


A NATIONAL ACCOUNTS MATRIX FOR THE NETHERLANDS

Abstract

Currently, the national accounts in most countries use two formats for
presentation: matrices for the Input-Output tables and T-accounts for
the transactions of institutional sectors. This paper demonstrates that
presently available national accounts can easily be transformed into a
National Accounts Matrix (NAM). This may improve both the transparency

and the analytic usefulness of the complete set of accounts,
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1. Introduction

As in many other countries, the set of detailed tables in the aanual
national accounts publication of the Netherlands currently contains two
formats for presentation: 1) T-accounts for the incomes, expenditures,
capital and financial transactions of institutional sectors, and 2)
input-output matrices for information on the flow of goods and services
and on the structure of production costs [Centraal Bureau voor de

Statistiek, 1992].

In the T-accounts for institutional sectors, input-output figures are
lacking, as these data are more usefully classified by industry branches
and product groups. Therefore, in a sequence of accounts for
institutional sectors the supply and use of goods and services and the

production process are only shown at an aggregate level.

On the other hand the input-output tables and supply and use tables
lack an overview of some important economic processes, such as
(re)distribution of income, capitél transactions and financial
transactions. Both the sequence of accounts and the supply and use
tables fulfil a specific function in the national accounts. In addition
to this, it is expedient to present the whole system of national
accounts in one framework. Such a framework takes the form of a matrix,
partly because supply and use tables can only be included in this form.
Besides, a matrix presentation offers the possibility of choosing the
most relevant economic unit and the most relevant classification of
units in each account of the system. As in reality various types of unit
are involved in different economic processes, in this way the relation
between various types of transactions in the economy can be traced

better.

Let us take an example to illustrate this. If Dutch households start
to buy more bicycles, the production of bicycles in our country will
probably rise. This may mean that production workers in bicycle
factories work overtime and thus earn more money. This money ends up in

their household’s purse and subsequently these households may purchase



more goods and services. In this example the extra consumption of a
certain type of good (bicycles) therefore leads to more production by
certain industries (e.g. metal products manufacturing and trade), by
which higher incomes result for some categories'of employees (e.g.
manual workers), which in turn leads to higher incomes for some groups
of households (among others the group whose main source of income is
compensation of employees from the private sector). Four types of unit
are thus involved in this series of transactions: a product, an

establishment unit, an employee and a household.

The national accounts matrix traces this money flow and records both
the paying and the receiving party for each transaction. This regis-
tration of transactions also has advantages for certain modelling

analyses based on the national accounts.



2. A consolidated matrix presentation

Transactions in the economy are shown at a meso level in table 4. Before
discussing this table we give an overview of the structure of the matrix
as this appears from tables 1 to 3. These tables contain a consolidated
matrix presentation of the national accounts and serve to provide an
insight in the inter-relations among the values of macro-economic
aggregates in 1987, 1988 and 1989, respectively. In this way the
connections between the main domestic and national indicators, such as
gross domestic product (GDP), net natiomal income (NNI), disposable
income and the current external balance can be read directly from each
of these tables.l’ By way of illustration we shall now discuss table 3.
The structure of this table is exactly the same as that of tables 1

and 2. »

The rows contain the receipts recorded by origin, and the columns the
payments by destination. Obviously the totals of the rows (receipts) and
the columns (payments) are equal. If an accoumt results in a balancing
item, this will usually be in the column of the account concerned. This
balancing item is then equal to the sum o©f the row minus the other items
in the column. For example, GDP is the balancing item of the production
account (account 2 in the table) and equals production (row 2) minus
intermediate consumption (see column 2). The matrix roughly follows the
standard accounts scheme of the revised SHA up to and including the

financial accounts.?)

The first row and column show the goods and services account. Macro-
estimates for the year 1989 for the supply and use of goods and
services, measured in purchasers’ prices, are recorded here. The first
row presents the various categories of use of goods and services:

intermediate consumption, final consumption expenditure, changes in

1) In the tables all main macro-aggregates are in a thick outlined box.

