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CHAPTER 12. TRANSFORMING THE SUPPLY AND USE TABLES INTO
INPUT-OUTPUT TABLES
A. Introduction
12.1 This Chapter describes the methods for transforming SUTs into IOTs (Product by
Product and Industry by Industry). The compilation of 10Ts is quite different in nature

from the compilation of the SUTs and is better described as an analytical step or

transformation rather than a compilation process.

12.2 Section B provides an overview of the IOTs and a description of the terminology
used for IOTs.

Section C focuses on the transformation of SUTs into 10Ts. In particular, it describes
the tables that form the starting point for the compilation of I0Ts, and covers some
issues related to when it is necessary to have a square versus rectangular SUTs for
the compilation of IOTs, and how to deal with secondary production in 10Ts. Section D
describes the I-O framework; it describes the theoretical models for the compilation of
IOTs; and it provides numerical examples of transformation of SUTs into IOTs based on
the different theoretical models. Section E provides an empirical application of the
transformation models. It also discusses general issues on IOTs such as the
relationship between types of tables, technology and share markets, the link between

IOTs and official statistics and the requirements of I0Ts. Annex A and B to this Chapter
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elaborate more on the mathematical derivation of different I0OTs and cover how to
handle negatives in the IOTs. Annex C to this Chapter provides a list of references for

the treatment of secondary production.
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B. Overview of the relationship between IOTs and SUTs

12.3 The SUTs form a central part of the National Accounts and they provide a
framework to bring together various data and, through balancing, ensure the coherency
and consistency of various parts of the National Accounts. The SUTs thus serve many
purposes, in particular, statistical and analytical, not just for producers but also for a
range of different users, and the analytical dimension is especially enhanced when the
SUTs are transformed into I0Ts. For analytical purposes, the assumptions about the
relationships between inputs and outputs are required irrespective of whether the
products have been produced by the primary industry or by other industries as their

secondary output.

12.4 The SUTs constitute the basis for compiling I0Ts and it is recommended that the
SUTs are compiled first, and then the |IOTs. This approach best utilises data collected
from businesses and other sources in order to compile SUTs and then - via a range of
assumptions - move to the basis of the IOTs. The domestic output part of the Supply
Table and the intermediate use part of the Use Table are always product by industry
tables and often rectangular whereby many more products than industries are
distinguished. 10Ts, on the other hand, always reflect the same number of industries

(Industry by Industry I0Ts) or the same number of products (Product by Product I0Ts).
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12.5 Table 12.1 shows the general structure of a Product by Product IOT at basic
prices. A similar table can be compiled for an Industry by Industry IOT where the first
quadrant contains an Industry by Industry rather than a Product by Product matrix. In
practice, the IOTs can have different presentations such as input-output table with net
exports. However, the fundamental elements of the general structure remain the same.
The different presentations of I0Ts and the components are covered later in this
Chapter. 8.21. In addition, a reminder, that for the ease of exposition and not to

overload the presentation of the SUTs and IOTs, the adjustment items are not
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Chapter 8, paragraphs 8.18 - 8.21.
Table 12.1 Product by Product Input-Output Table at basic prices £12.1 £EEYXEEDOBRAEHE (EAMEE)

12.6 In classical I-O theory, the impact analysis (for example, the effect on GVA of an
increase in household final consumption) requires that the output side and the input
side are classified in identical ways (either by products or by industries). This allows the
direct and indirect effects to be traced through the system — any output will require
inputs, which in turn, require further outputs, etc. As the basis of the Use Table is a
product by industry matrix, it is not possible to directly link the required outputs to the
required inputs, and thus it is necessary to transform either the product dimension into
an industry dimension or vice versa, which is done by applying the information
available in the Supply Table. Although the impact analysis can also be undertaken by
iterative procedures based on the Supply Table and Use Table datasets directly, this

approach basically also implies relying on one of the transformation models discussed
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later in this Chapter. Thus compiling IOTs is an analytical step and various assumptions
have to be made and sometimes adjustments are required for the transformation of

SUTs into IOTs.

12.7 In the main, the construction of IOTs is a matter of how the treatment of secondary
products is undertaken. Many units may produce only one group of products, which are
the primary products of the industry to which they are classified. However, some units
produce products that are not among the primary products of the industry to which they
belong. As a result, there will be many non-diagonal entries in the Supply Table. The
treatment of secondary products rest upon the separation of outputs or inputs
associated with secondary products, so that they can be added to the outputs or inputs
of the industry in which the secondary product is the characteristic or principal output or
alternatively to create industry adjusted product groups.

12.8 As an analytical tool, I-O based data are conveniently integrated into
macroeconomic models in order to analyse the links between final uses and levels of
industrial output. I-O analysis can also serve various analytical purposes such as
impact analysis, productivity analysis, employment effects, analysis of the

interdependence of structures and analysis of price change. Analytical uses of IOTs are

illustrated in Chapter 19 and Chapter 20 of this Handbook.
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12.9 The SUTs at basic prices with a split of the Use Table between use of domestically
produced products and use of imported products constitute the starting point for the
transformation of SUTs to IOTs. Thus in essence, this provides the starting point as
shown in Figure 2.2, for the bottom left-hand side of the “HApproach” for IOTs in current
prices and for the bottom right-hand side of the “H-Approach” for 10Ts in previous

years’ prices.

12.10 Figure 12.1 provides an overview of the various tables that feed into the
transformation of SUTs into I0Ts and the various types of IOTs linked to the different
model assumptions. It is worth noting that for the industry by industry IOTs the
corresponding import flow tables does not necessarily need to be transformed to

industry by industry format, but can be retained in the SUTs format as product by

industry table.
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Figure 12.1 Transformation of SUTs to IOTs
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1. Terminology used with reference to I0Ts

12.11 Over many years, the terminology and the understanding around Symmetric
Input-Output Tables and the Supply and Use Tables have evolved. In particular, the use
of the term ‘symmetric’ is often misunderstood. In fact the term ‘symmetric’ is correct in
the sense that the I0Ts are square tables (thus allowing, for example, for matrix
inversion and the generation of multipliers) and the way the Industry by Industry Tables
or Product by Product Tables are presented. However, conceptually, it is incorrect to

use the term ‘symmetric’ in the sense that the transformations reflect “Industry-adjusted
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products” by Industry 10Ts or product by “Product-adjusted industries” 10Ts, in
essence, no symmetry exists in the dimension of the matrix (see Box 12.1 for more

detail).

12.12 In addition, in mathematical terms, IOTs are not symmetric matrices, that is, the
table element (i,j) is not equal to element (j,i). In other words, the use of steel by the
manufacturing industry of basic metals is not the same as the use of basic metals by
the steel industry. Thus in this Handbook, and for future guidance, it is recommended to

use the term “Input-Output Tables” (I0Ts) and not “Symmetric Input-Output Tables”.

12.13 It is also worth noting, that in the transformations used in Model A and Model B
as shown in Figure 12.1 where technology assumptions are applied, there is no
technology involved in the meaning of physical production processes but merely
economic transactions measured in monetary terms.With the transformations, the

institutional characteristics of the industries remain.

12.14 Box 12.1 provides further clarification on some key misunderstandings regarding

I-O related terminology.
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Box 12.1 Clarification of IOTs terminology

Ry R 12.1

BAEHRRAFEOHREIL

The terminology used to this day for IOTs can be traced back to Chapter 3 of the
1968 SNA. However, as the understanding has evolved some clarifications are
important to be made in two specific areas to ensure correct understanding and
correct use of specific terminology.

The first area relates to the use of the term “technology assumptions”. This term
was previously also applied to the assumptions used for compiling Industry by
Industry I0Ts from SUTs. Based on the work of Konijn and Steenge (1995), it was
clarified that only the much weaker sales structure assumptions were necessary and
those actually used in this case. This aspect was further elaborated in Thage (2002)
and the new terminology with a clear distinction between technology assumptions
and sales structure assumptions. These contributed to the understanding of the real
differences between Product by Product I0Ts and Industry by Industry 10Ts, and
became the new standard terminology with the introduction of the Eurostat Manual
on Supply, Use and Input-Output Tables (2008), the 2008 SNA and the ESA 2010

(Eurostat, 2013b).

The second area relates to the use of the terms “Product by Product” I0Ts and
“Industry by Industry” IOTs. The same term is used to characterize both rows and
columns, although their implications are very different. Starting with

the Use Table for intermediate consumption, the products are indicated in the rows
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and industries indicated in the columns.

* “Product by Product” 10Ts are compiled by adjusting the columns (using
technology assumptions) but in this process the industries remain as industries with
all the characteristics of the producing units, transforming intermediate and primary
inputs into output, including all the institutional characteristics. The industries are not
transformed into products.
* “Industry by Industry” I0Ts are compiled by adjusting the rows (using sales
structure assumptions) but in this process the products remain as products, now just
composed in a different way. The products are not transformed into industries.
Therefore, a more precise terminology reflecting the actual procedures would
require the use of different terms representing meaning of the rows and the columns
of the IOTs. This can be summarized as follows:

» References to “Product by Product” should be Product by “Product-adjusted
industries”, whereby the “industry” is retained.

» References to “Industry by Industry” should be “Industry-adjusted products”

by Industry, whereby the “product” is retained.

Even though these terms are conceptually correct, they are currently not used. In
general, it is important to remember that “Product by Product” and “Industry by
Industry” references are short-hand versions of a more descriptive terminology, and

what this implies for the understanding of the contents of the tables.
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C. Conversion of SUTs to I0Ts

1. Starting point for the transformation

12.15 The starting point for the transformation of SUTs to IOTs consists of the set of the
following tables:

» Supply Table at basic prices;

» Use Table at basic prices;

» Domestic Use Table (DUT) at basic prices; and

* Imports Use Table (IUT) at basic prices.

12.16 Although the Use Table is initially compiled at purchasers’ prices, the
transformation of the Use Table to basic prices is viewed as a step towards the
compilation of IOTs, which are usually compiled at basic prices and not purchasers’
prices. Intermediate uses and final uses calculated at basic prices are one step further
removed from basic statistics collected and actual observations in the economy thus
needing the compilation of valuation matrices as described in Chapter 7 of this

Handbook.

12.17 The structure and data contents of producing unbalanced SUTs in current prices,
including the DUT and IUT, are covered in detail in Chapters 3 to 8. These chapters
cover all the building blocks required in producing the set of tables necessary to
compile I0Ts. Various issues of particular relevance when compiling I0Ts from SUTs,

such as statistical units, redefinitions and the relationship between products and
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industries are further elaborated in this Chapter.

12.18 The recommended approach to the compilation of IOTs is thus to prepare
separate |IOTs for domestic output and imported products which are derived from the
Domestic Use Table and the Imports Use Table of the SUTs system. The statistical
requirements for such a separation are considerable but the results allow considerable
flexibility in the treatment of imports and allow a clear analysis of the changes in the

impact of the use of supplies from resident producers and from non-resident suppliers.

12.19 A simple numerical example of IOTs obtained using different models is presented
in this Chapter. The starting point for the various I0Ts is the SUTs in Table 12.2 which
include a Supply Table at basic prices, a Domestic Use Table at basic prices and an
Imports Use Table. Note that in the Domestic Use Table, the imports are still included in
the table but shown in a single row so that the resulting table still adds up to the Supply

Table.
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Table 12.2 Numerical example of rectangular SUTs for the transformation

®12.2 ZWZEBE LEEROBIGERRORIES

2. Square versus rectangular SUTs

12.20 A square Supply Table is required when the assumptions for the transformation
into I0Ts are based on product technology assumption (Model A) and fixed industry
sales structure model (Model C) which require the calculation of an inverse matrix
based on the Supply Table. In most countries, the SUTs are rectangular, where there

are many more products than industries, and this requires an aggregation of the
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product dimension so the number of industries will determine the dimension of the

resulting square SUTs.

12.21 In the case of the industry technology assumption (Model B), square matrices
are not required but applying the formula directly to the existing dimensions of the SUTs
will result in square 10Ts with as many rows and columns as the number of products
which will usually not make much sense, and the aggregation loss of information will
not depend on whether the aggregation is made before or after application of the

formula.

12.22 Only in the case of the fixed product sales structure assumption (Model D), there
is a clear gain relative to minimising the aggregation loss of information by using the
formula directly on the SUTs rectangular matrices, resulting in Industry by Industry I0Ts
with as many rows and columns as the number of industries, see Thage (2005) and

(2011).

12.23 In the cases where aggregation by product is necessary to obtain a square SUTs
system, each product has to be assigned to a primary producer. The existing link
between CPC and ISIC provides a guide for the assignment of products to industries.
In general, several products will have to be assigned to the same industry.

This implies that, in the product technology assumption (Model A), these products are

assumed to share the same input structure. The assignment of products to industries
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X, BAEEWE T DEERICEND L TRIER 520, [EHBEAEY
(CPO) ] & THEEREMEREZE SR (ISIC) ] OBAFOXIGTITIX, EPEY) % PEX
(ZHEID B THRDOfHZREEL TIND, @H, BONDEEY &R UER
ZED TR TR bRNES S, SED . AEYEMEE (£F7 /1 A) T
T, 2 DAEEMNIE CRAEGEZIA 5 LIESND, LEWDESE~
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can then be used to aggregate the Supply Table to obtain a square table. For the
product technology assumption (Model A), it is not strictly required to aggregate the
Use Table at this stage. However, to ultimately obtain square IOTs, an aggregation of
the Use Table will be necessary at some point. It may therefore also be done before the

calculation of the IOTs.

12.24 Table 12.3 shows a numerical example of a square SUTs constructed from the

rectangular SUTs shown in Table 12.2.

DOFNY Y TE, R 2 LG L TELTRORE/LOIATONDTEAS D, £
PEEIE (7L A) IZOWTIE, OB THEMARELEINT L5 Z L2
FISRO LN LD TIERY, L, REIICIELEORAEHEZEZSL -
DIZIE, WFNPORFRTHEMAROEHDPBEIT 2D, LEB->T, T H
ANEHREOERANATON D Z L bH D725 9,

12.24 R 12. 3 X EFEOMIEHHROEMEHI TH Y . £ 12. 2 IR LIZHEFE
DOHAAERE L SIER STV 5,

Table 12.3 Numerical example of square SUTs for the transformation

x12.3 ZMZEME LE-EAROBIGERRORIES

3. Secondary production

12.25 The existence of cell entries reflecting secondary production in the square based
Supply Table is the only reason for the difference between Product by Product and
Industry by Industry 10Ts. The secondary production thereby creates the need to
choose between the alternative product technology assumptions and market share
assumptions. In the case of no secondary production, the Domestic Use Table would

represent an IOT.

