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Chapter 28: Input-output and other matrix-based analyses

A. Introduction

28.1 The purpose of this chapter is to build on the presentation of the supply
and use tables in chapter 14 to examine in greater detail the possibilities
offered by using a matrix form of presentation of the accounts. As has been
noted on a number of occasions, the SNA is intended to offer a degree of
flexibility in implementation as long as the inherent accounting rules are
observed. The fact that the requirement to balance uses and resources is
immediately obvious within a matrix framework makes this a powerful way
in which to explore different options while still ensuring the balances are
satisfied. One aim of this chapter is to demonstrate the power of a matrix

presentation in this way.

1. Input-output tables

28.2 A second aim is to describe the basic ideas of input-output matrices.
Supply and use tables are an integral part of the SNA and the process of
compiling these tables is a powerful way of ensuring consistency between the
various data sources available to the compiler. For many analytical purposes,
though, a transformation from a pair of supply and use tables into a single
input-output table where row and column totals are equal brings very
considerable advantages. Input-output tables cannot be compiled without
passing through the supply and use stage (except under very restrictive

assumptions). They are therefore analytical constructs that inevitably
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involve some degree of modelling in their compilation.

28.3 There is a vast literature on the compilation and use of input-output
tables and it is impossible in a short chapter to give a full appreciation of the
range of complexities of compilation and inventiveness of applications. The
chapter aims only to give a feel for the sort of operations necessary to
transform supply and use tables into input-output tables and to give some
ideas of their possible applications. The Manual of Supply, Use and
Input-Output Tables and a visit to the web site of the International
Input-Output Association (www.iioa.org) are good places to start a more

detailed investigation of the potential in this field.

2. Social accounting m atrices

28.4 Both the supply and use tables and input-output tables are matrix
representations of the goods and services account. It is possible to cast the
whole of the sequence of accounts, including the goods and services account,

in a matrix format also. Such a matrix is called a social accounting matrix
(SAM).

28.5 It 1s possible to extend and elaborate a SAM by introducing alternative
disaggregations of existing flows or new types of flows, just as long as the use
and resource of these flows balance in the usual way. This is such a common
extension of a SAM that the usual understanding of what a SAM is often goes
further than a matrix encompassing the standard sequence of accounts to

include extensions, particularly of the household sector.
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3. The structure of the chapter

28.6 Chapter 14 describes how the supply and use tables may be used in
order to ensure the internal consistency of disparate data sets. Section B of
this chapter looks at two particular aspects of the supply and use tables
where it may be useful to adopt a different approach to that described in
chapter 14. The first of these concerns the treatment of insurance and freight
on imported goods and the second concerns the treatment of goods that are
processed by a unit that is not the legal owner of them. Section B also
discusses how information cross-classified by establishment and industry can

be transformed into information relating to institutional sectors.

28.7 Section C is concerned with how a pair of supply and use tables may be
transformed into a single symmetric input-output matrix. Each of the supply
and use tables shows disaggregation by products and industries. In an
input-output table, one of these dim ensions is eliminated. Thus a single table
may show the relationship between the supply and use of products or
alternatively the output of industries and the demand for the output of

industries.

28.8 Section D goes on to show how the whole of the accounting system can be
represented in matrix form. This is a useful pedagogical tool and may be
Instructive as a stepping-off point for extensions of the accounts such as

social accounting matrices.
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1. The treatment of margins on imports

28.9 In discussing valuation in section B of chapter 14, consideration is given
to how transport margins should be incorporated into the accounts and in
particular how international transport charges should be recorded.
Paragraphs 14.61 to 14.77 explain that the parallel between basic and
producer prices does not carry forward simply to a distinction between CIF
and FOB-based prices. The distinction depends on whether it is the unit
providing the goods or the unit taking delivery of the goods that is
responsible for providing the transport and insurance. Paragraph 14.77 ends
by discussing briefly the practical problems in deriving the desired valuation

from the available data sources. It is reproduced here for convenience.

28.10 It may not be possible to determine from customs declarations which
unit is responsible for the transport costs and, even when it is and
conceptually the transport costs should be separated from the value of the
goods themselves, there may be no information and no resources available to
make the separation in practice. In such a case the CIF value of imports may
be the only source with a disaggregation by type of good. If the disaggregated
CIF figures are used for imports of goods, though, that part of the transport
costs and insurance also included in imports of services would be
double-counted. In order to avoid this, therefore, an adjustment column is
inserted into the supply table. The adjustment column consists of a deduction
from the services items for transport and insurance equal to the CIF-to-FOB
adjustment for these items with an offsetting global adjustment made to
imports of goods. Table 14.4, reproduced here as table 28.1 gives an example

of such an adjustment.
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Table 28.1:An example of imports entries in the supply table with the global
CIF to FOB adjustment

CIF/FOB

adjustment Goods

Services

Agriculture, forestry and fishery products
0 37
Ores and minerals; electricity, gas and
water (1) 61
Manufacturing (2-4) 284
Construction (5)

Trade, accommodation, food & beverages;
transport services (6) -6 62
Finance and Insurance (7 less 72-73) -4 17
Real estate services; and rental and
leasing services (72-73)

Business and production services (8) 5
Community and social services (92-93)
Other services (94-99)

Public administration (91)

CIF/FOB adjustment 10 -10
Purchases abroad by residents 20 23
Total 0 392 107

28.11 This adjustment column shows the reallocation of service margins from
the industries where they are produced (by resident or non-resident
producers) to an adjustment row for the CIF/FOB adjustment. In the column
for goods, the values given industry by industry include an element of these
service margins, but this is deducted on the CIF/FOB adjustment row to
leave the total equal to the total of imports FOB. The adjustments in this
column are analogous to a similar column that could be shown illustrating

the adjustment between purchasers’ and basic prices.
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28.12 A simpler procedure than that just described, though one not strictly
consistent with BPM6 recommendations, is to ignore the balance of payments
division between goods and services and adjust the figures for imports of
services by the amount of services provided by non-residents that are
included in the detailed figures for imports of goods. This ensures that the
total of imports of goods and services agrees with the total in the balance of
payments but will not agree with the total of imports of goods FOB and of
services shown there. This makes compiling the supply and use tables
simpler but means that it is not possible to use imports of goods on a FOB
basis to match exports of those goods from other countries. Even in this
simpler version, however, the amount of freight and insurance on imports

provided by residents must be shown as an export of services.

2. Goods processed by a unit not assuming economic ownership

28.13 A producer may carry out the same activity under quite different
economic conditions. Consider farmers growing grain which is milled into
flour before use. Suppose one farmer acquires a mill to process his own grain
but once this is acquired he may offer to mill grain for others for a fee. The
production account for the farmer with a mill will look somewhat different
from that for a farmer who does not have a mill but pays the first farmer a fee

for milling even though both produce flour for sale.

28.14 In the case of milling the reasons for subcontracting the activity to

another may be the availability of suitable fixed capital. Increasingly,
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however, similar processes are being carried out internationally and in
respect of activities more usually associated with manufacturing such as the
assembling of component parts. Here the motivation is less one of the
availability of capital than of the costs of labour. If the average wages in
country X are half of those in country Y, it may be cost-effective for a unit in
Y to dispatch the components to a unit in X for assembly and then have the
completed product returned to Y or even shipped directly to a final

purchaser.

28.15 Previous editions of the SNA have recommended that components for
assembly should be recorded as delivered to the unit in country X and that
the whole of the value of the completed product should be recorded as output
of X and exports from X to Y. This does not match the treatment of grain
milling or, for example, repairs to machinery where no such change of
ownership of the goods being processed is imputed. Imputing a change of
ownership of the parts to be assembled gives rise to significant data
compilation problems because the value of the assembled product may be
greater than the cost of the components plus the fee to assemble them. The
value of the finished product may incorporate the results of research and
development of the unit contracting the assembly, for instance. The SNA now
recommends that products should only be recorded as being delivered to
another unit if there is a change of ownership or, in the case where both
producing units belong to the same enterprise, the producing unit taking
delivery also assumes responsibility for subsequent risks and rewards of
production such as deciding how much to process, what price to charge and

when to sell.
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28.16 The question arises of how to record the activity of assembling goods to
order for another unit in the supply and use tables and the input-output
table. The processes of assembly for oneself and for another are physically

similar but the economics are different.

28.17 Suppose in year 1 a processing unit converts products only on own
account. In year 2 the unit processes the same amount on its own account but
also processes a similar amount on behalf of another. Suppose the cost of
items processed in year 1 is 90, the cost of associated products needed to
assemble them is 10 and the value added is 35. The total value of output is
thus 135. In year 2, all other things being equal, intermediate consumption
increases by another 10 to 110 and value added to 70 bringing the value of
output to 180. The change in the structure of production is difficult to
understand in the absence of information on the change in the role of the
producer who is operating no longer only on his own behalf but also on behalf

of others.

28.18 There are essentially two ways to proceed. The first is to treat
processing on own account and on behalf of another as different types of
activity and different products. In this way in the second year the producer
would have one activity with inputs of 100, value added of 35 and output of
135 as in the first year, plus another activity with inputs of 10, value added
35 and output of 45.