2) This table is rather similar to the aggregate Social Accounting Matrix (SAM) presented in the
revised System of National Accounts [United Nations, 1882: table XX.4]. Refer also to Keuning
[19911.
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inventories, gross fixed capital formation and exports (fob). For the
economy as a whole the balance of paid and received trade and transport
margins always equals zero. This figure is thus put in cell (1,1), i.e.
the intersection of row 1 with column 1. These margins do play a role in

a more detailed overview of the economy (see table 4 below).

The first column shows the supply: every product is either produced
by a domestic industry (cell 2,1) or imported (cell 13,1). The output of
establishment units is given in basic prices, i.e. excluding product-
related indirect taxes (VAT, excise, etc.) less subsidies. In this
valuation the production of for example food, alcohol and tobacco is
given exclusive of charged trade and transport costs. The taxes less
subsidies on products are part of the government’s primary income - see
row 4. The sum of the amounts in the first celumn corresponds with the
total supply, measured in purchasers’ prices. In this way the totals of

the first row and the first column are equal by definition.

The second row and column contain the production account. The
connection between the first and second account is the output of
industries (cell 2,1). In the second columm the input costs are
recorded. These consist of intermediate consumption of goods and ser-
vices produced domestically and imported plus the primary input catego-
ries, which add up to the value added. In the valuation chosen here the
total of value added corresponds with GDP at basic prices. The first two
rows and columns together form the consolidated smpply and use tables,

albeit that in the supply tables the rows and columns are reversed.

The third row and column show the generation of income account. Here
a number of primary input categories are distinguished (wages and
salaries, operating surplus, etc.). GDP is transferred from the column
of the production account to this account, subsequently increased by the
wage bill earned abroad by resident employees (cell 3,13) and reduced by
the compensation of employees paid to non-residents (cell 13,3). The VAT
paid by the consumer to the seller, but not transferred by the seller to
the tax authorities is part of both the output value and GDP at basic

prices. This is really an implicit government subsidy in favour of the



operating surplus/mixed income of the establishment units involved. This
is shown in cell (3,3). After booking the consumption of fixed capital
on the capital account a new balancing item remains, between GDP and
NNI. This balancing item is mainly relevant in a more detailed table.
Here it is called net national generated income (NNGI) - see the third

column.

Account 4 describes the primary distribution of income for the
institutional sectors. These receive the NNGI from the generation of
income account and also property income from abroad (cell 4,13).
Property income transactions that do not involve the rest of the world
change only the composition, not the size of national income (cell 4,4).
In this account the government receives the product-related indirect
taxes less subsidies and in cell (4,10) some levies which are directly
connected to investment in housing and buildings. Other taxes less
subsidies on production belong to the part of NNGI which falls to the
government (see cell 4,3). To get NNI, property income paid to abroad
must be deducted. This is done in column 4. The national income is

valued at market prices.

Subsequently, the secondary distribution of income account (account
5) records the redistribution of earned national income by means of
unrequited income transfers (taxes on income, wealth, etc., social
contributions and benefits and other current transfers), some of which
again flow to and from abroad - see cells (5,15) and (13,5). Obviously
in the Netherlands considerable amounts are involved in the
redistribution of incomes among institutional sectors - compare, for
example, the amount in cell (5,5) with that in (5,4). The balancing item

of row and column 5 corresponds with the net disposable national income.

The use of income is shown in account 6. Disposable income resulting
from the secondary income distribution is spent on final consumption

expenditure and net saving in column 6.

The row of the capital account for domestic sectors (account 7)

records gross capital incomes: consumption of fixed capital, net saving



and unrequited capital transfers (legacy duties, investment subsidies,
etc.) received from other sectors and from abroad. The column gives
capital outlays: capital transfers paid to other sectors and to abroad,
the balance of acquisitions and disposals of land (which equals zero at
the macro level), and gross capital formation. This results in the

balancing item net lending of the nation.