12.26 The 2008 SNA (paragraph 28.46) distinguishes between three types of
secondary products:

» subsidiary products are those products that are technologically unrelated to the
primary product.

* by-products are those products that are produced simultaneously with another

3. EBIRMAEE

12.25 IEFTEOBHEEE IR ICRIRAVAEPEZ KB L T2 B VEEADFEST D 2 &
(X, AEPEM) X AEPEM DINFE TR L PEZE X FEE DA PEH R D FES HME—0
HH L2 o TW0D, 2D, BIRMAFEIX A FEMEANE T > = 7 RE
DOWTINNERINT D MEMEE 4 U S8 5, BIRIAEENRL2WVEAE, BN
HEREAFELRE RS,

12.26 2008 SNA (par. 28.46 M) [ZLAT D@ Y 3 T DEIK A AEFEY) % X5
LTW5,

- W DFIKEIEEY (subsidiary product) (X, FAEPEW & HATHYIZ BE L
TWRWEPETH %,

- @EEY) (by-product) &, DAY & [FAIRFICAE SN D, ZDEEYIC
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product but which can be

regarded as secondary to that product, for example, gas produced by blast furnaces.

* joint products are those products that are produced simultaneously with another
product but which cannot be said to be secondary, for example, beef and hide

produced by slaughtering animals.

12.27 The importance of secondary production is closely connected to the type of
economic unit (for example, establishments versus enterprises) used when
collecting data from businesses and compiling the SUTs. Most often the compiler may
not be in a position to distinguish between the three types of secondary products.
Therefore, the four standard models for compiling IOTs from SUTs do not make such a
distinction, whereas it may play a role when compiling Product by Product IOTs based

on the assumption of hybrid technology.

12.28 In most economies, there are probably limited cases of pure subsidiary,
by-products or joint production. In most cases, there are some joint costs and some

costs that can be attributed to the distinctive outputs.

12.29 In practice, where certain kinds of secondary production would potentially create
problems in the resulting IOTs no matter which transformation formula is used, then a
priori redefinitions (for example, breakdowns of vertically integrated economic units)

may be possible solutions. Such very special features of production structure will

xF U CRIRI E e SNDAEFEM TH D, BHF CREH S D I A e EhvE
Fohs,

- WEEAEEY (joint product) (X, MLOAFEY) & RIRFIZAPE S LD A3, BIK
BIEIIERARWEEM T D, B OMIRILIECAFES NS BN L R E
WEFT LD,

12.27  BNRAVEPEOBEZEMEIL, BFEND DT —F OIEER & a1 R D1FE
FREFIC IO B D R AL ORI (FERT &R L) LEBEISHOMAVL T
Do 1FEAEDEE ERRAETE 3 I OBIRRIAEY & Xhl 4 53512202
59, Lo T, e ARNOBRAERRZIERT 5 4 SOBREMERNTT v
3% 5 LRl z Ly, —J50 A7 U v FEMREICEE W TAEEY X &
PEMOBAFERER Z BT 25613, ThBn—E0KEI 2 RIZT0b L

A

12.28 RI-ORRF TIL, BHEORIKRIIAEFEY ., BIFEY)., fSEALFEM iR
FECHETDHZEIIRONDTEA D, 2L OEAIL, #EEM LFE DEHRIC
ERTHERANFEELTWD,

12.29 FEBEDO L Z A, WTFNOZEBEXEZM WS & LTH, fiiRkE LTH
NAHFAFELRICENT, & 5FEOENRAENEZ 5 &K Z 3 RetEn &
DAL, FRIOHER (FBELA SNTRF BN O 0 &) MRk Ik L
ROBDIES D, BE, MERE L D LI ARG ORREE L <AL TR
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usually be well known by the compilers and could be taken into account on an ad hoc
basis. The handling of secondary production in SUTs is covered in more detail in

Chapter 5.

D ZRIUTH L THRBIRELE Z24h > TWD 724 5, e IRICR T DRIRAY
BEPEDH D FNTH b5 ETH L <FoTWnD,

4. Main theoretical models used for the derivation of I0Ts

12.30 There are four main transformation methods to derive IOTs from SUTs. As shown
in Figure 12.1, and summarized in Figure 12.2, the four basic transformation models
are based on the following assumptions:

* Product technology assumption (Model A)

Each product is produced in its own specific way, irrespective of the industry where it is
produced.

* Industry technology assumption (Model B)

Each industry has its own specific way of production, irrespective of its product mix.

* Fixed industry sales structure assumption (Model C)

Each industry has its own specific sales structure, irrespective of its product mix.

* Fixed product sales structure assumption (Model D)
Each product has its own specific sales structure, irrespective of the industry where it is

produced.

4 BAEHROBHICAVLWLHKLIELERETIL
A RN O RAERRZ BT 5101E, £ LT 4 DOEHTTE
Wb, B12. 1ITRL, K 12.21CF D@D | 4 DOFERW IR T
PLF OAEIZFE SN TN D,

- FEFEMBARGUE (BT v A)

BAEFEMIT. TNEEET DHERICEDY < MADOFIETEES LT
Do

- EEFEBARE (£TVB)

KPEXEIX, TOTa X I k- I v 7 ALY L MADOEESEEA L
TW5,

- PERERGAEE R ERUE (£T L C)

KPEXEIX, TOTa LI k- I v 7 ALY L MEORTEH#EEER L
TW\W5,

- FEPEMIRERE IS EEE (BT /L D)

FAFEL, TNEAEET DFEEICEDY 22 < B OIREHMEELA LT
2o

12. 30
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12.31 The main distinction concerning assumptions is between “technology
assumptions” and “sales structure assumptions”. Product by Product I0Ts are based
on technology assumptions while the Industry by Industry IOTs are derived from sales

structure assumptions.

12.32 A “technology” assumption is a strong assumption in the sense that it is based on
production theory that cannot be underpinned by observed statistical data. The “sales
structure” assumptions are weaker assumptions as, in general, they only utilise
observed sales structures for the actual year. Thus, from a statistical perspective, the

two types of I0Ts thus reflect quite different approaches.

12.33 A further distinction relates to the fact that Model B and Model D represent
relatively simple breakdowns and subsequent aggregations that in practice can be
implemented without any reference to mathematical models. Whereas Model A and
Model C can only be implemented by a mathematical transformation that makes each

resulting element in the IOTs in principle depend on all elements of the SUTs.

12.34 In general, Model A (using the product technology assumption) and Model D
(using the fixed product sales structure assumption) are widely used by NSOs,
whereas Model B and Model C are considered less realistic but for formal reasons
presented as they can be derived as mathematically analogously to the two other

models.

INBEEDOTZRKANE THArE) & IRFeERE] TH D, &
PEND) X A PER D P NPE R FRITBATRE | PEZE X PEE DO FAPEHRIT IR T IE R
EriEIC s D,

12. 31

12.32 TN B, B S IZMGEHT — 2 28600 & LanAER RIS
ESNTND LI EHREWVWT, BMWMRETH D, MRS REIFX, —K
(R ICBLI SN TR TEEET — 2 OB EEH L TV L7720, HWVMRETH
Do LIeho T MEIBLENG, 2 BEOBRAERRITN RV R D7 7 n

—F L TW5,

IHRDHXRGELEHLTWAHDIE, EF/VB EET VD OHNFHEE
D DEFHPFANCHAM T, T L BFAETNVESRT 5 Z LR <FETA
BETHDHLEVWIFEFETHD, —J, TT VA LET I CITEFANERRICE 5T
DHFATRATRE/R T, FER & L TH LN EAFEHNROFEFRITFAIE LT
e AR O TOERITIKTFT 5,

12. 33

—Miz, CEFEMEMNGEEZ AV 5) BTIVA & (CEEMIGERESEE
REEZMND) BETID REEOBRRBEBICESFAI N T D DI L,
EFETFNABEETNACIEHEVBENTRNEEZEZ LN TND, 7221, o 2
DDET IV EEFHNIALL L HiETEI AR 720, 2 HIC OV T HIRN
IR B BN LT D,

12. 34
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Figure 12.2 Basic transformation models

X12.2 EXHLGERETIL

12.35 It is important to note that the assumptions made for the I0Ts (whether
technology assumptions or sale structure assumptions) relate to the situation in the
particular year for which the I0OTs are compiled. They do not imply any assumptions
about constant input proportions or market shares over time. In fact, when IOTs are
compiled on an annual basis (or every five years), the time series of these tables can
be used to examine the dynamic changes of the input structures in models dealing with

the structural development of the economy.

12.36 The task confronting compilers of the rectangular SUTs is to reorganise already
highly aggregated data and, when compiling the 10Ts, compilers have to first deal with
a disaggregation of the SUTs data under certain assumptions and subsequently with
an aggregation to derive an IOT. When compared to the real world and the magnitude
of products and production processes, even the detailed basic statistics already

represent a major aggregation.

12.37 In the various transformation models, each of the “products” and “industries”
includes many different underlying products and production processes. If, for example,
the product technology is assumed, this also implies the assumption that the
underlying product composition of the output from any secondary producer is identical
to the underlying product composition of the primary producer. Looking below the

applied level of aggregation, it is thus implicitly assumed that an industry technology

12.35 EAFEHRICHEA SN D MEIT G RE D IRTEREECE B Y
72<) . BAEHRPER S D REDFEORIEMEAN D H Z & ERR
EThD, ZNHIE, ALESLHE Y = 7 BNRERHIC—ETH D Z & 2 RE
LT, 3 RAEHEDFRN—ZAT (HDHWIEEETLID) FRRS
N28%E, BEOHEZICIHIET 2 ET A TIE, 2 DORORERSZF| A
L CERAME OB P CAREES N D,

o
L%JAEI

12.36  HOHRE AR OMERE NEE T 238X, T CICEEICETIh
leT =X EMNT DL ThD, BMAFEREBELERT DTS20 | (ERHE X
FT—EDRED FTTHBEHEROT — 2 2B L. TOBROEEIZ L > T
ANFEMERZ G LT b7avy, EFEY & AR OB EIR DL S
ez b B B T o CHEFEIL T TITE L,

12.37 KFEOEHET L TIX, ENEhD [HFEY ] & THEE] 1T DR
758 % SERER 72 A PER) & AR PERAR N B E TV D, Bl x I, EEWEMRE

M SN D5E1E. BIREIEFER T X 2 PEH O BRER 70 A= ERIARE RS £ 72 5 B PE
H OGN AEYER LR —CTHD E VI RELRBEND, @HShHE
LAV EER AT 5 & R RRE | 3R 22 A2 PEMI T 5 L CE

S, EPEHBINRELZFETT 26D THD 2 EPHRNICHEIND, BLE
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will apply for the underlying products in order to implement the product technology. This
illustrates the inter-connections between the various types of assumptions when the

real world complexities are taken into account.

HROEHEMEEZEZET D & ZHITHEOBEDH OMHARMEZR L TV D,

D. The I-O framework

12.38 The I-O framework is presented in Box 12.2 with a definition of variables and a
summary of the main transformation models is given in Box 13.3. The information
contained in SUTs can be rearranged in the I-O framework as shown in Box 12.2. In
Box 12.2 and Box 13.3, the capital letters denote matrices and the small letters vectors.
Transpose matrices are written as matrices with the attachment of a superscript (T).
Vectors are written as column vectors and row vectors are written as transposed
column vectors by the attachment of a superscript (T). In addition, the superscript # is

used to denote the diagonalization of a vector.

12.39 The benefit of the 1-O framework is that all information of the SUTs and I0Ts can
be integrated into one matrix. The first two rows of the “Integrated I-O framework” in
Box 12.2 refer to products. In particular, the first row shows the use of domestic
products as intermediate output by industries (the matrix Ud) and final uses (the matrix
Yq4)- The matrix Uy has products in the rows and industries in the columns. Similarly, the
second row of the “Integrated I-O framework” shows the use of imported products as
intermediate output by industries (U,,) and final uses (Y,,). The matrix Um has products

in the rows and industries in the columns.

D. BAEHIL—LD—Y

12.38 HBAPEHT L—L U =7 ZBEOEFRLLIIRN Yy 7 2 12.2 1R L, E
REMET NOWELZ Ry 7 21231250 LT, Ay 7 A 12.2 % /580 | fit
WMERERCEENDIEREBAFEH 7 L—2 Y — 7 NTHEET D2 &0
BETHD, Ry 7 A 12.2 LRy 7 2 12,3 TIXKRILFEBM TN EE L, /INLFN
N7 M ERLTOND, BEITINT EAE 0T (1) 2827217818 LCRE
b, X7 MUIHINZ v E LT, 17X7 MUVT EAESF (1) 2z T
HRESR 7 hLE LTSN TWD, F7z, BFEF 137 MroxtAik
ERTOIZHNLNA TN D,

12.39 WAEHT L—2LAU—7 OFRIE, EHEHREBRAERZOETD
HHE 2D~ N v 7 AMAETEDLZETHD, Ry 7R 12.2 O A
BANEH T L—LTU—7 | ORPIO 2ITIXAEM 2T, Fi2, 11THIZEN
EEHOPREEN (1751 U) EEMAEH FT51Y) 2R L TW5D, 1780 U 13T
(ZAEPEY), FNCPEREZ LR L TV D, [ARRIC, THRAEBRAEH 7 L—LbU—7 |
O 2 4THIE, WMALEOFRREMSEH (U) EEE&EH (Y,) 2R TWD, 1T
FNUNFATIZAPER, FNTHEREEZ R R LTV D,
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12.40 The typical element of the matrix Uq, say, in rows i and column j, represents the
amount of product | used up in the production of industry j. The row sums of this matrix
represent the total intermediate use of the various products in production. The column
sums represent the intermediate use of all products by the various industries. The
matrix Y4 has again products in the rows and final uses categories in the columns.
Each element of the corresponding summation vector represents the net final use of a

particular domestic product for consumption, capital formation and net exports.

12.41 The third row (and column) of the “Integrated I-O framework” in Box 12.2 relates
to industries. Whereas the column sums of V give the domestic output of the various
products, the row sums of V give the domestic output of the various industries. These
row totals are the elements of the vector of industry outputs (g). The column totals are
the elements of the transposed vector of industry output (gT). The third column of the
“Integrated 1-O framework shows the total costs to produce the industry outputs. The
column sums of Ugq and U,,, which represent the cost of intermediate inputs, and the
elements of the row vector W, which represent the cost of primary input (value added)

determine the value of industry output.