Table 28.2: Options for recording goods not changing economic ownership
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Year 1 Year 2 Option 1 Option 2
Cost of materials 90 90 90 180
Other costs 10 20 10 10 20
Total intermediate
consumption 100 110 100 10 200
Value added 35 70 35 35 70
Output 135 180 135 45 270

28.19 The second alternative is to show the intermediate inputs in the second
year as 200, value added as 70 and output as 270. Value added is the same
under both options and the comparison between the second and the first year
makes more sense from a transformation point of view under option 2.
However, adding an extra 90 to both output and intermediate consum ption is
essentially artificial. Further, as noted above, it may be difficult for the
processor to put a value on the components he receives and the output he
provides to the other unit. The chances are that he only knows that he
receives a fee of 45 to cover his incidental expenses of 10 and leave an amount

of value added, 35 in this case. These options are shown in table 28.2.

28.20 It should be emphasized that it is option 1 that is the recommendation
of the SNA and, for goods sent abroad for processing, BPM6. Option 2 is
shown as a supplementary presentation that may be adopted for reasons of
continuity with past practices. Option 1 more accurately reflects the
economic processes taking place while option 2 focuses on the physical

transformation process.

28.21 When goods are sent abroad for processing, they are recorded as

neither exports of goods by the country holding economic ownership, nor as

14 H 2 4H * 7y a 1l * 7 a2
JER 90 90 90 180
ZF Do 10 20 10 10 20
P E S 100 110 100 10 200
A ANA 35 70 35 35 70
PEHY 135 180 135 45 270
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imports of goods by the processing country in either the SNA or BPMG.
Similarly, after processing they are recorded neither as exports by the
processing country nor as imports of goods by the country of economic
ownership. The only item recorded as imports and exports is the fee agreed

between the economic owner and the processor.

28.22 The physical flows of the goods will continue to appear in the
merchandise trade figures. However, the product code after processing may
be different from the code on entry, making it difficult to match the incoming

and outgoing flows.

28.23 The presentation of option 2 suggests that the fee can be derived as the
difference between the value of the goods on arrival and departure from the
processing country but while this may sometimes give a reasonable
approximation of the processing fee, there are many reasons why this may

not be so.

a. If processing takes any significant amount of time, there may be holding
gains and losses affecting the value of the goods. These accrue to the

economic owner, not the processor.

b. Goods may be lost or damaged or may simply become obsolete while in
process. (This has been observed in the case of electronic components.) These
other volume changes also apply to the economic owner and not the

processor.

c. The value of the processed goods may be greater than the costs of the
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components and the processing fee to the extent that the finished product
incorporates part of the value of R&D treated as fixed capital formation of

the economic owner.

28.24 All these situations reinforce the preference for option 1 over option 2

in table 28.2.

3. Supply and use tables and sector accounts

28.25 As explained in chapter 14, it is possible to derive the three estimates
of GDP from a set of supply and use tables. Since these tables can be
expressed in volume terms, estimates can also be made of growth rates based
on the tables. However, to complete the sequence of accounts, production
accounts are needed by institutional sector. To ensure that the supply and
use table and the sequence of accounts are perfectly integrated and
consistent, it is desirable to take the part of the use table showing
intermediate consumption and the components of value added and allocate

the columns to institutional sectors.

28.26 The starting point for the compilation is the part of the use table in
table 14.12 relating to intermediate consumption and value added. This is

shown in a somewhat aggregated form in table 28.3.

28.27 The easiest allocation is for financial corporations since typically such
corporations do not undertake secondary activity and other institutional
units do not undertake any financial activity. When these conditions prevail,

the column for the finance and insurance activity can be taken in its entirety

5
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as appropriate for the institutional sector. It is possible that financial
corporations may undertake some production for own final use (as capital
formation), in which case some part of an appropriate column in the section
of table 28.3 relating to own account production should be added. No such

adjustment has been made in this example.

28.28 The columns relating to non-market producers must be allocated
between general government and NPISHs. In addition, though not in this
example, it is possible that either general government or NPISHs may have
an establishment undertaking market production. This is how it is possible
that non-market producers may have small amounts of operating surplus. It
1s also possible that both general government and NPISHs may have some
production for own final use (as capital formation) but none has been

assumed here.

28.29 The last step is to allocate all columns not yet accounted for between
non-financial corporations and households. An indication that some part of a
market production activity should be allocated to households is the presence
of mixed income as part of the value added of the activity. Thus, in this
example, some parts of market production of agriculture, manufacturing,
construction and trade are attributable to households as well as production
for own final use. (As noted in general some of production for own final use
will be attributable to other sectors. It is not done so here for reasons of

simplicity at such an aggregate level.)

28.30 Once these calculations are complete, table 28.4 results, showing for

each sector not just total intermediate consumption but also a product
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breakdown of this as well as the items for value added.

28.31 The figures shown for intermediate consumption, output and the

accounts.

Table 28.3:The use table from table 14.12

Intermediate consumption es (by ISIC categories)
Market
H £ E S EE %% I i 2% i Z
2 = e : g EZ - E OBk H g
£ 2 52 £ Fg SE g g Z 2z £ 3
Use of products & @ £Z S &€& E8 & 5 & @E 3 7
R-Tand
A (B-E) (F) [(eS) ) (K) L) MN)  (P-Q u
W "o "e "w e e "o " e " e "a "ay "a "ay " an "0y " ae
Products (by CPC section)
Total uses
1[Agriculture, forestry and fishery products (0) 128 2 Lt 0 3 1 2 1 2 0 0 82|
2|Ores and min : electricity, gas and water (1) 263 3 19 1 6 3 2 1 2 o o 208
(2-4) 2161 27 675 63 44 16 16 9 19 4 5 878
4| Construction (5) 261 1 5 3 1 1 1 1 o o 22
Trade, accommodation, food & beverages; transport
5|services (6) 216 3 65 3 25 4 4 2 4 0 0 110
6| Finance and Insurance (7 less 72-73) 59 1 36 5 18 1 3 3 7 1 76
Real estate services; and rental and leasing
(72-73) 195 1 15 1 8 2 5 2 4 o 1 39
8| Business and production services (8) 272 2 70 12 15 10 18 9 19 7 9 171
9| Community and social services (92-93) 275 0 1 0 o o 0 1 o o 2
10[Other services (94-99) 95 1 1 o 1 1 1 o 1 o o 6
11| Public administration (91) 168 0 0 0 0 0 0 0 0 0 0 0
12| Direct purchases abroad by residents 43 of
13| Domestic purchases by non-residents o 0
14| Total 4236 41 1133 90 123 39 52 28 60 12 16 1594]
15[ Total gross value added/GDP 141 -8 37 728 118 139 61 94 66 123 51 66 1483
16| Compensation of employees 19 547 79 102 32 44 49 79 43 47 1041
17| Taxes less subsidies on production and imports 141 -8 2 43 5 5 -1 4 6 4 1 1 56|
18| Mixed income, gross 4 30 3 9 o o o 0 0 0 46
19| Operating surplus, gross 16 108 31 33 30 46 11 40 7 18 340
20[ Consumption of fixed capital -mixed income 1 3 o 1 o o 0 0 0 0 5
21| C of fixed capital - other 8 80 11 30 7 12 5 12 1 2
22| Total output 8 1861 208 262 146 94 183 63 82 3 0771
23| Labour inputs (hours worked) 1840 4244 8786 1290 920 1562 494 642 53072
24 Gross fixed capital formation 10 122 8 49 7 5 7 1 2 225
25| Closing stocks of fixed assets 142 1861 143 731 143 102 147 22 29

ZUBIET H 5,

#28.3 : F14.120FERA KIS

28.31 A HIEEEM o E, EH . IMIEZERITR S S EEIL, BER
elements of value added for each institutional sector are those that appear in | FIZ3W TAEHER X O FTEOREBEIZEND

the production account and generation of income account in the sequence of
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[0 " "6 " @ "6 ® " @ " ® " @ "a "an "a» "ay " a9 " a5 " ae
S (CPC + 2 > 5 H))
(e
e, 4k REEY (0) 2 1 0 3 1 2 1 2 0 0 82
2|6t # E N e (V) 3 190 1 6 3 2 1 2 0 0 208
3|t (2-4) 27 675 63 44 16 16 9 19 14 5 878|
4R (5) 1 9 5 3 1 1 1 1 0 0 22|
El [GENEGHENE N s a = O 3 65 3 25 4 4 2 4 0 0 110
6 3% 7 1 36 5 18 1 3 3 7 1 1 76
7 CUSHA VX F R (12-19) 1 15 1 8 2 5 2 1 0 1 39
2 (8) 2 70 12 15 10 18 9 19 7 9 171
9 T Ao, HRY—-EA (92-93) 0 1 0 0 0 0 1 0 0 2|
10| £ OfdH—E 2 (94-99) 1 1 0 1 1 1 0 1 0 0 6|
11|38 (91) 0 0 0 0 0 0 0 0 0 0 0
12[/BEHIC £ D MM 0|
1B[FEIEEHIC L B IEMIA 0 0
14| 1236 41 1133 90 39 52 28 60 12 16 1594
15| I0iifit & 3HGDP 141 8 37 728 118 61 94 66 123 51 66 1483
16 1 45 Hhi 19 547 79 32 44 49 79 43 47 1041
CHARICIREN DB () HiBhe 141 -8 -2 43 5 5 -1 4 6 4 1 1 56
4 30 3 9 0 0 0 0 0 0 46
16 108 31 33 30 46 1 40 7 18 340
ARBFE-IR O 1 3 0 1 0 0 0 0 0 0 5
21| B EAMIEZ Offy 8 80 11 30 7 12 5 12 1 2 168
22[iEH & 3 78 1861 208 262 100 146 94 183 63 82 3077
23[FH LA (5 ERE) 1840 31962 4244 8786 1332 1290 920 1562 494 642 53072]
24ieRERE AR 10 122 8 49 14 7 5 7 1 2
25| EEHEOMAR b v 2 142 1861 143 731 208 143 102 147 22 20 3528

C. Deriving an input-output table
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1. What is an input-output table?

28.32 Essentially an input-output table is derived from a use table where
either the columns representing industries in the two left-most quadrants
are replaced by products or where the products in the two topmost quadrants
are replaced by industries. The resulting intermediate consumption matrix is
then square, showing products in both rows and columns or industries in
both. In both cases the row totals for the complete matrix match the column
totals for the complete matrix, product by product or industry by industry as
the case may be. The resulting matrices are therefore referred to as being

symmetric.