To get a better insight in the dynamics of the economy a detailed
overview of the investments in fixed assets is important. For this
reason a number of separate accounts is included in this matrix, mainly
distinguished by a different classification. In these accounts too the
purpose of the matrix is to demonstrate the connection between various

types of transactions.

To illustrate this, let us take another look at the example of the
increased demand for bicycles. In the example cited above it was assumed
that the extra production of bicycles was realized by means of working
overtime. However, it is just as conceivable that the management of the
enterprise under which the bicycle establishment falls decides to use
retained earnings (i.e. saving) to expand the production capacity of the
bicycle factory. This might mean that the construction of a new assembly
plant is necessary. In other words: a non-financial enterprise invests
in a certain establishment unit (the bicycle factory), which leads to
the acquisition of a certain type of produced asset (buildings, specific
machines) which in turn leads to a demand for various goods and services
(construction, construction-technical advice, metal products etc.), by
which the production in the various industries concerned (construction
industry, construction-technical consultancy bureaus, etc.) as well as
imports might increase. This results in the generation of additional

income and so forth.

Showing these flows in the Netherlands’ NAM involves two problems.
First, although the present national accounts contain estimates of total
fixed capital formation per sector and per industry of destination, it
is not known exactly which sector invests in which industry. Secondly,

only for newly available capital goods the destinations are known.
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For these reasons the matrix also comprises a so-called dummy account
for gross capital formation (account 8). This is an account which is not
divided into several rows and columns, even in a detailed presentation.
On the row of this account is the total fixed capital formation per
sector, as resulting from the capital account for the institutional
sectors. The column shows the changes in inventories in cell (1,8),
investment in fixed assets which are new for the Netherlands, specified
by industry of destination, in cell (9,8) and sales of existing fixed
assets, in as far as these are purchased by households for consumption

purposes or exported, in cell (10,8).

The destination of fixed capital formation is described in account 9.
The row shows the investment in fixed assets per industry and in the

column this is specified by type of produced asset.

The investment per type of asset (buildings, transport equipment, ma-
chinery, etc.) is given in account 10. In the row it is broken down into
sales of existing fixed assets on the one hand and fixed capital
formation of new assets per industry of destination on the other; in the

column it is shown by product group.

In summary, it can be said that this presentation enables a linkage
of fixed capital formation per institutional sector as shown in the
capital account and fixed capital formation per product group as shown
in the supply and use tables. To realize this objective completely it is
intended to specify investments per sector also by industry of
destination in the future. In that case, the dummy account 8 can be

deleted.

Row and column 11 comprise the financial account for the
institutional sectors. The balancing item net lending which results from
the capital account is ideally the same as the balance of the financial
account., Therefore, by way of exception, the balancing item of this
account is shown in the row and not in the column. Apart from a
statistical discrepancy, this balancing item corresponds with the

changes in assets (cell 12,11) less the changes in liabilities (cell

‘
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11,12). The latter concerns taking on new liabilities such as the nego-
tiation of new loans, share emissions, etc. less the paying off of
existing debts. The changes in assets concerns the net acquisition of
financial assets (among other things by acquiring bonds, lending money
or buying shares). The sale of existing financial assets is recorded

here with a minus sign.

The twelfth row and column of this matrix record which financial
assets and liabilities have been created or traded in the period under

review, including such transactions with the rest of the world.

The current account of the balance of payments is shown in row and
column 13. This account is set up from the viewpoint of the rest of the
world; current receipts from the rest of the world are recorded in the
column and current payments to the rest of the world in the row. The
current external balance of the Netherlands with the rest of the world
is seen from a Dutch viewpoint here. This means that it is booked on the
row of the current account for the rest of the world and in the column
of the capital account for the rest of the world, instead of the other
way around. If there is a deficit on the (Dutch) current account, a

negative amount would be recorded here.

The capital account for the rest of the world (row and column 14) is

also compiled from the viewpoint of the rest of the world.