12.42 The fifth row and column of the “Integrated I-O framework” relate to total input
and total output of products and industries, but also to total value added and net final
expenditures. The system is balanced if total input of products (xT and mT) equals total

output of products (x and m) and total input of industries (gT) equals total output of

12.40 475 U, O $WRIBOBEZR . B 21347 1 L4 jI3pESE j oAETHER I
RFER) 1 OBEERL TV D, ZOITHIOITEFHIAEEICK T 2 & A ED O
I 27”7, FIGFHIAR A REEEIC K D2 B COEEY ORHER 2R L
TWD, ATHI Y, BATICAEEY, SNCEAME AT TV — 2w T 5, ST 5
BEER MV ORERIT, W, EATER, Mlah A i) E L RRE O ENA
PER O IAEM () 2R L TWD,

Ry 7 212,20 EEBRAEHZ7 L—2U—2 ] ©34TH (U275
B) 13E¥(EET, V OSIGFHISEAEDOENERZR L, V OITEFHE
BREXEOENELZ 7T, o DITEFHTEEEL <Y L () OEFE
Th o, FIAFHIEEEHOEESY L (g) OERTH D, HAEAFEH
TU—LU—27 | O3FNAIZ EEENEEET DD OREMN 2R LTS,
FRIBADE R ZRT U, & U, OFIEFHE . ARFEA (FHDINMifE) o H%
RKTHIRT FAVERWN, EEEHOHEEZRET D,

12. 41

REBRAEL 7 L —LU—7 | OFRBEOITEINIL, LEY EFEEXD
BN EEHOEFHZT TR ATIMIE & & SHOEFF bR LTS, AR
MoOBBEN X' RO n") DEEDOREL (x XUn) LELL, EEORE
A (g") MEEEDRFER (g) LHFELITIIRE, BIERIINT AT D5, TDEH,

12. 42
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industries (g). If this is the case, total value added (w) equals total net final expenditure

(y)-

12.43 In the following, each of the mathematical models defined in Box 13.3, will be
implemented by numerical examples starting from the same SUTs, either rectangular

as given by Table 12.2 or aggregated to a square version as shown in Table 12.3.

FPMEEO&F (w) 3m&KHO G (v) EF LU,

12.43 #WT, Ry 7 XA 12.3 TE

MR (& 12. 2 DB DR,

ELI=ENENOEFET VN, [ U4
#12.3 DIEFRICEFF I NTRK) RS L

1. Treatment of imports of goods and services in IOTs

12.44 1t should be noted that the DUT at basic prices of these SUTs also include the
uses of imports which, however, in these tables are separated from the domestic
output, and grouped together in a single row and classified as a primary input,
indicating that the supply and use of imported products does not affect the domestic

production circuit.

12.45 In the IUT included in Table 12.2 and Table 12.3, the import row is broken down
by products. In practice, the procedure will usually be to derive the IUT by sub-dividing
each element in the total Use Table into a domestic and an imported share, and
subsequently derive the single import row in the DUT as the column sums of the IUT.
The choice to display uses of imports in a single row is therefore not usually an
alternative to estimating the full IUT. More details covering the estimation of the IUT is
covered in Chapter 8. Numerical examples are presented in the next Sections based
on the mathematical models in Box 13.3. All these examples start from the same SUTs

given in Table 12.2 and Table 12.3.

FTHEMEFNC L > TEITEN D,

1. BAEHRIZEITSH - Y —EXOBMADERY HL

12. 44 ZHBHEEEERIR D 5 b EAMME OENMEARICIE, MAOHEM b
GENTVWDHZLIHBETRETH D, LnL, TRHORITBWT, AD

FEANIERNEL LUV EES N, —2DITICE LD bAJMIRA L LTHH
SNTWD, ZhuE, S AEREY OIS & A3 E N A ERE R
L BTRRT S,

)}'/giﬁ Lfcﬁl/ Y2

12.45 3K 12.2 &5 12.3 O®AEMR TIX. AT EEDHN /3R ST
W2, EBLEOFIEE LTiE, @, FHROKEREENS LA HHE
L CHAME R 28, £ 0%, MASEHEROFIEE 2 EWE R OB — ol
MTIZEY AvD, LIendo> T, MAOHAEZ R ATICRTRT L2 L2, @A
R E R T DR FIEE TR DR CONEETH S, AR
TERIC DWW TS 8 BT AR ~Te, BNy 7 X 12.3 OEFET VA BRI
DE ROEBZ v a U CHIER E R LT, ZAOOFEERNITATE 12.2 L&
12.3 DR CHHGHE AR Z HRE R E LT D,
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Box 12.2 Input-Output framework for domestic output and imports

LEGEND

V = Make matrix - transpose of Supply matrix (industry by product)
V= Supply matrix (product by industry)

U = Use matrix for intermediates (product by industry)

Y = Final use matrix (product by category)

F = Final use matrix (industry by category)

S = Matrix for intermediates (Product by Product)

B = Matrix for intermediates (Industry by Industry)

E = Gross value added matrix (components by homogenous branches)
W = Gross value added matrix (components by industry)

y = Row vector of final use

| = Unit matrix

.{j’ = Diagonal matrix of industry output

X = Diagonal matrix of product output

w = Column vector of gross value added

x = Column vector of product output

x" = Row vector of product output

g = Column vector of industry output

g’ = Row vector of industry output

Ry R12.2 ENEHERBADBAER I L—LT—Y

R4

V= A 7RISR OERE (PEE X EPEY)
Vi = ik (EPEM) X PESE)

U= Ff oz (EEY XPER)

Y = mAEHE (EEMX DT T —)

F = iR (BEEX DT TY —)

S = HEM~ Y v 7 A (EEMXAEFEY)

B =i~ YU v 72 (FEEXPER)

E = HADIMEE~ ~ U v 7 2 (238 X RIERIERR)
W= HAIME~ B Y v 7 R (B XPER)

y = EEHOITT Fv

[ = BAr{751

J = FEEREH O XHA1T

X = A FEMIRE O 1TH
w = AN OFRS |L
x = FEFEMPEI OB | L
xT = EFEMIFE I OITR 2 v
g = PEEFEH DY F L

g = FEREHOTRY ML
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m = Column vector of total imports
d = Index for domestic origin
m = Index for imported origin

INPUT COEFFICIENTS OF USE TABLE

7 = U(ﬁ}_l Input requirements for products per unit of output of an industry
(intermediates)
L = W('g’\)—l Input requirements for value added per unit of output of an

industry (primary input)
MARKET SHARE COEFFICIENTS OF SUPPLY TABLE

C =VT(§)™* Product-mix matrix (share of each product in output of an industry)

D= V(i;]_l Market shares matrix (contribution of each industry to the output of
a product)
NOTES
Capital letters denote matrices and the small letters vectors.
Transpose matrices are written as matrices with the attachment of a superscript (T).
Vectors are written as column vectors and row vectors are written as transposed
column vectors by the attachment of a superscript (T).

Use of superscript » as diagonalization of a vector.

m = FEADIIRZ hv

d = ERM O

m = AR O+

i R O ALREL

7 = U(G)~1 FEEOREMES =) DA ~D AL ()

L=WI(G)™" sesope i = 0 oI~ AL TR R

A)

AR OTE > = TR

C=VT(g)™t Zaxs b3 vr 2975 GELOERTE D& EEDD
7))

D=V #iH =715 CEEMOEMCRT 5K ELDES)
PR

RICFAFATH, NSCFIERT SV ERT,

HREATANE B E 30T (1) 2IRAT7ATHIE LCRRSNTN D,

N7 I FrE LTREN, T2 MU R ESE () 2iRA T
BRE S X7 b e LTRENTVND,

X7 MOz E LT R E T 2 ER LT D,
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Box 12.3 Basic transformations of SUTs to IOTs

Ry I R12.3 HGERARMLSBRAEHRANDERMALER

Model A: Product by Product I0Ts based on product
technology assumption

Each product is produced in its own specific way, irrespective of
the industry where it is produced.

T=(D7y" Transformation matrix

S3=Us T Domestic intermediates

5+=UnT Imported intermediates

E=WT Gross value added

Ya=Yq Final use of domestic products

Yn=Ym Final use of imported products

Model B: Product by Product I0Ts based on industry
technology assumption

Each industry has its own specific way of production,
irrespective of its product mix.

T=0T Transformation matrix

S,=U;T Domestic intermediates

Sm=UnT Imported intermediates

E=WT Gross value added

Ya= Y4 Final use of domestic products

Yn=Ym  Final use of imported products

Negatives

possible

No negatives

ETFILA: EEVEMREICESCEED < EEDOH BIEO ATHEMS
AEHE g

KAEPENT, TN AT DIERICEb Y 72 E O
HECHEESND,

T=O7" ZHIT5

Se=Us T [py i ot

Sn=UnT iy A i ot

E=WT i hnffifi

Ya=Ya  EPNAREY O A

Yo=Y AR O B P

ETILB: EXBREICE IS EEM X EEMO/A AfE L
EHR

FERIT, £OT0rZ 7 b Iy 7 ATEDBY R M
HOEESEZHT %,

T=CT  ZEHfTH

Se=Us T ERN PRI

Sm=UnT - diy A ]S4

E=WT CHADIELAE

Yo=Ya  ERNAFEY O AEAEH]

Yo= Yo A EN O B A
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Model C: Industry by Industry IOTs based on fixed industry
sales structure assumption
Each industry has its own specific sales structure, irrespective of
its product mix.

T= C" Transformation matrix

B,=TU, Domesticintermediates

Bn=TU, Imported intermediates

W=w Gross value added
Fa=TYs  Final use of domestic products
F,=TY, Finaluse ofimported products

Model D: Industry by Industry IOTs based on fixed product
sales structure assumption
Each product has its own specific sales structure, irrespective of
the industry where it is produced.

T=D Transformation matrix

Bs=TU; Domestic intermediates

B, = T U, Imported intermediates

W=w  Gross value added
F,=T¥, Final use of domestic products
F,=TY, Finaluse of imported products

Negatives

possible

No negatives

ETIC: EXHTRERCHREICEOCEEXEXD Ao TiEMtH
BRAEHR )

BT, FOTRE T b Iy 7 AT R

H DR FeE 2 A9 %,

AT

Il P e e S

o A 7 fi] o

FELAH A i

] N A= E ) O foc it

i A AEPE W) O B A

T=C°
Ba=TU,
Bn=TU,
W=W
F,=TY,

Fo=TY,

ETILD: EEVRFGEREEERREICESCERXERX AL
DEAELR

FAEEMIT, TNELET DERICEDY 72 A D
ettt e A9 %,

ZEHATH

[P e b

o A\ Y

FELASH 0t

[ N A ER O e Al ]

il A2 PEA) 0D i 4

T=D

Ba= Tl
Br=TU,
W=w
Fo=TY,

Fn=TYpq
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Model E: Product by Product IOTs based on a hybrid of
technologies chosen to avoid negatives

Products are produced with product technology assumption or
industry technology assumption.

Vi=V#H  Matrix for product technology

V2=V -V,  Matrix for industry technology

T

Ci=V" (€7 Product mix matrix for product technology

D.=V.({X)" Market share matrix for industry technology
R=C,"* (l-diag{Dy * i)) + D, Hybrid technology transformation matrix
A=ZR |nput coefficients intermediates
R=LR Input coefficients value added
x=(1-ZRr"y Output
ZR ¥ Intermediates
Y=Y Final use
E=LR X Gross value added
Y, = Matrix for product technology
Vy = Matrix for industry technology (V - V4)
9+ = Vector of industry output with product technology
i = Unit vector

H = Matrix for hybrid technology

Negatives

possible

ETIVE: EEZRITAHIZBRREN=NATYY F AEOATREMD

BHREICE D EEYM < EEVOBRAERR )
A FEW AR PEW BN RUE AT PE S BRI E IS k- TAE
FEIND,
Vi=V#H  APEMEINRE DT

Va=V-Voo RESERANRUE D174

C=VTET EREMIIREED TR X Y - 2 v 7 24T
A

D=Vo (X)) EERHMRE Oy = 7175
R=C,'* (I-diag(Dy i) + D2 /A 7' v NEANRE DL HATH
A=ZR difift o AfR¥K

R=LR Il o> $ AGR%L

x=(1-ZRy P H

S=ZR X M

Y=Y R

E=LR T hNifE

Vi = AEPEMEANOE DT

Voo = PEZEANGOE (V- V) OfTF

9 = APEMEIRREIC X BPEEERY b v

BN NV
AT Yy REHRE DT

i

)
1l
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12.46 In the numerical examples presented in the next Sections, the transformation of
the SUTs into the I0Ts takes place separately for the DUT (not including imports) and
the IUT, following the sequence of the formulas in Box 12.3. When the Input Table of
Imports (ITl) has been derived, it can be presented in two different ways:

* The vector of column sums of the ITl is inserted as a single row into the primary input
part of the first sub-table. It would also be possible to insert the full ITI into the primary
input section of this IOT. Sometimes this type of 10T is also called the national or
domestic version, or described as an IOT with endogenous imports because the
imports required to produce a certain final use can be calculated using an 1-O model

based on this type of IOT.