28.33 The process of replacing the product dimension by an industry one is
based on one of several possible models, to be discussed below. This process
necessarily means that a symmetric input-output matrix is further removed
from basic data sources than a supply and use table and it is therefore useful

to review why making this transition is so useful.

28.34 Note that in table 14.12, there is a product for ores and minerals,
electricity and water but no column for it. If there is no industry for which
this is the principal product, identifying the primary producers rather than
the number of products will determine the final size of the symmetric

(square) matrix.

Table 28.3 (cont):The use table from table 14.12

1. EFEEEREIX?
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of industries (by ISIC categories) Final
Non-market

Gross capital formation

Own final use

Exports General government
g
= S 2
z 2 3l 5 . 3 H
z g, A 2 g 5
H ¥ HNEE (] £ ]
& 2 - 2 £ & = = 2
g H HElE £ g Z s £g £l = ]
2 I £ ki H] H =3 4 _ o ] 2
K B 5% < E H g R E = 3 z 3 [
3 % 2 i % 3 L 10 S R S B
@w  ®» o *Q  ©
an "9 a9 "eo fen "e "ey [en "en [ e "en e e "6y "6 "6 "6 "y [ 6 "6 " 6) " @
1 1 0 0 1 3 2 5 88 7 0 30 28 0 2 0 2 3 2 1
2 0 0 0 0 5 4 9 217 7 0 40 40 o 0 0 0 -1 0 -1
3 5 17 10 32| 42 38 80 990 422 0 573 570 0 3 0 3| 176 161 5 10|
4 0 o 0 11 7 18] 40 6 0 2 2 0 0 o 0 213 190 23
5| 0 o 0 0 4 5 9i 119 0 55! 42 42 o o0 0 0
0 2 3 5| 6 17 23 104 0 2] 53 53 0
7| 0 0 0 8 10 18 57 0 1 115 115 0 0 0 0 22 22 0
8| 0 5 7 12| 15 24 39 222 0 9 40 40 0 0 0 0] 1 1 0
9| 0 0 0 0| 24 8 32| 34 0 2| 239 21 14 204 0 204
10| 0 0 0 0 2 2 4 10 0 0 85 85 0 0 0 0
114 0 0 0 0] 1 1 2| 2 0 166 5 2 159 156 3|
12| 43 43
13| 20 9 -29 -29
14| 6 24 20 50, 121 118 239| 1883 462 78| 1399 1015 16 368 156 212 414 376 28 10]
15| 5 12 80 97, 91 50 141 1721 1 854|
16| 0 0 0 70 39 109 1150 1150
17| 0 0 0 0 1 1 2| 58 191
18| 3 12 0 15 61 61]
19| 2 0 80 82 20 10 30| 452 452
20| 3 0 0 3| 8 8|
21 1 0 15 16| 20 10 ﬁ 214 214
22| 11 36 100 147, 212 168 380 3604
23| 218 780 o 998/ 7299 8000 15299 69369
24) 1 1 124 126 13 12 25, 376
25| 17 17 1851 1 885, 201 169 370] 5783

2. Analytical potential of an input-output matrix

28.35 Such tables have algebraic properties that make them particularly
suitable for analyses that enable estimates to be made of the effects of
changing relative prices, of labour and capital requirements in the face of
changing output levels, of the consequences of changing patterns of demand
and so on. They may also be used as the basis for an expanded version that
may be used to estimate the demands made by the economy on the

environment, for instance.

28.36 As noted in the introduction, there is a vast literature on how to

RO PR (ISICH 7 = U —§)

RREATE AL

LR T il , )
it , i # g @ @ 3
- w o HE B | wE & il % ] an # zo oy A it
# it ) 2 27 3 ifi & # o ¥ i + " 4 @ & iE z
wE & |5 4 4 it [ " ® o o bS b # ¥ 0
i e W I - x H ° n i %
2 it W e # - i Al PN Y
. i Moo 0 el i [
i | I &t 1k
% = I
* A
w  ®» W ®Q  ©

an "8 "a9 "eo [ en ") " ey ey " e) [ e " @) ") | 9 B) 6D (B () GH | B @6 6D (38

1 1 0 0 1 3 2 5 88 7 0 30 28 0 2 0 2 3 2 1
2| 0 0 0 0 5 4 9 217 7 0 40 40 0 0 0 0] ‘1 0 1
3 5 17 10 32 42 38 80 990 422 0 573 570 0 3 0 3 176 161 5 10|
4 0 0 0 0 11 7 18 40 6 0 2 2 0 0 0 0] 213 190 23
5 0 0 0 0 4 5 9 119 0 55 42 42 0 0 0 0]
6 0 2 3 5 6 17 23 104 0 2 53 53 0 0 0 0;
7 0 0 0 0 8 10 18 57 0 1 115 115 0 0 0 0] 22 22 0
H 0 5 7 12 15 4 39 222 0 9 10 10 0 0 0 0] 1 1 0
9 0 0 0 0 24 32 34 0 2 239 21 14 204 0 204

10 0 0 0 0 2 2 4 10 0 0 85 85 0 0 0 0;

11 0 0 0 0 1 1 2 2 0 166 5 2 159 156 3
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compile and use input-output tables. The purpose of this section is simply to
indicate the key aspects of converting a pair of supply and use tables into an

input-output table.

28.37 Suppose the entries in the inter-industry matrix are each divided by
the figure for output at the bottom of the corresponding column, and the
resulting matrix is designated as A; the vector of outputs is written as x and
the vector of total final demand is written as y. Then

Ax+y=x

This can be rewritten as

T-A) x=y
or
x=(I-A)-1y.

28.38 The matrix (I-rA) is known as the Leontief matrix, after the man who
pioneered the use of input-output tables and the matrix (I-A)-1 is known as
the Leontief inverse. It is the last formulation that gives the analytical power

to input-output analysis.

28.39 Suppose there is an increase in demand, for manufactured products,
say. Looking at even the supply and use table it can be seen that to increase

the output of these goods, more inputs of almost all types of products are
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28.37 FEEEBATHIOTLAEL, N EIEY T DI DK% H L FE H ORUE
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needed. This increase in demand for a range of products is called the direct
effect of a change in demand. However, the increase in demand in all these
products causes a further round of increases in output for all products and
this in turn triggers another set of increases in output and so on. Each round
of effects is smaller than the last until it eventually becomes insignificant.
The total of all second and subsequent round effects is called the indirect

effect of a change in demand.

Table 28.4:Intermediate consumption and value added cross-classified by

industry and institutional sector

Non-financial Financial corporations
5 g E =
£ £ g . F H
£ g & o 3 4 El § a ket ]
g - £ H - D 3 g g
§ 2 ¥ : 0§ &t £: i | 8 B
: 3 g8 E 2 £ Bz oz | 3 g 3
) & £ Ez £ 3 2% 2 H ]
Use of products = o e 8 ] e a a8 <] =] = =
Goods and services,(by CPC section)
Total uses
1. Agriculture, forestry and fishery products (0) 2 68 0 3 1 1 2 0 0 77 2 2
2. Ores and minerals; electricity, gas and water (1) 3 182 1 6 3 1 2 0 0 198 2 2
3. (2-4) 24 643 61 38 16 9 19 4 5 819 16, 16|
4. Construction (5) 1 8 5 3 1 1 1 0 0| 20 1 1
5. Trade, accommodation, food and beverages: transport services (6) 3 61 3 23 4 2 4 0 o 100 4 4
6. Finance and Insurance (7) excluding real estate 1 36 5 18 2 3 7 1 1 74 2) 2
7. Real estate services; and rental and leasing services (72-73) 1 15 1 8 2 2 4 0 1 34 5| 5
8. Business and production services (8) 2 68 11 14 9 9 19 7 9| 148 19 19
9. Community, social services (92,93) 0 1 0 0 0 0 1 0 0 2 0 0
10. Other services (94-99) 1 1 0 1 1 0 1 0 0 5 1 1
11. Public Administration (91) 0 0 0 0 0 0 0 0 0 0 0 0
14. Total 38 1083 87 114 39 28 60 12 16| 1477 52 52|
17. Total gross value added/GDP 31 691 115 127 61 66 123 51 66] 1331 94 94|
28. Total output 69 1774 202 241 100 94 183 63 52| 2808 146 146
Compensation of employees 18 540 79 99 32 49 79 43 47 986 44 44]
Gross mixed income
Gross operating surplus 15 108 31 32 30 11 40 7 18| 202 46 46|
Taxes less subsidies on production and imports -2 43 5 4 -1 6 4 1 1 53 4 4
Consumption of fixed capital 8 80 11 31 7 5 12 1 2| 167 12 12
of which Mixed income 0|
Net mixed income
Net operating surplus 7 28 20 1 23 6 28 6 16| 136 34 34

28.40 In terms of the algebra just introduced, the direct effect is equal to Ay,
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3 61 3 23 4 2 4 0 0 100 4 4
. 1 36 5 18 2 3 7 1 1 74 2 2
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the second round effect to A2y, the third round effect to A3y and so on. It can
be shown that (IA)-1 can be written as A+A2+A3+A4 etc. This is where the
power of having a symmetric matrix comes from since A needs to be square

for this formulation to work.