- 12 -

3. A more detailed National Accounts matrix

Table 4 comprises a detailed national accounts matrix for 1989. Nearly
all the cells in the previous table are now specified into submatrices
and vectors. The structure of this matrix and the numbering of the ac-
counts correspond exactly with those of the consolidated matrices. The
figures in every submatrix of this table add up to the figures in the
corresponding cells of table 3. In this way the interrelationships in a
submatrix of this table can be seen within the wider framework of the

general, macro-economic picture.

As noted earlier, several classifications are used in this table.
First of all, 23 product groups are distinguished in the goods and
services account, whereby the last four groups - trade and transport
margins, fixed assets produced on own account, work-in-progress and

existing fixed assets - in fact refer to specific use categories.

The treatment of trade and transport margins is apparent from the
submatrix in the top left hand corner of this table. This submatrix is a
specification of cell (1,1) in the previous table. On the row for these
margins (1t), the margins on every group of goods and services in the
column concerned are recorded. In the column for these margins, i.e. in
cell (1t,1lt), the total of the margin is recorded with a minus sign.
This means that row 1t always adds up to zero. Column 1t shows the
production value of these margins per industry in the rows of account 2.
The total of these values corresponds with the total of the margins,
which is recorded with a minus sign in row 1lt. Therefore column 1t also
adds up to zero and in this case too the equality of row and column

total is guaranteed.

Sales of existing fixed assets are included in as far as these are
purchased by households for consumption purposes (cell 1lw,6e) or
exported (cell 1w,13). These sales are shown in row vector (lw, 10) with
a minus sign. The sum of this row therefore always equals zero and there

is nothing in column 1lw. This column has therefore been omitted here.
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In the production account a classification by ten industries is used.
This is a combination of the classification of economic activities in
the input-output table. Just as in the input-output table, a category
indirectly paid financial intermediation services is distinguished (2j).
In this case the row is empty and in the column a positive intermediate

consumption and a negative operating surplus are shown.

The generation of income accoumt distinguishes four primary input
categories.?) The submatrix (3, 2) therefore specifies GDP at basic
prices by these four categories and by ten industry classes. Total wages
and salaries of Dutch nationals are obtained by increasing the sum of
the elements in row vector (3a, 2) with the balance of wages and
salaries received from and paid to abroad (cell 3a,13 and cell 13,3a).
To get total operating surplus/mixed income in the economy, the VAT paid
by the consumer but not handed over to the government by the collecting
firm must be booked as an implicit government subsidy in favour of the
operating surplus or mixed income of the establishment units concerned.

This is shown in cell (3¢,3d).

In the column of the generation of income account, the consumption of
fixed capital per sector is booked directly on the capital account
(vector 7, 3c), so that the current accounts yield net balancing items.
The net operating surplus for financial intermediaries is negative (cell
4b,3c), as this is compensated by property income which is on balance
positive - compare the total of the row vector (4b, 4) with that of the

column vector (4, 4b).

The accounts for the primary and secondary distribution of income can
best be shown per sector.®) Submatrix (4, 4) does not specify the
various types of tramsactions concerning property income (interest,
dividends, etc.), but shows which sector has paid such incomes to which

other sector. Similar transactions with abroad are shown in vectors

3) There are plans to distinguish wages and salaries and employers’ social contributions by
different groups of employees in the future.
4) A specification of the sector households by different socio-economic categories is very relevant

in such a matrix. This is currently in pros}ess.
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(4, 13) and (13, 4).

Product-related taxes less subsidies per product group are given on
row 4d. These contribute to the primary income of the central and local
government, which is transferred in the column to the secondary
distribution of income account - see cell (5d,4d). As submatrix (5, 4)
shows balancing items and no transactions, and as the classifications in
accounts 4 and 5 are the same, this submatrix takes the form of a diago-
nal matrix. Submatrix (5, 5) shows which sector has paid direct taxes,
social contributions, social benefits and other unrequited income

transfers to which other sectors.

