
pP.n.p.'s serving

government X

Financial

Institutions X

Unincorporated

entérprises X

Non=financial
compound X

enterprises

Other non-=compound

enterprises X X X
(pnp's (non=finan-
serving cial non=-com-
government) pound enter-

prises)
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As may be seen in scheme 3, an ad-hoc detailing of the (j') "other non-
compound enterprises’”" has to be carried out only for "non-profit institutions
serving government”, “non-profit institutions serving households" and "non-
compound non-financial enterprises”". This detailing is accomplished by making
autonomous estimates for (j) "non=-profit institutions serving government" and
"non=profit institutions serving households", based on economic activity
information (i). The non-compound non-financial enterprises are determined as a

residual of this particular group.

4.2 Breakdown of institutional sectors into economic activities

For purposes of statistical and economic analysis, a further breakdown of
the institutional sectors is desired. The chosen institutional sectors (j')
offer a first disaggregation of the sector non-financial and quasi-corporate
enterprises into compound and non-compound enterprises. A second possibility
partly brought about in the sector breakdown (j') is a further split of
institutional sectors into economic activities (k).

This concerns a c.g. classification by main economic activity of ENT within

each sector.

For the sector Government, no classification in (k) is opted for, although a
set of accounts broken down by (k) is possible for non=profit institutions
serving government. The sector "Financjal institutions' - given the production-
account information for this sector from the I-0 tables - may be divided into
the activities (k) banking and insurance. This institutional breakdown is based
on a coarse institutional data set for this sector.

The sector "Non-financial corporations and quasi-corporate enterprises" con-
sists of two sub-sectors (cf. scheme 3): the compound enterprises and the non-
compound enterprises.

For the compound enterprises, a production account may be derived from the I-0
tables.

Based on the ENT data set for compound enterprises, a further breakdown of this
sub=-sector by (k) is possible. The CBS carries out separate surveys aimed at
the big ENTs.
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This data set contains synoptic information on production and intermediate con=-
sumption. Detailed information is available on value added and its distribu-
tion, together with information on the financial transactions and balance
sheets.

Therefore, for all accounts except the production account, a bréakdown by (k)
is possible. Options for a further classification by (k) of the production
account should be studied carefully.

The problem is reversed in the case of the sub-sector non-compound enterprises.
A detailed breakdown is possible for the production accounts for ENT=EST, but
information on income distribution, capital accumulation and financial trans-
actions is scarce.

This information gap might theoretically be bridged by enlarging the question-

naire for these enterprises.

The production account of the institutional sector households may be divided
into the subsectors (cf. scheme 3):
- private non-profit institutions serving households
= unincorporated enterprises and
= other households.
The production account of the sub-sectors p.n.p., households and the unincor-
porated enterprises may be split into economic activities in conformity to the
I-0 tables, since by and large ENT=EST.
Due to lack of information, a split of the other accounts is not conceivable in

the near future.

It may be concluded that the introduction of (j') in the input-output tables
may improve the interaction between formerly rather loosely related fields of
statistical analysis: namely the I-0 tables, containing the analysis of product-
ion, and the SA, concentrated on distribution of income and financing.

These interactions enhance the reliability of the whole body of national
accounting information.

A second major point of progress would be the possibility of differentiating
the sectoral analysis by classifying the ENTs by economic activities.

This provides a more detailed insight, both in statistical and economic analy-
sis.

However, these advantages are obtained at a price, in this case the additional
burden on the construction of the I-0 tables. This problem is discussed in the

next section.
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5. The additional burden on the construction of I-0 tables

The additional burden on the construction of the input-output tables, implied

by the proposed approach set out above, is shown tentatively in scheme 4.

This scheme shows a cross=classification of EST classified by ISIC 1 digit

(i) activities and the EST classified by institutional sectors (j'). This cross-
classification gives information on the sectoral breakdown (j') for each
activity (i). By way of illustration, a classification of the ENT by (k) within
each sector is indicated (cf. section 4.2).