» The full ITl is added element by element to the domestic output part of the 10T (the
first sub-table) to obtain an IOT where no distinction is made between domestically
produced products and imported products. This type of IOT can also be obtained
directly from the SUTs with no distinction made between domestic output and imports.
This distinction is therefore not a precondition for compiling an IOT. This version of the
IOT is described as an IOT with net exports, as imports are treated as a negative final
use. Sometimes this type of IOT is also called the global or total version, indicating
model assumptions that outputs worldwide are being produced by input structures
observed for the domestic producers, or alternatively, that the domestic producers can
produce import substitutes without changing their observed input structure. It may also

be described as an IOT with exogenous imports as it is necessary to make

12.46 WOE 7 v a AR THER T AR v 7 A 12,3 O—#HOEAUZHE,
ENERAR @AZEER) LA R CHEIC B EE R DR AGE

RANDEHEDPITONTND, MARARPEHI N TWL5E1E, LTO@EY

2ODHIETRTTHIENTE D,

AR ARDINGFIRT MV, RAIOEIFR TR AR O H—1TIZH
TRAEND, T OFNFEHRDARPHIBNET 71 AR 2R LM IA T
ZEHARRIZA S, ZOFEOEAGEMRIT—EBOUIENM & FHEN D |
NAEREIA Z DA TEBRAERR ESDONTEV T2 L0 H 5, —EDK
Al F A A PE T D T OIS BRI, Z OFROEAPEH RIS AP
HET NV ZHWTHETE 2 bTh D,

- AR AR BIR A FAFE LR OENFE LT (BAIORIFR) ([TERBNHEA
Age & | EINAERE STV AEFEY & A SV A PEW) O KB 3 7e P NBE R
EROILD, ZORMOBAEHEIT, EWNEL LA D XBIA 2 I
BOOEHERGT b TED, LEN- T, ZOXBNTEAEHRRZE
9% 72D ORMHRGMETIZ A2, B AT EEORAMER & LTl b s
e, ZDZ AT O NPE MR IT M A A 0A A TR APEER & FEITN
%o EERLBEREFHINDG Z b H Y B FORE NS ENAEESITH
DNDOBAREETEEINTND LWV ETMER, EINAEEENZE O
MNEEEEZ DT R <MARBREZAEETE D L0 ET MUE % R
LTW5, ZOMOBAFEHRIZIE S BAEHET VOSHFIFTIX,
A% BIHENCHERT T 2 BN 8 2 128D | SRR Z AL AR U TEBRAPEZR &
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independent estimates of the imports in analytical uses of an input-output model based

on this type of 10T.

12.47 The results of the numerical examples for each Model (A, B, C or D) are
therefore represented by two different versions of an IOT where:

* imports of goods and services are treated as a primary input (referred as
“Input-Output Table”); and

 imports of goods and services are treated as a negative final use (referred as
“Input-Output Table with net exports”).

Both versions of these I0Ts are completely self-contained and can be used for
analytical applications.

12.48 For illustrative purposes, the following three tables are presented in the
numerical examples of I0Ts under the different models:

+ the Input-Output Table (containing the imports of goods and services as primary
inputs);

* the Input Table of Imports; and

* the Input-Output Table with net exports.

12.49 The sequence of three tables showing the results of the numerical examples in
the next Sections should not be mistaken to imply that the first two sub-tables
(Input-Output Table and Input Table for Imports) are just stepping stones to obtain the

last sub-table, the Input-Output Table with net exports. In fact, the whole sequence of

I Z b dH D,

12.47 L7E=A->T, £E7/V (A, B, C, D) OBMEFIORRIZ, LLTFD 2 >

DRIRD LA TORAERERIZ I > TFRIRSND,

< = ADEARATORA L LTHbhs (RAFEHE] LIFETZH
%)

- =X DOEABAEORKMEEN & LT s (Tl 2 /1244 A
ERAFERZR] LFHIND),

WD A TOERAFEHE L ERICHOEMNTH Y, SR THWS 2
EMBTED,

MO, LLFD 3 DOERERRDET WVTE S BAELROK

EBITRRLTVD,

- BAFEHIER (U - Y — B RO E AR A ET)

12. 48

- A AE

- i HY AR A IA A TEBEABE 2R
12.49 ZhB 3 DORIZOWVWTIKRDE 7 ¥ 3 v TEMEFI OFE R 2 77903,
OO 2 DDEIFER (BAFEHREEARAR) BEEORIE (Wi 2 /7204
WTEBRAFER) 28T DD OBABITRE RN E WS A fif a2+ & TR
W, HEIE A AA VTSR PE IR T AR AR AR5 2 LA
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calculations could be reversed as the Input-Output Table with net exports can be
derived directly from the SUTs without applying an Input Table for Imports and it is
possible to move from the Input-Output Table with net exports to the Input-Output Table
by applying the Input Table of Imports. Starting from the SUTs, the Input-Output Table
with imports as primary input is seen to be more data demanding than the Input-Output

Table with net exports.

12.50 An IOT is characterised by row sums being equal to column sums. This property
follows directly from the mathematical formulas applied for the compilation.
Furthermore, the row and column sums for the production part of an IOT must be equal
to the domestic output by products for Product by Product I0Ts and equal to the output
by industry for Industry by Industry IOTs. The totals for output either by product or by
industry in the SUTs will therefore also appear in the I0Ts as is clearly demonstrated by

the results of the numerical examples in the following sections.

RN S EHEHT 2 Z ENARETH Y | T AR AR OB X - Thllf
H A ZRA A TEBRAPEI R D DR APEHI R A~ DL [ Re/2 7o, — i OFHH
ERERET 5 LN TE D, MGHEAREHE AT 256, WMAZARR
BT AOA TR EERFT, Ml 2 AV TERAEEEF L D b7 — 4

OEEFENRENEEZ BTN,

12.50 #APEMRIFITEFT EFIEGFHBE LW E W FetE 2 FFo, Z ORFEIE
TERRFICEA SN A BN DEEL LIS D TH D, I HIT, HAFEH
FOEFER Sy OITEFH EFIGFHT. EFEM X EFEY OB AFENZRIZB T 5 L7
WRIOEWNERL, £ L TRE¥EXEEORAFERRITIIT 2R OEL & EL
RFEZe b7y, LRS- T, BLTFTO®Z v a  OBIEFRORFKER B L
PRI Y | PG RIC I T D AR PEMRI TR ORPEHITRAEH R T
HREINDHTEAD,

2. Product by Product IOTs

(a) Product technology assumption (Model A)

12.51 The most frequently used method for deriving Product by Product IOTs is the
method based on the product technology assumption (Model A). It is assumed that:
Each product is produced in its own specific way, irrespective of the industry where it is
produced

“Product” is here to be understood as referring to the level of aggregation of products in

the SUTs that will make the number of product groups equal to the number of

2. EEYXEEDOBRAEHRR

(a) HSEBEWEE (ETILA)

12.51 AEpEM X APEMORAERRZEHT 57010k LA L T
EIE EEMBANGOE (E7VA) IZHESSHETH S, £OEIFLL T D@
WTh D,

HAEEYIL, CHELET SEFRICHD V2 WEDTGETLEESNS,
TEREM) ) 13, EEMIRE O L EEOR E — B SELHMRHENRICB VT, &
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industries. For each of these products, the same proportions of products and factor
inputs are assumed to be used to produce one unit of the product disregarding in which

industry the product is actually produced.

12.52 Formally, the product technology assumption seems to be the most applicable in
cases of subsidiary production, since in those cases the technologies of primary and
secondary products are independent. However, the product technology assumption
does not exclude cases where two or more products are produced in the same
process, for example, joint production. When one of the products is also produced
elsewhere, and in a different way, then the product technology assumption is not

valid.

12.53 The product technology assumption requires the use of square SUTs. The
aggregation of products to arrive to a square SUTs leads to some information loss.
When such aggregation has been made it also implies that each industry will usually
produce several primary products, thus underlining the theoretical nature of the

assumption that each aggregated product is being produced in only one way.

12.54 Mathematically, Model A can be expressed as the post-multiplication of the Use
matrix with a transformation matrix. The transformation matrix in Model A is equal to:

T= (D7)

where D represent the market share matrix and, together with the intermediate uses,

PEMIDEEI L~V ZE LTS & Z 2T EIN D, 2D DREERITHS
W, TNEFEBRIAEET DERICED Y o< EEY | L2 4AET 572
WIZ, A CHROAEEY & ZERRANEH SN D ERESH TN D,

12,52 @% ORIKRAVEPEIZ OV T, ZEY & BIRIEEY OHAf 23S L
TV, AEMBACERTEA L, RbZUTHL E/-Bbhb, LirL,
APFEVBANUE 1R CAERE T 2 SLLEOEEMNEES NS — X (6
EEMIRE) RS L TR, EERDO—ORRRDFEIZL o T TH A
PESNTWD GG, AEMEAMICEITAZ Ty,

12.53  AEFEWMHEANRE TlX, EAROBEHNERE WD Z L RNEIZR D,
EHROMFAH R 2 BT 5120 AEMEERT D & HOBREOHFRA
KBEL D, ZOX REFHDMTONDGE . FEENETE ITERO TEY %
EFELTWDLZEERBREINDS, T, HEFSNTKEEW T —oDFik
TOHAEFESNTND &) FHRO HRIFES BT S D,

12.54 HFMIZ, BTV A IERAEZEEEBITY TENORAELTZHDOLE LT
TINb, ET/VADOERITINILLT &5 LU,

T=(D")!
DI CD TS = T ER LTE Y | AR X N ORI 51T
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GVA and final uses of the Product by Product 10Ts, can be calculated as illustrated in
Box 13.3. Table 12.4 provides a numerical example of the transformation matrix for the

product technology assumption applied to SUTs given in Table 12.3.

2 AT, R S A, Ry 7 2 12.3 TRLULZZEY B
TAHZENTEXSD, £12.41F. £ 12. 3 OUEKEMH R ICwH T S i - ek
RE DIEHATHOIAER T H 5.

Table 12.4 Transformation matrix for the product technology assumption

®12.4 EEYDENREDOEHRITH

12.55 After the transformation matrix is applied to the original SUTs as illustrated in Box
13.3, the resulting Product by Product I0Ts based on product technology (Model A) is

obtained as shown in Table 12.5.

12.56 Note that, as the final uses are already defined in terms of products in the Use
Table, the final use of domestic products and the final use of imported products remain
the same in the Input-Output Table. Also, the total inputs by column in the IOTs are
equal to total outputs by row in the I0Ts with exports and with net exports (even though
the totals are not the same in the two tables due to the different treatment of imports).
The columns of I0Ts now describe input structures of products. The final uses are not

affected since they are already formulated in terms of products.

12.57 In Table 12.5, there are a few cell entries with negative values. Annex B to
Chapter 12 describes potential causes and possible treatments of negative cell entries
in the product technology classically considered. However, these negatives have a
mathematical systematic cause as demonstrated by de Mesnard (2011), also covered

in paragraph 12.95 in this Chapter.

12.55 ARy 7 A 12.3 TrLIX 21T, mOMGFERHEFICERITI Z AT 5
& AEFEMEINIE (BT v A) (S A EY X A EY OB NEHFRNE 12.5
OB IGELND,

12.56 AR CTHRMEMEH A2 T TIAEEYR—ATERL TVDH2D, ENAE
PEW) D et i ) & B AN AEPER) DI A TR AEHR THED BRI &I
BMETRETHD, £lo. RAFEHRERIZEBIT 257 L OFe AL, i & O
B H 2 $LAROA A T2 NBE N ZE DT 2 & ORPEH &5 LUy (A DY 0 23 5
IRHTDIT, 2 DOROBEEN—F LRV E LTH), MAELKROINIAEY
DEAMELEZR L TNDZ LR D, mfdf NI TITAEEY N — X THRRIE
SNTEY, BEEZITDLZ L3R,

12.57 £ 12.5 [ZIFAMEDO B NVGEANESNH D, & 12 BiFEB T, 16k
MR ST E T AEEM B E TOAMEOEATLAITHOWN T, EERZRRA
ELBAONDOIWMY BN EBH LTS, LA, Mesnard (2011) A3H] &2
(2L, ARED par. 12.95 Tim L5 Y . 216 OAMEITEFANTARST S
TRK BT %,
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Table 12.5 Product by Product IOTs based on product technology

®12.5 EEVEREECEICEEY X EEVDOBRAERR

(b) Industry technology assumption (Model B)

12.58 The industry technology assumption is based on the assumption that:

Each industry has its own specific way of production, irrespective of its product mix.
This assumption applies best to cases of by-products or joint products, since in these

cases several products are produced in a single production process.

12.59 The formula for Model B can be derived through the following transformation
matrix:

T =cCT

where C is the product-mix matrix and, together with the intermediate uses and GVA of
the Product by Product I0Ts, is calculated as illustrated in Box 13.3. The numerical
example of the transformation matrix for the industry technology assumption is shown

in Table 12.6 and applied to the original matrices in the Use Table.

(b) EEEMEE (ETILB)

12.58  FEEFMBEIZLL T OREIZHES L,

HREFEIL, € DT R | I 2 2 RICEH D S WE DERELIAE R TS,

Z OUETRIPEMORE B EPEM D B 558 1k b LKA T 2, ZbD%E
TliX, BEROAFEM PR —DAFERBETEEINDINLTH D,

12.59  F7 /0 B OFEIZLL FOLEMTHI 2@ U TEI HT Z &N TE 5,

T =CT

ZITCETwE T b Iy AMTANER L TEBY | AEY X EEY O\ FE
RIS D P A R OIS & 2512, Ry 7 2 12.3 T3 Y HEGH
END, FEEBITEICRT 2 ZBBATHIOBAEEITER 12.6 D@L T, HHE
DICOATHNZEH b,

Table 12.6 Transformation matrix for industry technology assumption

®12.6 EREIREDERITI

12.60 The resulting I0Ts based on the industry technology assumption are presented
in Table 12.7. In this case, negative cell entries cannot arise since the amounts
transferred can never be larger than the amounts available in the columns of the
industries. However, the lack of negatives does not imply that the results are more

plausible.

12.60 PEEEAIUEICESTHEH SN OIBEAELREZR 12.TIT7T, 207
—ATIL, BIESNDEREESTAFREREL LRD Z L i3hnizd, A
EDOEAGRATELZR, 72720, BEBRWI LI, HFoNDHROZYME
MEVENZ EEFERLAR,

Table 12.7 Product by Product IOTs based on industry technology

®12.7 EERMRECEICEEMXEEVORAERK
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(c) Hybrid technology assumptions

12.61 In general, the product technology assumption is most suitable in cases of
subsidiary products while the industry technology assumption applies best to cases of
by-products or joint products. However, in practice secondary production can occur in
different forms in a country. Thus it is possible to use hybrid assumptions of product
and industry technology. The classical way is to divide the Supply Table into two parts:
one which contains the primary and subsidiary products and the other which contains
the by-products or joint products. The product technology is applied to the first part, and
the industry technology to the second. This approach is used by for example, the

United Kingdom.

12.62 The mathematical formulation under the hybrid technology assumption (Model E)
is shown in Box 13.3. This formulation is based on a matrix for hybrid technology, H,
which is a product-by-industry matrix of ‘ones’ for products that should use the product
technology assumption and ‘zeros’ for products that should use the industry technology

assumption.

12.63 Table 12.8 provides an example of this "hybrid" (or "mixed") technology model.
The model gives no new theoretical viewpoint but is merely a combination of the two
techniques presented above. If the matrix for hybrid technology is filled in each cell with
1s, this method coincides with the model based on product technology assumption. If

negative cell entries are observed, then the challenge is to fill in as few zeros as

() nNATYy FEHRE
12.61 —f%iz BIR B PEW6b U CUIR AR EEM AR E D 5 3 A9

HH00, RIEYEEEAEDIRD X EET D OIREEHINUE TH D,
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12.63 # 12.8 1%
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possible until all negative values have disappeared. In a further step, there are

procedures that can be used to remove negative values (see Annex B).