28.41 As long as changes in demand, y, are sufficiently small that the
average coefficients in A are likely to be good approximations to the new
situation, the new level of x can be calculated. The approach breaks down if
the changes in demand are so great that significant changes in A are likely to

follow and marginal rather than average coefficients are needed.

28.42 The matrix A is also sometimes called a matrix of technological
coefficients and can provide insights into the way an economy works. In an
economy dominated by primary products with little processing carried out in
the domestic economy, there are relatively few significant nonzero elements
in A. As the economy develops and processing of primary products becomes
more commonplace, A becomes more populated with entries reflecting
greater vertical and horizontal integration of activities within the economy.
By exploring different industries associated with different stages in the
production process it is possible to say where value added is generated. For
example, cotton is grown as an agricultural product. It is then subject to
separation into lint and seed (ginning), then the lint is converted to yarn and
the yarn to fabric. If each of these activities appears in a different industry, it
1s possible to see where the value added between the growing of the cotton

and the eventual fabric in which it is used arises.

3. Secondary products
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TR BRBIURBNMLERIGEICIE, THHRHIEX, 2O L5 RT 7'r—F i3k
L7e< 2%,

28.42 ATHIAIZIF & LT, HIRREATHI & TN D, ZHTRESE O & 1250
ThEx R85 525, ENRE TIEE A EM T ENRWE 1 IRAEED DA 1178
RFETIE, AIDITIEFRHEERHE VAR LRV, RENFEEL, F 1 IREEDO
TN — R L 72 & RENOTEBOEER GBI OKEHRAEN LY KEL
HTEERRML, AL, KV ZL 0B rBERNRNLD, EERRIZENT,
BRPi S B 70 Dk & 7o PESE - FEAICIRAR D &L & 2 ORI IMIE AN A HE S % v oR
FTZENTED, 7oL xiE, M (cotton) ITEFEME L THIES N, (ZOHE
DIEC T D THD) ML (cotton) ITEMHE (V> k) &7 (—F) I
NEEESND (ZDO7av A B =0 =0 v d) o Uy MERICITE
., S5, REIEWIc2 D, b L, 2O LD RiEENThEhn B bpEkIcE
D E TR BIE VX OREEDDENAME S5 ki EFEW T b Dk
ETOMDEZ THINME RS FEAET D DR 303D,

3. BIRHIAE EY
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28.43 An industry classification such as ISIC essentially identifies industries
in terms of the sorts of goods or services they typically produce. However,
there are more products than industries and, for all sorts of reasons, some

products may be made in several industries.

28.44 In order to limit the number of products per unit and to allow
integration with basic production statistics, the concept of establishment is
introduced. In principle, an establishment produces only one product at one
location but the SNA recognizes that in practice it is not possible to separate
production into such fine detail. Dealing with the fact that many
establishments produce more than one product is fundamental to the idea of

calculating a symmetric input-output matrix.

Table 28.4 (cont):Intermediate consumption and value added cross-classified

by industry and institutional sector

28.43 ISIC7: ¥ OPEXFETIR, FEAMICIX, ZNnpEH 3 25 iBIEg 72/ « o
—EROFEFEIC L > CTEELFFET D, L., EEOKITHXTAEEM DD
T\, BEITEEL TH LN, EEMOTIIE., BEOEEXETIESNDI DL
H5,

28.44 —EPFEHALETCY OEFEMOKEHIR L, EREREERR L ORE &2
REL T D7o0IZ, FEFTOMELEAT S, JFAIE LT, FEANI. O &
FEHIZ BN T D2 O AEEY & ERET 5 5, FBRITIE, EEEZ Z O & 5 1236
WS 5 Z LITAEE TR W I L ZSNAITFRH L T D, Z<DFEEHRNDL
DL EDEEY ZEET DLV ) FHEE L LIS D& ) RTED, PRy 72
BN — BE AT &8RS 5 LT D BICH 5,

#28.4 (FEx) : EXEBIUHIERMBNICRZLE Ui PRER & AINMHhE
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General government NPISHs
¥ 3 g
g E 2
= £ Bl 8 g
= .=} = o 9 g
£ 2 £ £l I E 2
=N I NP R I T BRI g
£ 3 2 £% 1 E g ] £ E B
Use of products =% E ] L & & 3 s £ & ] S
Goods and services, (by CPC section)
Total uses
1. Agriculture, forestry and fishery products (0) 3 2 5 0 [] 1 3 0 0 0 4 88
2. Ores and minerals: electricity, gas and water (1) 4 4 8 1 1 0 8 0 0 0 8 217
3. Manufacturing (2-4) 36 38 74 6 6 8 32 19 6 10 75 990
4. Construction (5) 9 7 16 2 2 0 1 0 0 1 40
5. Trade, accommodation, food and beverages: transport services (6) 4 5 9 0 0 0 4 0 2 0 6 119
6. Finance and Insurance (7) excluding real estate 5 17 22 1 1 0 0 2 0 3 5 104
7. Real estate services: and rental and leasing services (72-73) 7 10 17 1 1 0 0 0 0 0 [ 57
8. Business and production services (8) 13 24 87| 2 2 0 2 6 1 7| 16| 222
9. Community, social services (92,93) 21 8 29 3 3 0 0 0 0 0 0 34
10. Other services (94-99) 1 2 3 1 1 0 0 0 0 0 0 10
11. Public Administration (91) 1 1 2 0 0 0 0 0 0 0 0 2
14. Total 104 18| 222| 17 17 9 50 27 9 20 115| 1883
17. Total gross value added/GDP 76 50 126] 15 16 11 37 15 12 80 166 1721
28. Total output 180 168] 348 32 32 20 87 42 21 100 270] 3 604
Compensation of employees 59 39 28 11 11 1 7 0 3 11 1160
Gross mixed income 7 30 15 9 61 61
Gross operating surplus 17 10 27 3| 3 3 0 0 1 80| 84 452
Taxes less subsidies on production and imports 0 1 1 1 1 0 0 0 -1 0| -1 58
Consumption of fixed capital 17 10| 27 3 3 5 3 0 0 15| 23 232
of which Mixed income 4 3 0 1 0 8 8
3 27 15 8 0 53 53
Net operating surplus 0 0 0 0 0 2 0 0 2 65 69 238

28.45 The reason that manipulation of supply and use tables is needed to
produce an input-output table is the existence of secondary products. If there
were the same number of industries as products, and if each industry only
produced one product, the supply table for the domestic economy would be
unnecessary; the column totals for industries would be numerically equal to
the row totals for products and the inter-industry matrix would be square as
originally compiled. As noted elsewhere, the intent behind using
establishments rather than enterprises, and working at a fairly detailed level
in the supply and use tables, is to get as close to this situation as is
reasonably practicable. Inevitably though some secondary production

remains.

—HRERT xSRI R K it ~
% I 3 i & pe i & i - E #
&% 3t ® 3 ES % i i El L E
i+ 17 & L & ) ES N PE &
IR°3 B #t g it e & Lol i 3
2] ] % z i B
A A 2]
i s, ki
ES » il
PE
% fe
i
AEFERI O FE
fif « =X (CPC 2 a3 HY)
NES N2 10 3 pl 5 0 0 1 3 0 0 0 4 88
B 5 AL AL K Q) 4 8 1 1 0 8 0 0 0 8 217
36 38 74 6 6 8 32 19 6 10 75 990
9 7 16 2 2 0 1 0 0 0 1 40
5 4 5 9 0 0 0 4 0 2 0 6 119
6. (72-78% %< 7) 5 17 22 1 1 0 0 2 0 3 5 104
7. KW AL LB s =R —E A (72-73) 7 10 17 1 1 0 0 0 0 0 0 57
8. W, EES—E A ®) 13 24 37 2 2 0 2 6 1 7 16 222
9. IIa=F 41— ARV (9293) 21 8| 29 3| 3 [} 0 0 0 0 0 34
10. ZOfho ¥ —E % (94-99) 1 2 3 1 1 0 0 0 0 0 0 10
11, AJEITE (91) 1 1 2 0 0 0 0 0 0 0 0 2
14. & 104 118| 223/ 17 17 9 50 27 9 20 115| 1883
17, f4nfiifii 5 iH/GDP 76 50 126 15 15 11 37 15 12 80 165) 1721
28. AR 180 168| 348 32 32 20 87 42 21 100 270 3604
59 39 28 11 11 1 7 0 3 11| 1150
7 30 15 9 61 61
17 10 27 3| 3 3 0 0 1 80 84 452
0 1 1 1 1 0 0 0 1 0 -1 58
17 10 27 3 3 5 3 0 0 15 23 222
4 3 0 1 0 8 8
3 27 15 8 0 53 53
0 0 0 0 0 2 0 0 2 65 69 238

28.45 PEERE AR ZAET H720IE, B - AR ZBRIET S Z ENBET
%, TOMMIT, BIREEMDFETH D, b LEEY LR CEOEIENT
TEL. ENENDREENOE DDEFEDOHZPENT 2 72 13X, ENRFIZ O
THIGRIZBETRWES S, DF Y | FEED IO EFHIEEY DITORFE & 5%
U<y EREPTTANE, b b LB S - AR L RICCIERR L 225,
DL AT TR L DI, BFETITR FRF2M M L, s - RO 7Y
AR LUV TR D ISR, AFRIATAI OB Z | ZhuE ETR 7 < S
TED LT, EO XS RRPUCTE DTS LD LT 2BMR DD, L
L. BIRHVEEDLTHRIS LD,
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28.46 There are three types of secondary production

a. Subsidiary products: those that are technologically unrelated to the
primary product. Just a few examples include a large retailer with a fleet of
trucks used primarily for its own purposes that may occasionally offer
transport services to another unit, a farmer who use part of his land as a
caravan site, or a mining company that builds access roads and

accommodation for its workers.

b. By-products: products that are produced simultaneously with another
product but which can be regarded as secondary to that product, for example

gas produced by blast furnaces.

c. Joint products: products that are produced simultaneously with another

product that cannot be said to be secondary (for example beef and hides).