As is shown in section 3, the split of (i) by (j') forms the extra burden in
composing the I-0 tables.
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The first point that strikes the eye in studying scheme 3, is that the
additional burden on the economic activity analysis by the introduction of a
detailing from (i) to (j') within the framework of I-0 tables is limited for
most 1-digit activities. For the government sector, the sub-division into
economic activities is limited on the assumption that the departmental enter-
prises are no longer analysed by activity within the framework of I-0 tables.
In the Dutch situation, the ENT in the sector "financial institutions” hardly
contains EST which have to be classified under activities ISIC 1-7 and 9. The
situation regarding electricity, gas and water remains unaffected. Detailing
according to (j') is not necessary. In agriculture etc., a detailing by
corporations and unincorporated enterprises is assumed to be necessary.
Compound enterprises barely occur, if they exist at all. In mining and
manufacturing (ISIC 2 and 3), three sectors (j') can be distinguished.
However, it is expected that unincorporated enterprises are hardly of impor-
tance. Therefore, with regard to a significant number of groups within ISIC 2
and 3, the detailing will be confined to two (j') sectors.

In the ISIC activities 5, 6 and 7, a split into 3 sectors (j') is to be expec-
ted. ISIC activity 8 is split up into Finance and Insurance (8.1 + 8.2) and
real estate (8.3). The first is expected to be detailed into three sectors
(j'), the latter compasses the largest detailing according to (j'). Nearly all
sectors (j') contain ENT of which some EST's are involved in the exploitation
of buildings or dwellings. The activity community services etc., (ISIC 9), is
expected to be detailed into three sectors (j').

Revieuing'the above, it would appear that the proposed approach will not lead
to an insurmountable extention of the activity detailing in the construction of
the I-0 table.

6. Conclusions and further research

By detailing the activities (i) in the I-0 tables by institutional sectors
(j*), the Link between the I-0 table and the SA can be intensified. Complete
compatibility with the economic activity analysis has become feasible for the
sectors (j'), unincorporated enterprises and other non-compound enterprises,
as in these sectors the equality ENT=EST holds. The c.g. classification of the
ENT by (k) coincides here with the classification of the EST by ().
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With regard to the compound non=financial enterprises, the input-output table
only furnishes information by (i) and (j'). Using the basic statistical
material of the CBS however, statistical information on income distribution

and financing by (k) is obtainable. The CBS carries out separate surveys aimed
at the big ENTs which emphasize information on income distribution and
financial transactions. This could all lead to the possibility of detailing the
whole (j) sector "non-financial corporations and quasi-corporate enter-prises"”
by (k), with value added as principal point of impact.

The sector "financial institutions™ can be divided within the framework of the
SA into the activities (k) banking and insurance.

Last but not least, the proposed approach makes it possible for some accounts to
split up the institutional sector households into sub-sectors and into economic

activities, as here too EST=ENT.

If the proposed approach is to be further elaborated, a step-by-step
implementation seems the most appropriate. The first step will be the
differentiation of the (i) into (j'), unincorporated enterprises and the rest
treated as one entity. The second step will contain a sectoral split (i') in
the activity (i) real estate, and the third will concentrate on isolation of
the sector (j'): compound non-financial enterprises in the I-0 tables.
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Appendix List of abbreviations and symbols used.
Abbreviations

€BS : Netherlands Central Bureau of Statistics
C.Q. : Centre of gravity

ENT ¢ Enterprise

EST : Establishment

I-0 : Input=output

IS : Institutional sectors

ISIC International Standard Industrial Classification of all economic

activity
p.n.p's: Private non-profit institutions

SA Set of accounts

Symbols

i : type of economic activity, e.g. ISIC one-digit

institutional sectors

Cte s
..

sectoring applied in the input-output tables

k : classification of ENT by main (c.g.) economic activity within (')
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