LI ZENEE 2L, AEZIRV RS 2D, SHRLTHRTHWS Z LD T
ELFERH D (T B M),

Table 12.8 Matrix for hybrid technology

£12.8 N Ty FEIHREDITSI

12.64 If for example, the secondary outputs of the agriculture industry and the
secondary output of services by manufacturing utilised different production processes
than the primary producers of these products, a possible method for resolving the
problem would be to selectively apply the industry technology assumptions to these
products. In Table 12.8, it is assumed that all outputs flagged with ‘ones’ are produced
according to the product technology assumption. While the remaining outputs flagged
with ‘zeros’ in Table 12.8 were produced according to the industry technology
assumption. The numerical example of the hybrid technology transformation matrix R

is shown in Table 12.9.

12.64 Bl 2 IXREORIRIIE LY — B R EORIKIFEL T, 264D
DFET=HEPES L IT R D AEFERENHN LN TV DIEE, ZiL b AEYICE
SEHE 2 BIRACE35 2 L SR Z Rk 51k L 7 0155, £ 12.8
T ) 25 SN2 ToREEIE, FEMENUEICE> THEESR TN
CHESND, £12.8 T 10] Zft5 SN0k OFEMIL, EEEWRCEIRE
STHEEINTVDEESND, N TV » RERCEDZEBATHI R OFfEF %
F# 12,9 1TR T,

Table 12.9 Transformation matrix for hybrid technology assumption

£12.9 N Ty FEMHREDERTII

12.65 The result of the hybrid technology assumption is presented in Table 12.10.

12.65 A7V v REFMEEDRE R 23 12. 10 (2T,

Table 12.10 IOTs based on the hybrid technology assumption

£12.10 NA TV FEFREICEICBAENK

3. Industry by Industry 10Ts
12.66 Industry by Industry I0Ts can be derived by transferring inputs within the industry
columns. The product classification of the rows is transformed into the industry

classification (industry-adjusted products) of the columns.

3. EExXEEDBRAEHRE

12.66 PEHEXFEEOBANEHEZIIEEIINTRAZBIET L Z LItk TE
HTE 5, ITOEEWNIL, FIOEESE EERBRAEEY) [CEIh
50

(a) Assumption of fixed industry sales structures (Model C)
12.67 The fixed industry sales structure is based on the assumption that:

Each industry has its own specific sales structure, irrespective of its product mix

(a) EXRFEHBEEERE (ET/ILO)
12.67 PEFERFHEEEEREILLL T OREIZES L,
HREFET, TDT 2T f e X w2 RSPV 2 HE DR GEEEE B T D,
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12.68 The mathematical formulation of the transformation matrix in the case of the
fixed industry sales structures model is as follows:

T=C"!
Where C is the product-mix matrix and together with the intermediate uses and final

uses of the resulting Industry by Industry IOTs is calculated as illustrated in Box 13.3.

12.69 The numerical example of the transformation matrix for the industry sales
structure assumption is shown in Table 12.11 and the resulting IOTs are presented in

Table 12.12.

12.68 PEERGEEERIETT VO G, ZHITHIOKNILLTO@EY L7225,

T=C"

ZITCIETRE I b Ry 7 A THERLTEY ., mRke LTELNDMHEE
X PEH DA PEHER O PRI L O & 2, Ry 7 2 12.3 TRT@E
DHERF S LD,

12.69 PEFEARFEAEE B EIRE O BATHI O 2 & 12. 11 IR L, fiRE
LTELNDEAPEHRLR 12. 12 12787,

Table 12.11 Transformation matrix for the fixed industry sales structure

assumption

& 12.11  EFRRTHEERE R E O E#RTI

Table 12.12 IOTs based on the fixed industry sales structure assumption

£12.12 EXHEREEERECEI(HAELR

12.70 The assumption of fixed industry sales structures seems to be rather unrealistic.
Only in a few cases will firms supply all their products in the same proportions to their
users (an example may be secondary trade activities such as software sold together
with computers by a computer producing firm). In general, it seems more plausible to
assume that the secondary products have different destinations than the primary

products.

12.70  PEZEMRGEREEEERE TR0 BENTH L L 9 ITlbn g, EENR
BTOAEYE ZOERFICR LTH CETHGT 27— db o Ln
RNEAS BlELTIE, avEa—F— A—h—Rarta—¥—LkC
Y7 MU =T w2l 5 &0 ARG HEEI A ST b K 9), — &Iz, Al
IWEIEFER) DIRFESEIL T FEY L 1T R0 LIET D H R E Y TH D L Bbh
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12.71 In Table 12.12, there are a few cell entries with negative values. These tables are
Industry by Industry and the reasons for the negative cell entries are classically
considered as different from those generated using the product technology. Annex B in
this chapter covers the causes and treatment of negative cell entries in the product
technology classically considered. However, as with Model A, these negatives have a
mathematical systematic cause as demonstrated by de Mesnard (2011), also covered

in paragraph 12.95 in this chapter.

#1212 [FAEOEARARE S B D, TS DRITHEE X EE
FTh O AEOEAZTANE U 2% B3R RS % 8T 258 & 13
B D LIEREZ OGN TND, & 12 BflER B Tl AEEMHEANEE DA D
TAEAMCONT, BEREZ BN TEFFE & BN EHRA LTS, Lo
L. EF/V A LREE Mesnard (2011) 23576 L, AED par. 12.95 TH
WLBEY . DDA R T bR E AT 5.

12.71

(b) Fixed product sales structures assumption (Model D)

12.72 A more realistic and the most frequently used method for deriving Industry by
Industry IOTs is that of a fixed product sales structure which states that:

Each product has its own specific sales structure, irrespective of the industry where it is

produced.

12.73 The term "sales structure" indicates the proportions of the output of a product in
which it is sold to the respective intermediate uses and final uses.
12.74 The transformation matrix for the fixed product sales structures model (Model D)
is as follows:

T =D
where D is the market-share matrix and, together with the intermediate uses and final
uses of the Industry by Industry I0Ts can be derived using the formula shown in Box

13.3.

(b) H£EVRFTHEERERE (ETILD)
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12.73
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ZZTDIETH Y =TIt ER L TR Y, EEXFEEDORAEHRICE TS
R R O L delc, Ry 7 2 12.3 TRIBER AN CEH SRS,
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12.75 An important advantage of the market share method (Model D) is that IOTs can
directly be derived from the rectangular SUTs without any intermediate aggregation to
square SUTs, see Thage (2005). Consequently, the question of defining characteristic
products and making a formal distinction between primary and secondary production
does not arise. As illustrated both in the numerical examples and empirical examples in
this chapter, this method reduces the aggregation loss of information. This does not
exclude the introduction of special knowledge that modifies this assumption but this
must already happen in the SUTs compilation system, and thus also in the basic

framework of the National Accounts.

12.76 The recommended method is therefore to apply Model D directly to rectangular
SUTs. To illustrate the loss of information by applying Model D to the square

aggregation of the SUTs, the results of both calculations are shown in this Section.

12.77 Table 12.13 illustrates the numerical example of the transformation matrix for the
fixed product sales structure assumption applied to the rectangular SUTs in Table 12.2

and the resulting Industry by Industry tables are presented in Table 12.14.

12.75 Wiy =7 (FF7 VD) OBEERFAIL, EHTEOMSAM I 2 (Fk
T 5D ORES R LT, RO AR S A GE N &R & BELEEEH AT RE
2 L2 D (Thage (2005) ZM), fiRk& LT, EEMOREZERL, &=
7o D PE & BIRBAEPE 2 TE AR KA 5 & v 5 BBEITA Csvy, REOHUHE
Bl & KFEFIOM S TR U@ Y . 2 OFIEIEROEHER BT D, £
IREER BN L CTIREXEIET 2 Z LIRS 7220 A3 EUTEEEE & O
TERE R, OWTIHERBFEHEOKRAR T L—L U —7 CFTIZFE TIN TN
T IUTZR B 7R,

12.76  L72h3-> T, #ESNDDIE, 7/ D 2RO UG IR I EHOE
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HEHRBPREZHONZT D720, KE 7 v a o TIEmMAOFEKREZT L TV
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12.77  F12. 13135 12. 2 OB O AR IZEH S 7z B FEW IR 7e S [E
TEARE DZEBATHINOEAER 2 7T 6 O T, BH I HEFEXEFXRITE 12. 14
DY ThbH,

Table 12.13 Transformation matrix for the fixed product sales structure

assumption for rectangular SUTs

&12.13 EROHGERRICEA S W= £ EYRFTEEREE REDERITSI

Table 12.14 I0Ts based on the fixed product sales structure assumption derived

from rectangular SUTs

®12.14 ERO#BERARICEHEIh-EEVMRTEEEEREHREICES<
BRAEHR
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12.78 The row sums (total input) now equal the industry output levels (total output) in
the IOT in Table 12.14. In the Industry by Industry IOTs based on a fixed product sales
structure, the GVA is unaffected, since this part is already formulated in terms of

industries.

12.79 In order to see the impact of using square SUTs instead of rectangular SUTs,
IOTs are calculated based on the Square SUTs of Table 12.3 and comparing them with
those obtained above. Thus Table 12.15 and Table 12.16 are the equivalent versions of
Table 12.13 and Table 12.14 respectively but based on square SUTs of Table 12.3.
Table 12.17 shows the absolute deviation between the two approaches and thus the
effect of the loss of information suffered by moving from the rectangular SUTs to the

square SUTs as data base for the transformation.

12.78 F 12.14 ORAEHE T, 1THF BERA) FTEXOEH L~V (&
PEM) LE UL e D, AEMARTEAEE EEE IS FED < PESE X EEEDOBNGE M
RICBWT, MIMHESEEEZT 5 2 L1320, 2O IET TICEEN
—ATERENTWE N6 Th S,
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Table 12.15 Transformation matrix for the fixed product sales structure

assumption for square SUTs

£12.15 EAROHBERARISER S h-EEVRFTEEERE REDERT
3l

Table 12.16 I0Ts based on the fixed product sales structure assumption for

square SUTs

£12.16 EABOHKERR,IcBH Sh-EEMHREBERECE IR
AEHE

Table 12.17 Absolute deviation of I0Ts based on rectangular SUTs less I0Ts

based on square SUTs for Model D

®12.17 EROURBERARICES(BAEHR,I o EAROHRGERRICE
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4. Alternative presentation of imports in the Input-Output Table

12.80 In the previous tables, imports were presented in two ways in the |IOTs as either
primary input (as shown in the first table in Table 12.16) or as a negative final use
(as shown in the bottom table in Table 12.16). In the latter case, imports may either be
netted against exports (as done in the tables above) or kept in a separate column with
a negative sign. In the IOT with Net exports in Table 12.18, the net exports of the
product “Agriculture”, 1.54, is obtained as 10.47 (from the corresponding entry in the

IOT) plus 6.45 minus 15.38 (from the corresponding entry in the Input Table for

Imports).

12.81 In an alternative presentation sometimes used, the vector of imports (either
classified by product or by “industry-adjusted products” depending on the type of 10T)
are added to domestic output to obtain the total supply as column sums for the
production part of the 10T, matching the row sums that include total uses of both
domestic output and imports. However, this import row is neither intermediate
consumption nor primary input but just a bookkeeping entry to balance the total use in
the corresponding rows. The fourth sub-table in Table 12.18 illustrates this alternative

presentation.

12.82 It should be noted that this alternative presentation can in general not be taken
directly as a basis for I-O modelling such as, for example, for calculating impact

multipliers. The reason is that the input coefficients adding to one including the import

4 BAEHRICETIHADOREBNERT
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WC, TERZE AR PEM Rl 1. 54 13 (R APEHROXHINT 55 ATH 5) 10. 47
(AL ARDOKIET HFEATH D) 6.45 Mz 15.38 Z5[< 2 & TR
Y S
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ZAUE, EWNFEH LEAOWE S OMEREE AT T 5, L,

OEATIZFEHEE THARFAORATH 2, M 21TOMBEHZ T
A ZHHBERMZEAITBEE 2, K 12.18 D 4 SHOEIFRIZ, ZD X 5 72f%
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12.82 WEIMRROFEHM: EO-0, RENRF R E BEAFEHTT VO HH
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row will already in the first round effects imply that all categories of final uses of a
particular product have identical import shares, and in the following rounds, imports of
similar products will increase proportional to the increases in the domestic output,

which is not realistic.

U—THAS =7 BRI CIZR 5 Z & ORI T TIORRT 5, %D B
P TId, Bl L 7= AR pE) O A D3 E PR PE HH O BERIT EL] L TIN5 Z &2 7
DN, THITEBERNTH D,

Table 12.18 Alternative presentations of Product by Product IOTs

®12.18 SEVxEEVNORAEHRORENRT

E. Empirical application of the transformation models

12.83 As previously mentioned, Model A (Product by Product IOTs using the product
technology assumption) and Model D (Industry by Industry IOTs using the fixed product
sales structure assumption) are widely used by NSOs. In general, it is difficult to
recommend a specific transformation model based on theoretical considerations alone.
Ultimately, the choices made by the official producers of IOTs will reflect a range of
issues. These will include for example, available resources, relevance and
appropriateness of the source data, statistical policy related to consistency and
continuity in the overall statistical system, international reporting obligations, and

history and traditions.

12.84 Users of 10Ts will seldom specifically state their wishes for the type of IOTs as
long as the NSOs are responsible for the quality of the tables. The main concern of
users will often relate to basis of the I0Ts - Product by Product or Industry by Industry -
rather than the type of technology or market share assumptions have been applied.
This is because users will often need to combine the IOTs with other kinds of data to

undertake their analysis. For many kinds of analysis, the |IOTs must be combined with

E. ZEHRETILOEINEGA
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RFICEDEHEOEBET N MRS L3 LY, FRoL ZA, BA
PEH R DNFAERLE 3 T RIUTAFHFHAOMPEE KB L2 b D & A5, £ 9
L7-fRIIE, FIRATEEZRR Y v — A SEiET — 2 O34 PE L murk, HatgsR
BRDEEEVE L MERIEIC B D 2 HEETBOR. ERSRE R, B Lo Ena
EFhk o,
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structural data or time series which are based on industry based classifications, for
example, energy and productivity analysis. For other kinds of analysis, for example

relating to prices, the matching data will usually be available and based on products.