In order to reduce the supply and use tables to one single input-output
matrix two possibilities exist. One is to express the input-output matrix in
terms of products only; the other is to express the input-output table in terms

of industries.
4. Reallocating secondary products
28.47 There are two basic approaches to eliminating secondary products.

Both come from applying information from the use matrix to the supply

matrix to reduce it to a purely diagonal one. Once this is done, the supply

28.46  SFEIH D BRI EFENTFIET D,

a. HEHE ORIRIAEFEY (subsidiary product) , EAEFEY & HATEOIZBEE LT
WRWEFEY), BT OHE BT 57251, RICHCHEWTHEMRT 2, L LT
B D BN E S — B R 2 BT 525D~ T v 7 il & R T D KRB/
¥F, o —HE2BEtE (hv—7— - U X) HoLie LTHEHT L2
Z. A VAR L0 E mT OE Rk 2 @R DI ESERENR D D,

b. EIFEY (by-product) , 7= & 21X, IWILIF CEEH S NDH A7 & AR
W L RIRFICAEFEINDD, TOEEMITR L T2 b D E R IND A
.,

c. fiadEEY (joint product) . ODEEY & FIRHZAES LD, 2KHIE
R SNIWEREY (o8 213 FREERLY) |

fiis - AR 2 O & SDORA—EHITINICHERT 212, 25D FEREZ LN
Do O, EEMO HITHET HHBRA-ERITIICBIT 2 KE, b9 —2Id,
PEFIZET 2RA-ERITINCBIT 2 RETH S,

4. BIREYEEY OFBELSY

28.47 RIWRMWIEEDZHIERT 2DIZI1E, EAWIZ 2 >OT7 e —FnbHb, 2

OOT Fu—F &b | HRITHIORNE B 2 fHETTINCE N L, EIRATS & skt
BATHNCIEIL T D, TOMEFEL I L S 290X, BEHETTHICIE B ITRA 721G
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matrix contains no further useful information and is no longer presented.

The transformed use matrix is what is referred to as an input-output matrix.

28.48 In deriving a product by product matrix in the simplest possible way,
the final demand quadrant of the use matrix is unaltered. It already
expresses demand by product and does not need changing. The intermediate
consumption and value added parts of the matrix, though, need to be
changed from an industry dimension to a product one. The row totals of the
matrix already show the correct product totals so the exercise consists of
reallocating entries from one column to another within the given row total.
This is called a technology approach. It assumes that the demand for
intermediate consumption and labour and capital inputs are determined by

the nature of the products made.

28.49 In deriving an industry by industry matrix in the simplest possible
way, the value added part of the use matrix is unaltered and because the
level of output will not alter, only the composition of intermediate
consumption changes, not its total. Thus the exercise is one of reallocating
items between rows but not between columns. In contrast to the product by
product case, the quadrant relating to final demand will change and will
show demand related to the industry supplying the products and not to the
products themselves. This is called a sales structure approach. It assumes
that as the level of output of an industry changes, the pattern of sales will

remain the same.

Table 28.5:A numerical example of reallocating products from construction to

manufacturing

WIEENT, Tha "I REIR< R D, 25 LTEBRSAHEMITINT, &
A—BEHATSIE SIS,

28.48 I b fli Bilg AT, EPEMXEPEM OATH &8 H 3 D BRI, BERIATA
DIETFERREZEL L 220, ZIUL T CTIAEDHOFRELZRRLTEBY, &
B2 MBI, LU, AT510 HEEE J L OB /013 . PESER T
SAEEMRTTICET T L ZENRMETH D, THIOITOARFHTIX, T T, 1B
RAEFEMEFHDRINT WD, T, BERFRIZ, ITEfiG& LT, &
L900 HRIOFN~FEMNME ZITHN THE 2T 5 2 &bk D, ZHIEEN T 7 r—
F LMD, PR, FEBAL I OEREAICKT DHBENZDOEFEY O
PEEIC L D RESND EIRET D,

28.49 PEREXPEEDATH|Z BT 55 TIEDRINTIAT AlRER, b EH T
LI, TSI O AAIMBERR 7y 2 £ L2, EH L -UIE DL RNES D
Mo, FHEEROGES 2T PEHBE OB DOAEEET TS, LI - T,
IR CIE72 < ATHICHEE 2 /i3T5 2 L2 d, EEMXEEDOLA L IX
KIRAYIC, RETREICET ORMRELE T2, TOLBITEEMBE S TR A
FEW) A AT D EEICKT T O RE AR T T 5. THITRTEMEE T 7' e —F LT
Do PEEDHEH LV ~IEEIND B, /G Z— 3R CEETH D LRE
T2,

#28.5 : BN O BB EW & FE S T 2 EfEH
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§4 e i i E i # e
] o ] o i B4 Z i B4 Z i B4 % i B3
g g g g [2F 4 [2F 4 [2F 3 [2F S
[ o0 [ o0 il t & f &
£ g i g £ 5 £ g 5 b o 5
3 g 53 g 3 £ 53 g P 7E 7E 7
§2 g §2 g §2 g g2 g
Use of products =3 o =8 o =3 o] =8 o] HEPEH O
Use table Coefficient form Industry technology  Product technology fi HREIE A FE S BT A FE AN
1 Agriculture, forestry and fishery products (0) 71 0 3.8 0.0 71.0 0.0 712 0.2 1., bR, MEEAEED (0) 71 0 3.8 0.0 71.0 0.0 71.2 -0.2
2 Ores and minerals; electricity, gas and water (1) 190 1 10.2 0.5 190.0 1.0 190.6 0.4 2. 85A, i BR. HAL KQ) 190 1 10.2 0.5 190.0 1.0 190.6 0.4
3 Manufacturing (2-4) 675 63 36.3 30.3 676.8 61.2 677.2 60.8 3. i ¥ (2-4) 675 63 36.3 30.3 676.8 61.2 677.2 60.8
4 Construction (5) 9 5 0.5 2.4 9.1 4.9 9.0 5.0 4. iz (5) 9 5 0.5 2.4 9.1 4.9 9.0 5.0
5 Trade, accommodation, food & beverages; transport services (6) 65 3 3.5 1.4 65.1 2.9 65.2 2.8 5. ¥, Ein. &R @ —r 2 (6) 65 3 3.5 1.4 65.1 2.9 65.2 2.8
6 Finance and Insurance (7 less 72-73) 36 5 1.9 2.4 36.1 4.9 36.1 4.9 6. wxfh, (R (72-78%FR< 7) 36 5 1.9 2.4 36.1 4.9 36.1 4.9
7 Real estate services: and rental and leasing services (72-73) 15 1 0.8 0.5 15.0 1.0 15.0 1.0 TRBES—E A, LA U —2H—E R (72-73) 15 1 0.8 0.5 15.0 1.0 15.0 1.0
8 Business and production services (8) 70 12 3.8 5.8 70.3 1.7 70.2 11.8 8. i, BV —E 2 (8) 70 12 3.8 5.8 70.3 11.7 70.2 11.8
9 Community and social services (92-93) 1 0 0.1 0.0 1.0 0.0 1.0 0.0 9. 23 2=7 —, B —1 X (92-93) 1 0 0.1 0.0 1.0 0.0 1.0 0.0
10 Other services (94-99) 1 0 0.1 0.0 1.0 0.0 1.0 0.0 10. Z D3 —E 2 (94-99) 1 0 0.1 0.0 1.0 0.0 1.0 0.0
11 Public administration (91) 0 0 0.0 0.0 0.0 0.0 0.0 0.0 11. AT (91) 0 0 0.0 0.0 0.0 0.0 0.0 0.0
Total 1133 90 61 43 1135.6 87.4 1136.7 86.3 oxis 1133 90 61 43 1135.6 87.4 1136.7 86.3
Total gross value added 728 118 39 57 731.4 114.6 730.3 115.7 e 728 118 39 57 731.4 114.6 730.3 115.7
Total output 1861 208 100 100 1867 202 1867 202 FEHAE 1861 208 100 100 1867 202 1867 202

28.50 Both these assumptions, the technology assumption and the sales
structure assumption, are rather simplistic and in practice a more
generalized approach may be used but it is helpful first to examine each of

the assumptions in a little more detail.