The sector classification in the use of income account is not exactly
identical to the one in the two preceding accounts. As for each product
group only the consumer expenditure of the general government - central
and local government and social security funds - is known, these
subsectors are combined. The disposable income of this sector therefore
consists of the sum of the disposable incomes of tlie subsectors - see

cells (6d,5d) and (6d,5e).

In the capital account these two subsectors are again distinguished
and the savings for both are shown separately - see cells (7d,6d) and
(7e,6d). Moreover a dummy row (7g) is included for the balance of
acquisitions and disposals of land. This means that the intersection of
this row and columns 7a-7f give the value of the land which every sector
has bought on balance. As the rest of the world cannot buy or sell land
by convention, the total of these balances always equals zero for the
domestic sectors. Consequently there is nothing in column 7g and this

column is omitted.

Gross capital formation per sector is given on the dummy row 8 and
gross fixed capital formation by industry of destination in the dummy
column 8. This column also records: changes in inventories per product
group - see vector (1, 8), and the purchases less sales of existing

fixed assets, per type of asset - see vector (10, 8).
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Investments by industry of destination are in account 9. Here roughly
the same classification is followed as in the production account; an
exception to this is that the operation of dwellings is shown separately
(account %h), while in this case no branch ’'indirectly paid financial
intermediation services’ is needed. Submatrix (10, 9) shows the type of
fixed capital formation in each industry. For this purpose six types of
asset are distinguished in account 10. The relationship between the
product group classification and these types of asset is apparent from

submatrix (1, 10).

Account 11 shows the financial transactions per sector. Here the
classification of accounts 4, 5 and 7 is followed. The balancing item
net lending per sector is on the diagonal of submatrix (11, 7), while
changes in financial assets and liabilities per sector and per type of
financial asset are shown in submatrices (11, 12) and (12, 11). To this
end, five types of financial assets plus two dummy accounts are
distinguished in account 12: one dummy account for the balance of other
accounts receivable or payable (e.g. on account of financially non-
completed transactions) and one for the statistical discrepancy between
the balancing item net lending and the balance of changes in financial
assets and liabilities per sector. In both cases the row adds up to

zero, so that no column is necessary.

The accounts for the rest of the world (13 and 14) are not
subdivided. The connection between the two accounts is formed by the
current external balance of the Netherlands with the rest of the world

on an accrual basis (cell 13,14).



4. Some applications

In conclusion, we will briefly touch upon some of the applications of
the NAM. First, it has already been stated thaf the aggregate tables
yield a quick summary of the values of macro-economic variables and
their interrelations. Evidently, the same applies if such tables do not
contain annual values but rates of change between two successive years.

This is shown in tables 5 and 6.5)

At a glance, it is clear from these tables that the Dutch economy
grew faster in 1989 than in 1988. In fact, the percentage change of all
balancing items other than net lending of the nation and the current
external balance was larger in the most recent year. These exceptions
were related to the much faster growth of gross capital formation in
1989 and to an acceleration of imports which surpassed that of exports
in that year. These events may in fact be connected, as the detailed
tables show that the imports of e.g. transport equipment declined in
1988, but increased relatively much more than total imports in 1989. If
we compare the changes in GDP and NNI, it is evident that particularly
the NNI growth was much more favourable in 1989. This is mainly due to

the exceptional jump in property income from abroad in that year.

Other applications of the NAM concern all kinds of extended input-
output analyses, as the NAM itself is in fact a supply and use table
plus additional accounts for institutional sectors and such. This
implies, for imstance, that an analogous, but wider inverse matrix can
be computed. In other words, the input-output model is then ’‘closed’

with respect to some accounts [Miller and Blair, 1985: section 2.5].

The NAM for the Netherlands presented in this paper was compiled by
putting existing national accounts data in a matrix format. This means

that for almost any country similar NAMs can be compiled at short

5) These tables give the growth rates in nominal terms. In fact, it also possible to compile a NAM
at constant prices of a certain base year so that a similar table can be filled with real growth

rates (cf. Keuning [1993, forthcomingl). .




