12.85 However, it is important to note that the type of I0Ts will not exclude a priori any
kind of analysis. This is because the information contained in the Supply Table can be
used to transform product classified information into the industry classification, and vice
versa, in the same way as the transformation tables were defined to compile the four
alternative transformation models (Model A, B, C and D). Therefore any input to, and
output from an analysis based on IOTs can be given either a product or an industry

classification as required.

12.86 When 10Ts from several countries are merged together into an international
model, it may be useful to have the same types of tables from all countries. The

compilation of such tables is covered in Chapter 17.

12.87 Although a few countries produce both Product by Product IOTs and Industry by
Industry I0Ts at the same time, it is not generally recommended to do so. The
existence of several types of IOTs may cause confusion amongst the users rather than
being helpful. However, the compilation of alternative types of tables may serve a
pedagogical purpose in illustrating that their direct contents, and in particular the impact

tables, may not be that different.
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1. Examples of Product by Product IOTs and Industry by Industry IOTs

12.88 If the major parts of activities are reported on the diagonal of the Supply Table,
the difference between Product by Product I0Ts and Industry by Industry I0Ts would
then be very small. In the extreme case, without secondary activities (all activities of
industries are reported on the diagonal of the Supply Table), the two types of 10Ts

converge and the Use Table becomes an IOT.

12.89 The Supply Table shows the extent of secondary production as off-diagonal
elements when it is aggregated to a square matrix. The observed extent of secondary
production depends on the level of aggregation of both products and industries and
secondary production, therefore it does not possess any observable characteristics of
its own. The relative character of the secondary production concept also indicates that
it is difficult to justify that the input structure of a particular product (say, product number
201 at a certain level of aggregation) should be of more interest than the input structure
of the other 200 products produced by that industry, just because it is also produced as

secondary production in another industry.

12.90 For many countries, the Supply Table is characterised by having secondary
production mainly for manufacturing industries or manufacturing products. For other
industries, often diagonal elements are dominant with very limited secondary

production. There are two reasons for this:

1. SEVXEEPOBRAERREEZXEZOBAEHROEH
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12.89 ffaRIX, EHEO~ MU v 7 RZEFFSND & BIRIERED LD
D AZFIEXRAEFR L LTERT D, BIRIAEFEDNBIEE L2 PRILA#EY & e
DS OHEF LU Lo TR E D7, BIRIAEFEITZ A IEROBIZEREZ
Rtk 2 Ferc7avn, E70, BIRIAEE &0 S BES ORI S35 &0 FiE
DHEFEY) (B 21E—EDEFH LIV THEMED 201 OHE) O AL,
WIESE CTHIE SN DD 200 DAEFEHOBRAEE LV bEETH L LEIE
VLT 20X LV, ZHUE, SRAEFEM DRI OEE T HREIRRAEFE L LTA
FESNTNDIHTH D,

% < OEx OREFEFRIZ, BIRAVAERE & LT RICRIERE I TR M %
Bl W) R A RO, MOERIIAERD B THD Z L3E < Bk
FAEEIX IS REN TH D, TIUTILLTD 2 OB NRH 5,
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« for service industries, the diagonal structure is usually simply due to the fact that
limited product specifications exist, so that total output from establishments (or even
legal or institutional units) must be assumed to be characteristic output of the industries
in which the units are classified in the business register. The recommendation here is to
collect more details on the service industries’ sales by type of product — this will unveil

lots of issues and improve the quality of the supply and use of products.

« establishments for industries such as agriculture, construction and trade are often
defined in a more product-oriented form in the National Accounts than in the business
register. Thereby, all secondary activities in these industries have already been
transferred to the primary industry before the data are entered in SUTs (as also
recommended in the two-step process outlined later in this section) or the data are
alternatively constructed in such a way that from the outset little or no secondary
production exists, for example, agricultural output as the sum of agricultural products,
construction as the sum of the value of new construction and repairs etc. The real
benefit here would be to have a greater breakdown of such industries with the

corresponding product detail.

12.91 In practice, as much as 70 per cent (depending upon the type of economic units
applied) of all economic activity may be completely unaffected by whatever
IOTs. The technology or

transformation procedure is used to construct the

transformation problem is thus, in practice, largely limited to the manufacturing
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industries and their output of industrial products. Considering the simplified way the
rest of the economy is handled, primarily due to lack of relevant data sources, the
efforts and theoretical refinements attached to the transformation procedures for

manufacturing industries should be proportionate.

12.92 The Product by Product I0Ts in Table 12.19 were compiled using the product
technology assumption (Model A). The first table shows the input requirements for
domestically produced products for intermediate uses and final uses while the second
table shows the input requirements for imported products for intermediate uses and
final uses. The third table reflects the total requirements for intermediate uses and final

uses disregarding origin of the products.
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Table 12.19 Empirical example of Product by Product IOTs

£12.19 £EYxEEVORAEHROREH

12.93 Using Model A often results in observing some negative elements in the 10Ts.
The problem of eliminating these negatives is discussed in paragraphs 12.95 and

12.96 in this Chapter.

12.94 1t is classically considered that there are many possible reasons for the
negatives. A key reason generally accepted is that the assumption of a product

technology does not reflect the economic reality at that level of aggregation.
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12.95 However, de Mesnard (2011, p. 445) demonstrated through theory that the
problem is not in the negatives that are eventually occur in the IOTs but it is in the
negatives that are systematically present in the inverse matrices c” and D" This is
when there is at least one negative per row and one negative per column in each
non-diagonal block of Cc” and D™. Hence, the negatives that appear when deriving
|IOTs from SUTs are structurally inevitable. Moreover, as matrices C” and D™ are
Markovian (i.e. they are matrices of coefficients), the negatives are forbidden,
mathematically speaking. Therefore, computing these inverse matrices becomes

meaningless, even if no negatives are present in the IOTs.

12.96 The simple possibility of negatives is sufficient to treat the derivation of I0Ts
using Model A and Model C with caution. Therefore, the traditionally proposed
approaches in fixing the problem of negatives only deal with part of the problem, i.e. the
impact on the non-negative entries and their plausibility is not addressed. The difficulty
cannot be fully resolved by arranging the data such as the approaches to dealing with
only the negatives in the product technology or by creating a mixed hypothesis as laid

out in Annex B to this Chapter.

12.97 An empirical example of Industry by Industry IOTs by applying Model D for the

same country and year is shown in Table 12.20.
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12.98 The difference between Product by Product IOTs and Industry by Industry 10Ts
for some elements can be considerable, which is to be expected depending upon the
reported level of industries’ secondary output.

The differences between using rectangular tables and square tables in Model D can be
significant as shown in Table 12.17. As the column sums in the two types of tables are
different, referring to product and industry totals, respectively, the elements are not
directly comparable, and the effective differences between the two tables can best be

studied on the background of the corresponding impact tables.
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Table 12.20 Empirical example of Industry by Industry I0Ts

®12.20 EEXERORAELRDOEALH

2. Relationship between types of table, technology and market shares

12.99 The Product by Product IOTs are closely related to a particular understanding of
the concept of a “product”. In economic theory, products in general are produced by
means of products, labour and capital. Each product is characterised by a separate
production function which describes a specific technology, and a technology is fully
described in terms of a set of products and primary inputs. However, an analogy
between this theoretical approach and the properties of statistical I0Ts is difficult to

establish, as they represent two different levels of abstraction.

12.100 At the I-O level of aggregation, there are no “homogeneous” products or
production processes for individual products. The economy consists of thousands or
even millions of producing units, of which hardly even two are completely identical, and

there are millions of different products and even more production processes. The
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recommendations on how to construct I0Ts are often based on numerical or
mathematical examples that assume that at a high level of aggregation, the economy
can be represented by a set of homogeneous products and production functions.
These models may not always convey useful advice on how to solve the practical

problems faced by the compiler of IOTs.

12.101 When compared to the real world, the magnitude of products and production
processes, even detailed basic statistics already represent a major aggregation.
Statistics on products are collected at a maximum level of detail, say around 10,000
products, and that is only in selected areas such as foreign trade statistics, and
perhaps output from manufacturing industries. Furthermore, products that are identical
in a physical sense are different in an economic sense when they are sold at different
prices to different purchasers and possibly even for different purposes. The concept of
basic prices is an attempt to define a valuation specifically for this possibility.
Purchases for intermediate consumption by products are at best collected for
establishments, and in most cases, the statistical coverage of purchases is irregular

and/or highly aggregated.

12.102 Individual production processes are not within the realm of official statistics and
thus observed data for various production technologies do not usually exist. Economic
statistics deal with transactions and only exceptionally with technical transformations.

Furthermore, any relevant technology description should comprise the type of capital
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and labour used in the production process and the intermediate inputs. In the
discussion on how IOTs can be compiled, the term “technology” is a broader concept

than in its usual sense.

12.103 Independently of the approach chosen, it is obvious that any single element in
IOTs represents a unique “basket of products”. The measurable degree of
“heterogeneity” of these baskets is closely related to the elementary or most detailed
level of product that is identified. In many countries, the SUTs are compiled for rather
aggregated product groups, often not more than a few hundred groups, and a level of
2,000-3,000 groups is very detailed in an international context. Only when there are
more product groups than industries in SUTs together with the compilation of tables in
volume terms, is it possible to identify the variation in the basket along a row of the Use
Table. In cases where the tables are very aggregated, and therefore, the methods used
in the compilation system (both in current prices and in volume terms) will result with
data on the surface complying with theoretical assumption about homogeneity, as all

evidence operating at such an aggregated level would have been eliminated in the

compilation process.

12.104 Each establishment has its own unique institutional and organizational
characteristics, which may influence the composition of its purchases as much as the
underlying technical production processes do. Two establishments producing identical

products may have quite different input (purchase) structures, depending on the
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degree of reliance on purchases of semi-fabricated products, outsourcing of certain
activities, whether it owns its capital equipment and buildings rather than leasing or
renting them etc., and in general on the degree of vertical integration of the various

production processes.

12.105 For the proper understanding of the character of I-O data, it is essential to
realise that there is no way to eliminate completely the institutional characteristics of an
economy from SUTs or IOTs. As institutional arrangements change over time in
individual countries, and may vary considerably across countries, it is obvious that the
interpretation of SUTs and I0Ts as a description of a technical production system has

serious limitations.

12.106 Concerning the analytical properties of IOTs, it is important to note, in practice
all analytical uses of IOTs must implicitly assume an industry technology, no matter
how the tables have originally been compiled. In view of the limited amount of
secondary activities and from an analytical point of view the distinction between a
product and an industry technology is thus of limited relevance. Furthermore any
Product by Product IOTs in practice are a manipulated Industry by Industry IOTs, as it

still contains all the institutional establishment (or even enterprise) characteristics of the

data collected and the basis of the SUTs.
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3. Input-Output and official statistics
12.107 Many countries have been compiling I0Ts for a considerable span of years,
either every five-year or at irregular intervals, and a growing number of countries are
now compiling annual SUTs and IOTs as an integrated part of their National Accounts.
These experiences can also help to that

identify procedures underpin

recommendations on “best practices”.

12.108 It is generally accepted that the type of tables that best fulfil the standard quality
criteria are Model A (Product by Product IOTs using the product technology
assumption) and Model D (Industry by Industry 10Ts using the fixed product sales
structure assumption), see Thage (2001). These tables reflect the accumulated
experience and current practice of those countries most permanently involved in the
compilation of IOTs.

12.109 There is no ideal type of table against which to measure the quality of the
outcome. However, the IOTs exist as an important part of official statistics and should

as such fulfil central quality criteria including user needs.

12.110 The main quality characteristics of Industry by Industry IOTs and Product by
Product IOTs are:
(a) Transparency
* Industry by Industry IOTs based on the fixed product sales assumption can be derived

from SUTs without much further effort and in such a way that negative elements do not
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appear. They provide more transparency on the compilation procedure.
* Product by Product I0Ts based on the product technology assumption are derived
from SUTs in a complex procedure. If negative elements appear, a new balancing

procedure is required. Manual balancing causes less transparency.

(b) Comparability

* Industry by Industry IOTs are closer to statistical sources, business survey results and
actual observations as well as the SUTs. More direct comparability is guaranteed with
National Accounts data and other industry-based statistics.

* Product by Product IOTs are further away from statistical sources and business
survey results. The results have been compiled in an analytical step which creates less
comparability with the sources but creates more comparability across nations — this will
also depend upon each industry/product case and the level of aggregation.

(c) Inputs

« |OTs identify for each industry the input requirements from other industries. The same
is true for the categories of final uses. Mixed bundles of goods and services rather than
homogenous products are reported for intermediate uses and final uses.

* Product by Product IOTs have a clear input structure in terms of products for
intermediate uses and GVA for the compensation of labour and capital for product
defined industries.

(d) Resources and timeliness

* Industry by Industry IOTs are less resource intensive to produce and can be directly
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derived from SUTs at basic prices. This requires less resource and guarantees better
timeliness.

» The compilation of Product by Product IOTs based on the product technology is more
demanding as negatives may appear. These tables require more resource and
balancing efforts. The publication of results is delayed.

(e) Analytical potential

* The specific type of IOTs (Product by Product or Industry by Industry) will not exclude
any kind of analysis. This is because the information contained in the Supply Table can
be used to transform product classified information into the industry classification, and
vice versa, in the same way as the transformation tables were defined to compile the
four alternative transformation models (Model A, B, C and D). Therefore any data input
into, and output of results from, an analysis based on IOTs can be given either a
product or an industry classification as needed.

(f) User friendliness

» Compiling IOTs integrated with SUTs on a regular basis despite the practical problems

associated with I0Ts encourages its uses.

12.111 The size of sampling and non-sampling errors associated with the primary data
on which the SUTs are based, and the fact that a considerable part of the data content
of the SUTs is usually obtained by survey grossing-up methods, extrapolations,
estimates from a subjective-based nature and even model calculations should be

borne in mind when choosing the method for constructing 10Ts. Furthermore,
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purchases data for intermediate consumption by products are at best collected for
establishments, and in most cases, the statistical coverage of purchases is irregular
and/or highly aggregated. Another important source of error in the detailed output and
input data is connected with the transformation from observed data on sales and
purchases to the National Accounts concepts of production and intermediate
consumption, and the fact that sales and purchases are not evenly distributed over the
year, the challenge of measuring changes in inventories.