Product by product tables

28.51 There are two ways in which a product by product matrix can be

derived. These are:

a. The industry technology assumption where each industry has its own

specific means of production irrespective of its product mix.

b. The product technology assumption where each product is produced in its

2850 Z D2 ODIE, OF V., HMNE & BOEHEERE LD F 0 ICHMAL X
NTELLOTHY, BEICIE, X077 Fe—FiElsnd, L,
9. TRENOHEEIZOWTEH I D LIFMICRIAET 2 Z ENAWRTH 5,

A EEM X EFEM D

28.51 AEWXEEMOITHZENT HI2E. 250G ERH L, TIUILT
DI FETH S,

a. PEXEFIIE, TNTNOERXT, To7n s b 2 v 7 AL 38R <,
Fe @ DEREFEEZHEL TN D,

b. AEMHMNIE, TNLENOEEMIT, TNaEET DX LITERR<,
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own specific way irrespective of the industry where it is produced.

28.52 It 1s simplest to explain these by example. In the upper part of table
14.12, the construction industry is shown as producing 6 units (out of 208) of
manufacturing products. In the lower part of table 14.12, reproduced as table
28.3, the inputs necessary for manufacturing and for construction are shown.
These are reproduced in the first two numeric columns in table 28.5. The
next two numeric columns express these in percentage form. Thus, for
example, one unit of manufacturing requires 0.038 units of agricultural
products, 0.102 units of ores and minerals and so on. Construction uses no

agricultural products, 0.005 units of ores and minerals and so on.

28.53 In order to create the product by product matrix, it is necessary to
deduct the costs associated with the production of 6 units of manufactured
goods from the column for construction and add it to the column for
manufacturing. On completion of this exercise for all secondary production,

the columns will represent products rather than industries.

Industry technology assumption

28.54 Under the industry technology assumption, the coefficients showing
how manufactured products are produced are assumed to depend on the
industry they happen to be produced in. Thus to reallocate the 6 units of
manufacturing products from the construction industry to a column that will
now refer to manufactured products only (ignoring other secondary products
for the moment) a set of inputs, derived as 6 times the coefficients for

construction is added to the manufacturing column and deducted from the

Z DEEWEA DOHTIE I > TEES D,

2852 N HDOHIEIZOWT, BlEFTCHITLZ ENRLEIHTH 5.
#14.120 EEE,  (BUEZERA208HALD 5 6) FRFEN 6 BLAEET HZ L
ZRLTWD, #2835 LTHBL-FE14.120 Tk, REER L OEREIC
VB BADRINTND, 29 LEMERARET — X1, £28.50DKHD 25
DOEAEFNCFHETR I T WD, RO 2 SOOI, FbrEA—trTF— W
ANTHRLEBDTHD, =& 2T, WEHE 1 BAL1T0.038HAL D EEY, 0.102
HAL DG4 - JEE Ofthad MB35, ek ETIXRED 2 HE T, 0.0055
N DOFLA - ST DA E T 5,

28.53 EFEM}EFEM OATINEAED 20T, BEREDFING | 6HALDIESE
Ko EEICET2EM 22L&, Thae/EREDSITIMA D, Znaed~T
DREIRHEPEITK L TR T D &, FlE, PERETRIEEDZRT LD LD,

28.54 PEELLANBUE TIZ, ALPEWN & D X D ITAPESNT- OO0 R THREUL,
TEEREXENEEELIERICLD LIRET D, LI > T, 6 HALORGERER
i 2 R B BLE SR L 2 R 2 5 BBL 0 D 72 I 1E (2 OO EIREY
APEMNE. LIED ST D) | BBREOREZ 65T 52 LiIc ko THEHSM
TeEOBAZRLEEDO TN A EREOHN NG LG, 2O R %z #£28.5
D 5 5B LU 6 SR T,
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construction column. The results of this are shown in the fifth and sixth

numeric columns of table 28.5.

Product technology assumptions

28.55 Under the product technology assumption, the coefficients showing
how manufactured products are produced are those of the manufacturing
industry regardless of where they are actually produced. In this case, to
reallocate the 6 units of manufacturing products from the construction
industry a set of inputs derived as 6 times the coefficients for manufacturing
1s added to the manufacturing column and deducted from the construction

column. The results are shown in the seventh and eighth numeric columns of
table 28.5.

28.56 It is important to note a problem that arises under this assumption.
When the product technology assumption is used, manufactured products
produced by the construction industry are assumed to use a small amount of
food. However, no agricultural products are actually recorded as being used
in the construction industry so deducting these inputs from the recorded
entries for construction leads to a negative entry. Negative entries cannot
appear under the industry technology assumption. Since negative entries are
logically impossible, this is one argument in favour of using the industry

assumption rather than the product assumption.

Industry by industry tables

28.57 Just as there are two ways in which a product by product matrix can be

LPERBEMTIE (Bt BT IRAE)

28.55 EFEWEAMNICE Tk, BUEEREN EO X IZAEEIN O E R TR
ik, ZNEEBRICAERE LEEEICERR <, MEE0REThD, ZD5E,
6 HAAL ORGEER A AR EN O HES T 572DIF REEOREDO 6 54 L
THEM SNz #HOFA &2 BEEEOFNN 2 BEEREDOFIN 55, Z Ok R %,
722850 7 Fis L OV 8 FNZ T,

2856 ZOEDY L TRAETHMBEICERTLZ ENEETH D, EED (FE
bh) HHTRE 29 DRI IE, B RN L g /N O Rk
AT D EIRESND, LL, EEEICIE, BEWIERECHERNINZLD L
LRSI TRV O T @R EICTSE I NZRAENS 2 ) LicEAE =
LAl &, ADRNMEL 78D, AOFRMEIL, FEEBINGE TIERNLZRV, AD
FOAE (L, BEERAOIC R FTREZAR O C | RASL BT B Cld e < EEEE IR (E 2
HTEBHFELWETHERND D,

PEEXPERD R

28.57 AFEMXAFEMOITINEE T HDIZ, 20D FIERHHIDEL X H E
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derived, there are two ways in which an industry by industry matrix can be

derived. These are:

a. The fixed product sales structure where it is assumed the allocation of
demand to users depends on the product and not the industry from where it

1s sold.

b. The fixed industry sales structure where it is assumed that users always

demand the same mix of products from an industry.

28.58 Although atable similar to table 28.5 is not presented for the industry
by industry tables, its construction is similar and straightforward but would
show the entries across the rows of the use tables rather than down the

columns.

28.59 In order to create an industry by industry table, it is necessary to move
the use of 6 units of manufactured products from the row for the
manufacturing to the row for the construction. On completion of this exercise
for all secondary production, the rows will represent industries rather than

products.

Fixed product sales structure

28.60 In this case, to allocate the 6 units of manufactured goods supplied by
the construction industry to the row for construction, a proportion of the row
for manufacturing is allocated to the construction row using the proportions

in the manufacturing row. It follows that such a matrix will not contain

R XD, EEEXREEDITINEZE LT IDOICEH 200 FERH S, THELLF
R,

a. [EE I NI AEEMIRED RS, AT 5 5HEEORL L AEEDIC
T EWse T HEEITITL B,

b. [EES NI pEERGEOHIE, HAEL. HiZ, R—0EEOTm &7 |« 2

v 7 A TES D LARET D,

28.58 PEEXPEEDORITHOWNWTIL, R28HIZHEE LTmFH A REI R WHA, FofE
TP L TR, HiTonhodwn, 220, FHEOHITIE 2 <ITORME
BRTZ LB,

28.59 PEEXPEHDOERAIERT H1-0I12i%, 6 HALo R E3ERLT o ] 2 ik
DT OBEREDIT~BENT A NN ETHLH, ZNET X TORIKHIERE
WXL CE-T D&, 1TIX. AFEWTRIEELZRT LD L2 5,

[ E & 172 A PERRR IE DI

R ENAS L7z 6 BALOBRLEFER L A2 | B EOITICE Y
TOEEZHNT, BEEDITO—EEE %2 BEZEDITICH
j:\ //%\O)naﬁ1 ZPE.iEYUZCU‘

28.60 Z DA,
T 5120, fEEDT
5B, Lo T, 2D X5 RITFNT
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negative entries.

Fixed industry sales structures

28.61 Here the 6 units of manufactured goods supplied by the construction
industry are reallocated to the construction row from the manufacturing row
using the proportions of the construction row. Such a matrix can contain
negative elements.

The choice of approach to be used

28.62 There are four basic choices open to the input-output compiler.

Table 28.6:Example of a product by product input-output matrix

JEE & 1 72 PE AR T

28.61 Z DOFIETIL., BRENLE Lz 6 BAroflGEE N 42 EREDITO

HE 2 HNT, JIEE DTN DEBREDITICHES T 5, TD X5 1750, A

DENEEZZLZENHY 5 D,

RS 27 7 e —F08IR

28.62 A —PEHFOEMEICIT 4 SOIAKRZRBIREN S 5,

7 28.6 : AEYXEEY O AN —EHITFIO F
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a. A product by product approach using a product technology assumption,

b. A product by product approach using an industry technology assumption,

c¢. An industry by industry approach assuming a fixed product sales

structure,

d. An industry by industry approach assuming a fixed industry sales

structure.

Options a and d may result in negative entries; options b and ¢ do not.

28.63 Both product by product and industry by industry tables may be
compiled. They serve different analytical functions. For example, to ensure
that price indices are strictly consistent, a product by product matrix is to be
preferred. For a link to labour market questions, an industry by industry
table may be more useful. Although traditionally a lot of interest focused on
the product by product tables, this was accompanied in large part by an
attention to the underlying technology. Increasingly the economic interaction
of different industries has brought more interest in the industry by industry

tables.