12.112 Thus the effects of non-sampling errors, misclassifications and biases in

ol

grossing-up methods may represent sources of errors more important than the total
WHIZEPEY) ion, at a particular level of aggregation. There are few possibilities to
identify and correct such errors, when they have already passed the test of a balanced
SUTs system. Compilation methods for the 10Ts should therefore not assume an

accuracy of the data that is not commensurate with the actual knowledge about data

quality.
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4. Taking account of IOTs requirements when compiling the SUTs — Redefinitions
12.113 When SUTs statistics are compiled, it is essential to take into account the
desired properties and compilation methods of IOTs. By making appropriate choices of
the groupings and structure of SUTSs, it is possible to construct a database which is
relevant and useful in the current National Accounts, and at the same time, can be

transformed into IOTs with a minimum of data manipulation.
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12.114 There are some procedures related to the compilation of the SUTs that are
useful to observe before the transformation to the I0Ts. This represents the first step of
the two-step process or redefinition process which is applied in many countries with
extensive experience in producing I0Ts and covered in Chapter 5. There are many
country-specific variants or methods, especially for countries covering only enterprise
units in their economic statistics. In France, for example, the first step is carried to such
an extent that the Supply Table becomes diagonal only. The second step is thus
superfluous.

12.115 The first step of the two-step process defines the industries in SUTs (and in the
activity tables of the National Accounts) in such a way that no industries have
secondary production in other sections of ISIC, although this is not often fully achieved
and therefore requires a second step. The ISIC Rev. 4 sections are broad industry
groups such as Agriculture forestry and fishing (Section A), Mining and quarrying
(Section B), Manufacturing (Section C), Construction (Section F), etc. If the
establishments for which statistics are available do not automatically fulfil this
condition, it is the task of the national accountants to make further breakdowns and
create new establishments until this condition is fulfilled both for horizontally and
vertically integrated units. Such additional breakdowns are typically made manually
based on the best available information and judgement of the national accountants.
Often there is limited intermediate consumption data available for establishments
created this way. The redefinition can be implemented just by moving some parts of the

totals for intermediate consumption between industries, thus also facilitating the
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subsequent compilation of the detailed input structures in the Use Table.

12.116 There are two important points to be noted concerning this procedure:

* This redefinition reflects compliance with 2008 SNA concerning the definition of units
of homogeneous production (2008 SNA, paragraphs 5.52-5.54). The compliance with
the SNA definition of industries is essential for the usefulness of the data classified by
activity not only for I-O purposes but also for their analytical relevance. Industries
should therefore ideally be defined in the same way in the production accounts, in
SUTs and in IOTs.

» This method should not be seen as representing a “mixed technology” assumption.
The first step is only to ascertain that the basic principles for compiling production
accounts according to the SNA are being followed. In the second step, IOTs are

compiled on the assumption of fixed product sales structures.

12.117 The redefinitions mainly relate to activities like agriculture, energy, construction
and trade. These breakdowns and reclassifications could be seen as the use of a
product technology assumption. This will not result in negative elements. Often very
specific information on input structures that could not possibly be identified alone from

the SUTs is used in the redefinitions.
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12.118 As this redefinition takes place before the SUTs are populated, it is often not
even necessary to assume a specific input structure for the redefined output as the
transfers only take place between output and input totals of the industries. This
facilitates the compilation of SUTs. If, for example, all construction has a priory been
transferred to the construction industry there will be no need to distribute construction
materials to practically all industries in SUTs — a procedure which would be both very
time consuming and unreliable as source data for such inputs would usually be

lacking.

12.119 The redefined industries become "pure" in the sense that they have no
secondary production and all secondary output of these products have been
transferred to the redefined industries. However, the redefined industries are not
homogeneous in any strict meaning of this term as they may still produce many
different products with separate input structures, price movements and distributions by

users.
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12.120 In some countries, the business registers do not contain much detail on
establishments and concentrate on enterprise units. In general, data problems do,
however, not exempt those compiling National Accounts from complying with the SNA
rules. Experience shows that in cases where the starting point are the SUTs with
enterprise defined activities, and Product by Product |IOTs are calculated on the
assumption of a product technology, the successive rounds of recalculations (using the
negatives as indicators) lead to changes to the original SUTs that basically (at least for
changes related to the elimination of the big negatives) reflect the type of redefinitions
described in the first step of the two-step process. In such cases, it is a more
straightforward and efficient to first do the redefinitions in the SUTs in a systematic way,
as negatives that appear at a later stage will have a low signal value, and may lead to

unsystematic and arbitrary adjustments in the SUTs.

12.121 If the National Accounts and SUTs are based on enterprise type units, it may
not be realistic to compile redefined SUTs with a redefined industry classification that
does not comply with the current National Accounts tables. When it comes to the
construction of the 10Ts, it is still possible to use the two step process, and first adjust
the (rectangular) SUTs as outlined above, and subsequently compile Industry by
Industry I0Ts based on the assumption of fixed product sales structures, without first
having to aggregate to square SUTs. Even though the comparability of the

classifications for IOTs and National Accounts will not be perfect, the advantages of

limited aggregation loss of information as well as the simplicity of the method will still be
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retained.

Annex A to Chapter 12. Mathematical derivation of different IOTs

A. Product by Product IOTs and Industry by Industry IOTs

A12.1 Over the past 60 years, there have been many descriptions generalising the
matrix multiplication for the 10Ts. For example, using Rueda-Cantuche and ten Raa
(2009), the starting point for the construction of the Product by Product IOTs is the
amount of product i used by industry j (to produce product k): intermediate use u;.
Schematically, the transformation underlying Product by Product I0Ts is:

product i — industry j — product k

A12.2 For the Industry by Industry IOTs, this will be viewed as a product i contribution
to the delivery from industry j to industry k. This is:

industry j — product i — industry k

A12.3 This common framework for I0Ts is made precise by indexing the so called I-O
coefficients by three subscripts. The first subscript indexes the input, the second the

observation unit, and the third the output.

A12.4 A Product by Product input-output coefficient Aj » is defined as the amount of
product i used by industry j to make one unit of product k. Similarly, the Industry by

Industry input-output coefficient, b is defined as the delivery by industry j in

jik

product market i per unit of output of industry k.
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T2 DIENT D EFEMIOR R L EFRIND, FRRIC, ZEEXEFEDRAZE
H6F# D V3. PESERDPEH 1 BT Y472 0 OEFEM TSI\ D PEEj O
LIEFIND,
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A12.5 As shown in Figure A12.1, in the construction of Product by Product |I0Ts
industry j’s secondary products Uj-k,and their input requirements, ai’jkvjk are
transferred out from industry j to industry k; the flipside of the coin is that products
produced elsewhere U’U 5 secondary and their input requirements ﬂ-ikj 'L‘J;\.j
are transferred in from industries k. Hence, the amount of product i used to make
product j becomes:

Uij — Nkzj AijkVjk + Xk=j Aikj Vi) (H
A12.6 The same reasoning extends to Industry by Industry IOTs as shown in Figure
A12.2. In constructing Industry by Industry IOTs, the secondary products (produced
by industry j) vj;, and their deliveries to industries k, bji'k”ji , are transferred out
from market i to industry j; here the reverse is that market product j produced
elsewhere as secondary v;; and their corresponding deliveries bfj;,- 'I?fj , must be
transferred in from markets j. Hence, the amount delivered by industry i to industry k
becomes:

Uiy — Zj;:i bjikvji + Zjﬁ bijk'l?fj (2)
In addition to Figure A12.1 and Figure 12.2, see also de Mesnard (2004) for a complete

economic circuit approach.

Al12.5 B M2 1 ICRZ2E8Y ., EEMX EEMORAEHERDOIERICIHNT,
PESEFORIRIIAEFEY Vik L OANLER QijrVik 13PE2E D IEEE~L
Binsh b, W, BIREEDE L CTHhoPEECAESNTAEY Vi &
ZOBRNMEE: Qi j Vg j (FEERNOBIRESND, LIeh-> T, LEWjE 4
PET D T DI LB R AEPFEMI OB EIILL T DE Y L2 5,

Uij — Dk j QijkVjk + Xk=j ik Vi) (1)

A12.6 B A12.2 ([CRZ518Y  PEEXPEFEDORAFEHRICH A Cimila 2y T
F5, EREXEROEAFEMNRDOIEMRICENT, (FEXENEET D) BIRNAE
ey b FESER\ XIS B 2 O Djie Vi 138 b B Io B S N5, W
2. BIRBEPEY vy & U T O PESE CAPE SN THBAEEY | & s cT
BHw DijrVij 12, TignbBEESNA2T TR BV, LER-T, E
FIDPEERIZ L CTHW T 2 BEIZLLTOWEY L7725,

(2)
SERIRRFERME T 7o —F oW TiE, K AL12.1 EX AL2. 2 DI de Mesnard
(2004) LRI LTV,

Ui — quti bjikvji + Zj;ti bijkvij
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B. Product by Product I0OTs

A12.7 There are alternative ways to decide how much input corresponds with output for
Product by Product IOTs. Ten Raa and Rueda-Cantuche (2003) provides a range of the
available methods (see Annex C in this chapter for a summary of the different types of
methods). Two outstanding methods are:

« the product technology assumption (Model A); and

« the industry technology assumption (Model B).

A12.8 These are also used by a few NSOs combined into the hybrid (or mixed)

technology assumption.

A12.9 These assumptions have been considered as opposite or even competing, but
the reality is both technology assumptions can be derived in an unifying framework,
under alternative assumptions of the variation of I-O coefficients across industries (ten
Raa and Rueda-Cantuche, 2007). The product technology assumption postulates that
all products have unique input structures irrespective the industry of fabrication

(removal of the second subscript in (1)) and thus implies the following condition:

Ajjx = Qg for all j

B. £EWMXEEVMORAEHE

A12.7 EREM X AEFEW OFAFERFRIZOWVTIE, HADEH & EORE XS
LTV 2034 2R 172 0795238 5, Ten Raa and Rueda—Cantuch (2013)
IR ATRE 72 bR 2 22 B AR LTV D (B FED JTEOBEEIZ DV TIEARTESRS
B CEBIR), FEIND 2 OO HEETLUTO®Y Thd,

- FEPEMEANUE (BT /L A)

- FEERANRE (€7 /L B)

A12.8 —HOE~ ODEZRFFITINLEZHRE L. N7V v B CUTRS)
HE & LT 5,

Al12.9 ZTHHDOREITHBIIRE D, HOINIHULTLHDLEEZHNTE
T2, BAFEHIRBUIFERIC L > TEL D& B H D LWV I REHRIED T
BRI TNOHEMEE bR 7 L—LA T —7 THEHH$ S Z LN AHE
T# 7% (ten Raa and Rueda—Cantuche 2007 &), AEFEMHINIE DRITEE L
T, BCOEFEMIENEEFET HHERICEDY 72 B ORAMELH L
TWa72) (1) ©2OoBD FEXFERE). LLFORERRESND,
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A12.10 The resulting IOTs using the product technology assumption may contain
negative values when the total consumption of input i for the making of secondary
outputs of industry j exceeds the total use of product i by the industry j, either for its

primary or secondary products.
A12.11 On the other hand, the industry technology assumption postulates that all
industries have the same input structure irrespective of the products they produce

(removal of the third subscript in (1)). Therefore @jjx = @ij forall k

A12.12 Using the industry technology assumption, the IOTs values are non-negative.

A12.10 PEZEjORIRWIPEN 2 EPET D= D OB AIORIEE N, EEIZX D E
FEWD (FEPEW) SULRIRIAEFEY) ORERZ B 2 256 . AFEMHEINIE % H
WTEH SN RAEHFRITAEE ST RREERH 5,

Al2.11 —F5. FEEHMREDORHEL LT, R TOREEITEE SN D EFEMIC
B, MUBBAEZAE LTS ((1) ©3SHDO & CFEEBI,

LENR-T, LTFO@EY 2725, TCTokIzHoWT Aije = Qjj

A12.12 PEEFINMNEZEHT 2 &, BAEHRROMEPAMEIZ/R D Z LT
A

Figure A12.1 Transfers made for the Product by Product IOTs

FA12.1 £EVXEEVORAEHRTITONSBE

C. Industry by Industry IOTs

A12.13 There are two main models for the construction of Industry by Industry IOTs:

» The assumption of a fixed industry sales (FIl) structure postulates that each industry
has its own specific sales structure, irrespective of its product mix (Model C).

* The alternative assumption of a fixed product sales (FP) structure postulates that
each product has its own specific market shares (deliveries to industries) independent
of the industry where it is produced.

The market shares refer to the shares of the total output of a product delivered to the

various intermediate and final users (Model D).

C. EEXERXROBAEHE

A12.13 PEEXPEEOBRANENEZAFR T DODOERET VILLTO 25T
H D,

< PEEIRGERETEE EE I, KEENZOT L7 h 2 v AZEbY 7L,
ME ORFEREEEZ AT 5 LW I RHRICES (BFL0),

- AEPEMIRGEREE B ERE 1L, SAEPEMN TN APET DREZEICED Y 72 <,
MBOHYS Y =7 (FEESOHE) AT 5 L0 9RO,

i = 703, R 2 R A8 & B Rl T S AT S 2 ZEPER) O RBPE
L TOY =7 24T (F7 1 D),
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A12.14 Rueda-Cantuche and ten Raa (2009), as many others, used an encompassing
framework for the construction of Industry by Industry IOTs. The fixed industry sales
structure assumption postulates that all industries have unique input structures,
irrespective the product market (removal of the second subscript in (2)). Consequently,
fixed industry sales coefficients may be defined accordingly:

bjix = bji foralli

The Supply Table needs to be square and negatives may emerge from this

assumption.

A12.15 Alternatively, the fixed product sales structure assumption assumes that
product i's unitary deliveries to industry k must be independent of the supplier industry
(j)- Therefore, all products require unique industry deliveries, irrespective of the
industry of fabrication (removal of the first subscript in (2)):

bjik = b;, forallj
The Supply Table does not need to be square and negatives do not emerge from this

assumption.