Hybrid approaches

28.64 In practice, no single method is used on its own. Knowledge of the type

of product or industry in question should dictate whether an industry-based

a. EEWEAMNGOE (BmBANRE) 2 AW EEMXEER T 70 —F

b. FEHEBANAE & T EE}EFEM T 7' e —F

c. [HE S NIAEEMIRGERIE ZRE L o ERXERT 7'n —F

d. [EE S N pEREROEHE & & UE LT EEXEERT 7 —F

F 7 avaldiFAORAMEEZ L 26T 0L VT, A7 v abéelliTAD
FEAEIX 22,

28.63 EPEMXEPEM DS L EEXPERDOROM G ZER L TH LW, Th b
RI2 D M EOBREZFF o, 7o & 2T MR B s R A A b O 2 L &R
AET D ITIE, EFEMXAEFEY OITH R T2 2 L E Ly, Bt o R
EBEAM T A T-0IIE, EEEEORNBLV AR TH D, BHRIICITAEEDX
EPFEM DRIZE L OBELNRFEONTZN, ZDOEINEOERIZH HEMICHEH
L7zb D Thole, Bl DEXMORFOMARBRSRETETHML, Zhick
S CRHEEXEEORIZ, IV Z<OELBRTELNTND,

HET 7 n—F

28.64 FERRICIX, B—0OFHEEZERLT-ELTENETE2FHT2 LW 2
ClEZe s, M EMREE I EREICE T A ARk Ic RS | EER—RD

- 1684 -




conversion procedure or a product-based one is most appropriate. Some
secondary products may be dealt with one way and others another despite

the fact that, on occasion, negative values may initially appear.

28.65 The extent of variation between the various approaches will depend on
a number of factors, including in particular the extent of secondary
production in the supply matrix. In general, the greater the degree of
disaggregation and thus the less secondary production to be reallocated, the
closer the input-output tables will resemble the supply and use tables.
Indeed some countries prefer to work with very detailed supply and use

tables and not produce symmetric tables at all.

28.66 As an illustration of the differences involved, tables 28.6 and 28.7 show
the results of converting the supply and use tables in chapter 14 to, first, a
product by product matrix using only the industry technology assumption
and then an industry by industry matrix using only the product sales

structure.

The database required for the transformation

28.67 The starting point for the production of a symmetric input-output table
is a pair of supply and a use tables both at basic prices. Even the calculation
of a use table in basic prices is one step away from basic statistics and actual
observations, reinforcing the fact that the input-output tables are analytical

constructs, not a compilation of directly observed phenomena.

28.68 Further, it is advantageous to separate the use table at basic prices

MR T X ETITEPEM R —ADERTREX O L L LN L VEY) Th D0 %R
ET D, BIWRIEFEMIZ L > TE, FHEOUBYOEBETAENENDI ML LIL
RN EWNWIRERETHDLDOD, BEOFEEZFMAL TUET S,

2865 HExleT 7 u—FEFHTDEH I LICL S TEDREDENEL D MIE,
FRC, HRBTTAI D RIKEYAEFED B2 & W< OO ZERITKAFET D, —HKAIIC,
PR B OFEMEE D3 L, L 72203 o TRl & 2 BIREYA EEDS D 73 < e i 7s
DI L, PEFEBARIIMS - EHARICEEIT 2 X 01272 D, FEEE, WD THERNZR
fifs - ERERL A, IR REERLZVWEGH D,

28.66 T IIZHENDIELZHIRTDLHDOE LT, #28.6L £28. 7%, HH14=D
s - R MR 2 IR 2R T, £, EEHIRED A ZHH UL
WMXAFEM DATH, IRITAEFEW IRGE OS2 U 72 BEEXPEE DT A 2~

RN LB IR T — H_— A

28.67 XIPRAYRPE MR ZERT DR & 2D DI%, EAMER RO
OfHE - AL TH D, FHREZERMMER R THE T 52 L TS & HfERET
BIOBIEOBRIE L IZRARY, 2206 —BEICELTZEBEO LD TH 5, 2
D e Y, EEEEARIIONT OB Th > C, BB ShBi5 % £
EDTLDOTIEHRNEN) ZLEBDTHERTHIENTES,

28.68 X BT, HEAMEEROMHELE 2 SOOI TE 25 DONIHEE
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into two, one showing those elements relating to domestic output and the
other those elements relating to imports. The statistical requirements for
such a separation are demanding but the results allow considerable
flexibility in the treatment of imports and permit a clear analysis of the
impact of demand on supplies from resident producers and on foreign

suppliers.

28.69 The exact manner of dealing with imports is a subject of considerable
complexity where a number of options are available also. In some economies,
some important products will only be imported and so separating these

“non-competing” imports from the rest may be of particular interest.

28.70 Another topic that requires careful consideration is the degree of detail
that is desirable for product and industry classifications. This may vary
depending on the resources available to the statistical office and the sort of

use to be made of the results.

Table 28.8:The goods and services account in m atrix form

Goods and
Capital
accounts

Use of income
accounts

Production
account

services

account Total use

Goods and
services
account

Intermediate Final Gross capital
consumption consumption formation

Exports 540 1883 1399 414 4 236
Imports 499

==

Production

account Output

=

3737

Total supply 4236

Thbd, 2020085 E1x, ENERICETIER LT HO & BAIZET
LDERETFTHDOTHD, ZDOK D RGEEEITT DO ORI EMFITRE LV
LOTHLIN, FRELTHELNLLIFE BRI, T7hbb, 29752 LICX
ST, BADENIN VDT LX) T 4 —PHETE, o, FEOF/ME
HEPER DB ~DA X7 b MIMEREE ~D A 3T P EBRRICOTT D 2 L
MWT&ED,

28.69 i A\ & ALER 42 BARAY IR R 0V MR L DO TH D0, WL DDA
Ta UHRIHRRETH B, WL OO EERAEFEDNEAICL > TLELR
RUWRELHD ., 0 XS TIEBAT EA s S EET D 2 LIk Bk
:‘{;El/\o

28.70 EEBEFERWVRKSNMLIL 25 5O SORBEIX, AEMCEEDOFE L

LTEF LWEFEHSOEAWNNIOWTOL DO THDH, BELWOIEOFEM S X,
MR DA TE BRSO ROFIHFIEKGE L, HxTH D

#28.8 : ITHIA DR/ - — B AEIE

Bt -2 g o
HE AERERDE i AW E EmaaE
E R E R E R E R
At —E %
i
R FEE e REATR

E |#in 540 1883 1399 414 4236

R |#IA 499
ZEPEME

FEH

E 3737
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D. Social accounting m atrices

1. Expressing the sequence of accounts in matrix form

28.71 The part of the use table relating to the destination of products
represents one side of the goods and services account in matrix form.
However, it can also be expressed as a series of sub-matrices; one for
intermediate consumption, one for final consumption, one for capital
formation and one for exports. These sub-elements can be associated with the
production account, the use of income account, the capital account and the
rest of the world account respectively. Similarly the supply table represents
the other side of the goods and services account but can also be written as two
sub-matrices, one associated with the production account (output) and one
with the rest of the world (imports). By writing the supply table horizontally
and the supply table vertically in terms of these sub-matrices and their
associated accounts, table 28.8 emerges. The rows and columns labelled E

denote the total economy and those labelled R the rest of the world.

28.72 The attraction of this format is that the total across the set of rows for
the goods and services account is equal to the total down the columns for the
same account. There is no match for the second set of rows for the production
account, but it is not difficult to bring this about. The entries for value added
can be inserted in a third set of rows with the entries underneath
intermediate consumption. In this way the sum down the columns for the
production account is then equal to the rows for the same account. But there
1s now an unmatched third set of rows containing value added. Since value

added ultimately carries forward to the allocation of primary income account,

D. - 2&FTS

1. T IR O ERFIDORR

28.71 HEHARICBWT, EEMOMERICEEST 2%, M- P—EXEED
FRIZITFIERTELEZ b DO TH S, LrLARN S, Thik, FREE., RK&H
BRI, MHOZNZ T 5 TAATHZ —fHE Leb DL LTHRT
ZENTE D, ZOXD RTMATINE, Z i, AFERE., PrisofHEE,
EARME, WM EICEE L b0 TH D, ARk, HaRIIM - — e 2 HhE
DI DOREFRLIZSED THHI, 250 FiTH]. SF V EFEMTE FEH) 12
BT 5175 &, WAL (A ICBET 2118t a2/ Lt DT H D, ZD L
D72 FAATH & 2 OB EEICR LT, AR EZRTT IS, s RE2HEHmICR
ALTEbDONR, £288ThsH, E&L L TURSINTATBLONITI—-EHREFEH OO
L. RE L TRENTATE L OSNIEN 2 H 5o,

2872 T X O BRERERAOHNRIL, M Y—EABED—HEDITEEHT, [
UHIE DFIAFHEE LN EWS 2 ThHhD, AEBETHD 2 A DITE T
LIV, I RDEHICTHHDZ L IXREETARV, AT IIEE O A A
PREEO TO 3MA DITIHAT D, £9 T 52 LIk v EEBEDFIDOE
HBNAEEBMEOITEEL D, Lo L, MINMEfEE & te SHLE OITIZRIET 5
I 7e v, 2T, MM . BARANCITE 1 RIS OELS B E I Bish
HOT, #28.9D%E LREEKIC, 3HEOITIZIE., & 1 KIS0 RS EIEE WS
i E DT D,
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the third set of rows can be so labelled as in table 28.9.

28.73 If, to match this third set of rows, a third set of columns is inserted
between the production account columns and those for the use of income
account, property income can be inserted at the intersection of the third set of
rows and columns and a fourth set of rows inserted to show the balance of
primary income as it appears in the secondary distribution of income
account. Proceeding in this way, successive sets of rows and columns can be

introduced until the whole sequence of accounts is covered, as in table 28.10.

28.74 By including the entries for the rest of the world as well as for the total

economy, the balancing items from the balance of payments can be shown as,

for instance, the -41 in table 28.9.

28.75 It 1is also possible to extend table 28.10 to show the incorporation of the
balance sheets as in table 28.11. For this, a row above the initial table is
introduced to show the opening balance sheet and three rows below it. The
first of these shows the entries for the other changes in the volume of assets
account, the second relates to the revaluation account and the last is the
closing balance sheet. Two adjustments also need to be made to table 28.6.
The first concerns the item for the consumption of fixed capital, which is
transposed from the row for the capital account and column for the
production account and placed in the column for the capital account and row
for the production account but with a negative sign. The second is to
subdivide the capital account with the first set of rows and columns covering
all items in the account but the second set covering the product details for

gross capital formation and thus forming part of the asset account for

2873 Z O 3A DITERISESE D 20T, 3HE DI EAFERTE DY &S
OB EDFI ORI AT UL, MEFTEZ . 3HEDIT L L DR RIZFEA
THZENTED, ZDOHZT, 4BDOITEEAL, 1RGN T VA %R
T, ZOEAX, FIEOFH 2 RSEBEIC S bbd, 2O L HRFIEICE-
T, AT LA ZNEYGEN LT & | B ERIIBIRD T N —S D £ THT 2, £D
FER A, #£28.10& LTRT,

28.74 —[EHRHFIZHOWTOHEE LRRICHEBADORMEEZEZDDHZ LITL - T,
E BRI X H B d NT AHB L RT I ENTE D, TO—HIN, £
2890 —41Th %,

28.75 F7-., F28.10%JEEL T, £28.110 L ) ITEFEXIHEE GO ORTZ
EHLAHETH D, DD, BHORO EIIC 1T AT LT, 5 e S i
FhERT, SLICRDOTEHIC 3 DOITEIFAT D, 209 LEYOLDITZTOM
DEPEBATEOTRAMEZ R, 2 DHILHEEMEE ICBE L, KZO b O
HIREMERBETH D, TOEV, £28.61T6T 2 2 ODOFENLIEL 2D, &
HIOFEEL, EEEERFEOHBIZET 200 TH D, TIUTE REEDITEH &L
OVEPEEEDOFIN G | EAE DS X OVEFEREDOITICR LEZ b, AliR
AN&Te b, 2OHOMEIL, BRMEDOZETHL, T72DH, B&YDOWL D)
DAT L FIOMTIE, BABE DT X TOHEA ZXIRET DM, 70 OF7 L FIOM
Tid, REARERUC BT D EEMOFEMZ R~ U, FEERE IR 3 2 & E D
— B AT D,
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non-financial assets.

28.76 Reading down the columns starting with the opening balance sheet
entry for fixed assets, for example, this value plus the value of capital
formation, less consumption of fixed capital, plus other changes in the
volume of assets plus revaluation items is equal to the value on the closing
balance sheet. For financial assets less liabilities the matching identity
holds.

2. Expanding the matrix

28.77 It is possible to expand and rearrange the rows and columns of the
matrix so long as this is done consistently in both dimensions. It is not
strictly necessary to adhere to the order of the sequence of accounts or the

degree of detail shown there. The transactions to be included can be

expanded or contracted as can the sets of institutional units to be identified.

Table 28.9:The supply and use table in matrix form

28.76 7o &z X, BEEEEICHET 2 M EREMBEEOTLAEANE ENL5 %
BEtd 2, WEEEXRETLANET 7 A EARMME, ~ A1 T ABTEEARRFE, 7
T AL OMOEERER), 77 AFIFNEB X, SIRBEEREOTAMEEEL
W, BEERE~A T AABICKH L TH, D X9 RERITKY 2o,

2. 1T3IDIER

28.77 ATHIDATE SN ZPER L, HFE T L LBAETH L, 2L, 1750
ITEHEDOBMIDORILTE LI TRIND I ENLETH 5, EMICE R
(T, BE RSN EDNAFF £ 7213 % ZITR SN D REM S DR 2 B8 (257 D 237
WV, T EENDNEHGNIIERT DL BIETHI L b TE D, HES
LD REFEHAIZONWT AERETH D,

#28.9: TR DOHAS - FEHE
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Goods and
services
account

Capital
accounts

Use of income
accounts

Production

account Total

Goods and
services
account

Final
consumption

Intermediate Gross capital
consumption formation

E Exports 540 1883 1399 414 4 236
R |Imports 499 499

Production
account Output

E 3737 3737

Primary
distribution of
income
accounts Value added
1854
-41
4236 499

Total 3737

28.78 The example of transposing consumption of fixed capital from being a
positive entry on one side of the account to a negative entry on the other
demonstrates how the matrix formulation may be used to enhance the

articulation of the asset accounts.

28.79 It is also possible to include alternative classifications of key items. For
example a row called “human needs” could be included showing how much
food, housing etc was needed for each group of households, based on the
functional classification of household consumption. In the column for
consumption expenditure, the set of needs can be then cross-classified by

product and household group.

28.80 A further expansion of the matrix may be to show the from-whom-

to-whom details of such flows as property income and transfers.

28.81 The matrix presentation is very powerful in terms of the flexibility it

can encompass, and in displaying the interaction of the accounts in a compact

- r—e 2 BiEEatidiil
i ZEPEME HhiE BEA M E ait
E R E R E R E R
W -2
i
PR Jiefs T B AT
E |t 540 1883 1399 414 4236
R [wA 499 499
ApE
PEH
E 3737 3737
R
RO 1%k
yELIE
A i
1854
-41
X 4236 499 3737

AfEDFLA~E
2L ATAIIER R £

28.78 HED—FH DMUMD EMDOTLANG, & 5O EDDMED
EEEANBFREEZRE LEZ D20, BEMEDOHESEZ&ED D12
DEIICHHTE 22" THDLERD,

28.79 #E2HHONBHOBAZEV AL Z LA TH D, T2 & 21X, TA
BORGR) LW o1T2E D, FaliHBEOMENHEHIZESE, Lo b 0ok
EER ENENZNOFF I N—TIUETH D0 ERT, WHEIHOPI T,
Z o Llc=—XDty NEAEEWB LOFH I NV—TRINC 7 v A58 T 5,

28.80 1T0% & OICHERTAZ LI Lo T, MEMEB L ORBIELSED 7 a— |2
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and graphic manner. On the other hand, there are disadvantages to the

matrix presentation also.

a. Without explanatory text describing each of the main elements, a reader
has to have a very good understanding of the SNA to interpret the numeric

entries in the table.

b. Such a table always contains lots of white space which means that it is not

an effective way of presenting a large amount of data.

In general, the matrix format is best used to explain the structure of the
accounts being presented with individual cells, or a combination of cells,

following in a more traditional format.

3. Disaggregating households

28.82 Expanding the accounting matrix of the sequence of accounts to
incorporate the disaggregation of households is the usual form of a satellite
account known as a social accounting matrix (SAM). As such it moves beyond
a rigorous accounting structure based on observations to make an allocation
of income into household groups possibly based on a household income and
expenditure survey. In some cases this is based on a single survey. The
problem, as explained in chapter 24 on the household sector, is that income
flows in the SNA relate to individuals whether as employees, recipients of
property income or transfer recipients while expenditure relates to
households. Mapping individuals to households is necessarily difficult and

depends to a greater or lesser extent on a set of assumptions. Any analysis of
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how government policies will affect households and their consumption

depends on making such a mapping.

4. A SAM for labour accounts

28.83 One example of where a SAM is useful is in the case of labour accounts,
showing the level and composition of employment and unemployment. SAMs
have often provided additional information on this issue, via a subdivision of
compensation of employees by type of person employed. This subdivision
applies to both the use of labour by industry, as shown in the supply and use
table, and the supply of labour by socio-economic subgroup, as shown in the
allocation of primary income account for households. It implies that the
matrix presents not only the supply and use of various products, but also the

supply and use of various categories of labour services.

28.84 In order to have a comprehensive picture of the relationship between
households and the labour market, the following sets of information are

likely to be needed:

a. Various stocks underlying the flows in the SAM, such as size and
composition of the population by household group (including the potential

labour force) and production capacity by industry;

b. For the self-employed, it may be desirable to have information on the
possession of assets (for example, agricultural land, consumer durables) as

well as information on financial assets and liabilities;
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c. Related non-monetary socio-economic indicators, such as life expectancy,
infant mortality, adult literacy, nutrient intake, access to (public) health and
education facilities, and housing situation by household group (see Towards a

System of Social and Demographic Statistics (United Nations, 1975));
d. Some re-routings such as social transfers in kind by groups of households.

28.85 Comparing labour incomes of all employed persons as shown in the
SAM, a decomposition of these incomes into full-time equivalent employment
and average wage rates, and the potential labour force by type of person and
household group (expressed in “full-time” equivalents), yields detailed
information on the composition of unemployment and an aggregate indicator
(“full-time equivalent unemployment”) which is consistent, both conceptually
and numerically, with the other macroeconomic indicators; these can also be

derived from the SAM framework.

Table 28.10:The flow accounts in the sequence of accounts in matrix form
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