A12.16 It is reasonable to assume that secondary outputs have different destinations
than the primary outputs. This is the reason why the fixed product sales structure
assumption catches more attention in the literature, see Thage and ten Raa (2006) or

Yamano and Ahmad (2006). Moreover, FP has no negative elements, unlike FI,

A12.14 Rueda-Cantuche and ten Raa (2009) (IfodZ < ik & Mk, PE%
X BEEHEDFANEHFZDOIERU 3 L TR 7 L— AU — 27 Z iz, EHER
FEMETEEEIE L, R TOEENTS Y = 7ICBb Y 72| B O AMEE %
AT D LWIEHECYES ((2) @ 2 DHO T EXFEHRE), LiziioT,
PEEIREREE EER I T oMY ERES L 9,

ETOUTHSNT bjie = bj

HAEFRIZIESTETHLZENMET, ZORETITFAENELLIZ DD,
A12.15 —J5. APEMIRGCHESEECIEIX. PEERICRT DA EMIO RIS 7=

D ORI, HieETHLERE () SEBAKRTRINERLARWT & 2HE
LTW5, Lo T, BTOAEEMIETNEEET LERICEAD Y 72< |
BOEEHMZLELE TS ((2) DRIIO FHEXFERE),
L£TOHANT by = by

HIGRITIET L TH 2 BER 2L ZORENDAEIFA LR,

A12.16 BEIRHIFEEHOWRFEIEN E- 2B E R A EHEET HZ L 1dmY T
D, T, EEYIGCAEEBEIENEE LR TL D KRERBELEED D
HH & 725> TV A (Thage and ten Raa (2006) <2 Yamano and Ahmad (2006)

EHH), SHIC, HERAEGE L WD, AFEWIR eSS EEEIC X
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because of the inversion of the Supply Table.

A12.17 Denmark, the Netherlands, Finland, Norway, Canada, the US and the OECD
are examples that fully or partially adopt FP to compile Industry by Industry 10Ts

(Yamano and Ahmad, 2006).

PESE R TEE S [E ERE & E > TRIED 20,

A12.17 PEHEXPEE O AFEMR ZAERLT D 12 60 42 FEM IS & B E AR E %
BRI SICERA L TWAHE LTIE, Ty~—2 705, 74
YR, Ny == B F KIEL RIS (OBCD) AT 55
(Yamano and Ahmad (2006) ZM#),

Figure A12.2 Transfers made for the Industry by Industry IOTs

FA12.2 EXXEXOBAEHRTITIONSBE

D. Use of a hybrid technology assumption for Product by Product I0Ts

A12.18 The product and the industry technology assumptions are the two main
methods to construct Product by Product I0Ts from SUTs. However, although they are
commonly seen in the literature as opposite, some NSOs apply a hybrid product and
industry technology assumptions to produce Product by Product IOTs. In some cases,
the non-negativity of one of the assumptions is enough to use it more widely than a
single (nonhybrid) technology assumption. In particular, for hybrid models, the choice
of products for which either the product technology assumption or the industry
technology assumption will be used is mainly based on expert judgements and seldom

empirical analyses.

A12.19 Rueda-Cantuche and ten Raa (2013) presented several empirical tests that
provide conclusions on the choice of technology assumption for Product by Product
IOTs (as in the construction of the Use Tables, the assumption that individual

establishment data with a full input specification exist may not be feasible within the

D. £EYMXEEMOBAEHRICHT H/1N1TY v FEITREDER
A12.18  AEPEMIEANGUE & PEZESANBOE I, e R0 & A PEY) X A pEY) O
BAFEHEBEIERT 720D 2 2OFERFGETH D, ZIHIECHRIZIB W T
A2 b D& —RICAR SN TWD M, —HOE % O EZFE R4 ED SN
BE & BEFEEINE 2 G To A 7V v REINEE & AW TAEY X AR5
MOBANFERREZERLL TWD, HHICL > TEL, —HOMRE TAMENAE T2
FhuE, B0 GEng 7V » R) ERHRE L Y b IR W2 DI+53 70 Bk
LD, FrZ, AT Uy RETIVCEEMHINUE & EEEFEITEDWT I
ZAEFEWICEA T 20 OERIE, & L THMEOHENZE SN TE Y, K
HI72 TS T &IRIT & A ERR W,

A12.19 Rueda—Cantuche and ten Raa (2013) 13520 D EFEHIRIRE % 2R
LCE ., AEFEW X EFEM OB AFEHFRIZ T 2 BN UE ORIUT DUV THE
mAHEHLTWD (BEHROMER L FEE BADTERZRIM A i 2 785D
FEHT —FPFET D WV REITREDO P THAL L2V Liven),
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tests).

A12.20 Following the expression (1), these authors showed that the tests can provide
acceptance and rejection regions for the competing technology assumptions allowing a
hybrid technology model in which some secondary products are treated by one
assumption and other products by the other assumption. These tests will enable NSOs
to apply more tailored hybrid technology assumptions, which can be complemented

with expert judgments in order to improve the whole compilation process.

A12.21 Overall, producers of I0Ts should be cautious. The results from these tests
should not lead to rejecting the product technology assumption and consider it
unrealistic. On the contrary, the lack of homogeneity in the product classification is
constantly biasing final acceptance/rejection decisions in favour of the competing

model (industry technology).

A12.22 However, it should be noticed that detailed product data on inputs and outputs
at the level of individual units are required and valued at basic prices, which is not
readily available from business surveys.

Businesses report data on goods and services with insufficient specification and mostly
at purchasers’ prices.

There are many examples of partly specified inputs, for example, single aggregates for
a mixed bunch of goods (food and drinks in hotels and restaurants; consumption of

building materials in construction firms; office materials used in businesses, etc.) and

A12.20 ZH O CEROBEZ T (1) OBREZEE X W54 2 B E D
SR BRPUR, & FEHIE S Z ORE T . N T Y v FEGRET L (— 50
BE T—EBDENRARER Z N, AT OARGE TENLSN DAL PEM 2 D) D
WHBARBICR A Z EamLTc, 29 LIEREZE L T, FEOEZERERIX
{8 x DHFIEIZEDETNA TV FEAE 28, TR O 24> TE

| A= e e el N 11 e A W N =S W N W A A s

Al2.21 BAEHROIMEREITIERIEETHLETH D, THLRIEDH
RDEEDTIAFTAL, FFHENEEZD Z LIZORDB->TUIRERN, £
NEZ AW AEPEW I FAIC T D RVEMEO RN, RSLT 57V (PEZERIR)
(AN & 72 2 Il WY IR/ LA O 2 I B F D,

A12.22 LU, EHBIEALO L~ L TERA & EHICRET 23 LW EM T — #
NI/ BEVRAT =AM AT LIS WEEAIRE CZ 2l L7
FTHIER BN LICRHETRETH D, BELM - —E ROV TREET

DT —Z IR A+ T, e TW A ME TR REIN TV D

BN DTN G T HNZ LI B2 nr— A 134 < Bl 2 XN BIET D 70
—7 (RTIVELVANT U TORMNEHE, BEREETOEBREM OHE,
ETHHEIND A7 4 AHE72 L) SRIEFITERR EFEY E G0 RBIERH D
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the ‘other costs’ items, which may include a large variety of products.

It might be common practice to use assumptions that come close to product or industry
technology assumptions to complete the full specification of firms’ data on inputs and
outputs but it should be done preferably using actual data or structures of other

firms/establishments with the same economic activity and similar number of workers.

A12.23 Besides, firms report the price paid including trade and transport margins and
(if any) net taxes on products (purchasers’ prices), so some adjustments need to be

applied in order to get firms’ input data valued at basic prices.

A12.24 These tests could lead to statistically significant conclusions on the selection of
the most appropriate technology assumption but the power of the tests might be largely
affected by the heterogeneity in the product classification, the insufficient detailed
breakdown of products and the measurement errors by the business.

These tests may be used as a guide towards the selection of one of the two technology
assumptions in the construction of a hybrid technology-based Product by Product 10Ts,

for example, as performed by one regional statistical office (Catalonia, Spain).

(ZOOBH] HE%—HE0 IZEFH LTz 75,

APEM BARUE R EZEBIRUE (ST DAE 2 VT, AL ERICET S
BT —F 2+ MR b O LT 5 2 LT —RIERIEITI S Lty 7272
L. FUREESZ1T> TR, (EEBBNFRRRE TH D Mo/ FHEFTO
EROT =2 OMEEZ WD ZEREE LY,

A12.23 S DIZ, BREPRET D OIFREE - EHl~— R (b Lbiud) &
PEMNCERS DB (W) ZEtefiits (AR THoD7d, HAM TR
i SN RERAT —F 255101, HOBREOMELITI ZLNLETH
Do
Al2.24 29 L7BREITR b bl 22 B 5 E OIS S W TRERHIIIC A & 7R
fhimze b7 BT AREM N S B, 7272 L, AEMNFEOREN, AEHONRIC
B D AR+ a2 K DWMERAEIIHEDRNCKRESFETHTH
59,

b DU (AL DT Z—=x ) OFEEHPIT>TND LT, "7
U FEIREIZFED X A EY X L FEM DO BRNFEM R AT D88, 2 2O
WHRED 5 HDO—2%RINT L7200 DHFEHE LT, b DREEZFIATE S
AR SN Y A WA AN

757




Annex B to Chapter 12. Classical causes and treatment of negative cell entries in
the product technology

A. Classical causes of negative elements in the product technology

B12.1 As mentioned in Chapter 12, the product technology assumption may generate
negative values because of the systematic negatives in C*-1 and D*-1. We indicate
here the various classical reasons that were considered for the appearance of negative

elements, for example:

« there may be multiple technologies for the production of a product.
« the economic transactions may not fully record technological relations.
* the products may represent heterogeneous elements.

* there may be data errors in the SUTs.

B12.2 This Annex briefly covers these factors and proposes possible solutions. The
reader is encouraged to consult ten Raa and Rueda-Cantuche (2013) for a more
in-depth review of the classical issues and available solutions, including algorithmic
procedures for the elimination of negatives which will not be covered in full in this

Annex.

% 12 EfF6%B.
DHEY HKLy
A EEYDEFRECAEOERNSRET ZHYENRE

F 12 T A7Z@ Y | EEYEANREIL C -1 & D -1 ORI AE
PR & LT, AMERBAESELRENR S D, Z 2 TITABOERZFAE S
D LEZONLEOHOMMPFK A LT O Y 7”7,

A EVEMRETCRIECELZRANREY S2HRBMRE L E

Bl2.1

- EPEM O EPEIITEBOBEMN N ET 22 L b b D,

- BRI EE NI M RIBR 2 E RIS L TNl b H D,
AEWITRENRER TR T I b H D,
CPHEERRICT — X OB BIFET D L b d D,

B12.2 ZOfMERTIEIING DERZMRITH L. B ONLMRGIELRER
T2, ZOMEKTHE L SBDORWAEIBROZDODT VT Y XLAFIER L B
TR 72 58 & FIH ATRE 2R IR 51 %2 K 0 RS MRAET 2 7211, ten Raa and
Rueda-Cantuche (2013) #Z& L35 X 5BV,

1. The product technology assumption may be incorrect
B12.3 This means there is a product that is produced in two different ways. Clearly,
there are cases where this is true, for example in the chemical industry, where there

are often different processes that lead to exactly the same product. Negatives could be

1. EEYHERENELL G ELHS

TR 2 DD R D FHIETHAESN TV DEENNHFET D L2 K
e 2, DX RGEIIHNCTHY . BIZITEFEER TIIE T F U4
W) AEPES 2 B DIMTESEAET D 2 LT Z VN, — D DIMFEN B O 1R T

B12.3
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created when one process uses inputs that are not used by another. This assumption is
likely to be only valid at a very detailed level (for example, KAU or LKAU) and possibly

not applicable at the level of aggregation used in SUTs.

I AERRET L THA O, ZOWRENH
PR

SNBRNEAEEH L T DL54
N2 DIFIEF IZEEMZ2 LU (KAU X2 local KAU 72 &) DHTH B AlhE
<, BHEFERECTHOWONDEFH LIS T E L RNEA D,

2. Economic transactions are recorded rather than technological relations

B12.4 The SUTs record in principle all transactions between
establishments/enterprises. These are the economic transactions and do not
necessarily describe technology. For example, two companies employ the same
process to produce a product. One of the companies sub-contracts a large part of the
process, whereas the other company does the whole process in-house. The two
companies will thus show different input structures in the Use Table for the same

output, possibly leading to negatives.

B12.5 Another situation that could lead to negative elements is where the company
operates vertically integrated production processes. For example, consider the
production of cheese at a dairy farm. The milk produced at the farm and used in the
production of cheese is neither recorded as an input nor as an output of the dairy farm.
Hence, it looks as if the farm produces cheese without using milk. If the cheese were to
be transferred to the dairy industry, and the input structure of the dairy industry were to

be applied to this cheese, a negative input for milk would appear for the dairy farm.

2. BIMMBERTREACBFENMGINREIND

e ARIRAN S U TR/ REMORTORG| 258 T 5, Zh
SITRFEIREITH Y . LT LHEMNEHIAT 5 O TIERY, FilxiE, 2

Fl DR AR L C, HD2EEDEEEL TNDET D, TDOIHO 1 HIEY
WO EEFLL TVDLIOICK L, b9 LI TomfEs Nk L T

W5, O, 2 FEFE CEHICH LR 2 RS A AR TRRTH 2

LI ZENBAMEANEDRNBDIES D,

B12. 4

Bl12.5 AMEOEFZRAESER/L G O —DOWRILIT, EPEERTEEAY I HT
EINTVWHEATHD, BERLTOTFT—XOEFELZFICE -S> TEX D, BE
WCHEESI, F—AOAEIHEH END4FIE, BESGOEAL LTHEH
ELTHEERINR, ZDO1D, BEGIXH -0 b 2 HETIC
EAELTHDINDOL IR D, T—ANBEEICBIRSh, BEEORA
BENZOF—RTHA SN D & FHICOWTOAMBOEANEES TAH T
51259,
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B12.6 Non-market output creates a special problem in the application of the product
technology assumption. Non-market output is valued by convention as the sum of the
costs incurred in its production, with net operating surplus being zero. This is applied at
the level of the producing unit and not by product. Secondary market products are
valued at their market prices but the value of the total output of the unit is determined
by the costs. If therefore the secondary products are transferred to the (market)

industry where it is produced as primary product, a negative may arise for the net

operating surplus.

B12.6 FEHTGE I AEED I BEROEHIC W TRAZRMEZ AL S
%o 1B, FEMSERIIEOEFEICRED L BEAORIE L CEHME S i, &3
SFE ) 1 TBe L END, THUIEERNO LV TEM S, AEMRNIC
A IND b OTEAV, BRI AED LTSRS TRl S 523, Y
HALORE A RET 2O BATH S, Lo T, BIKINAEFED RN
ZTpEM E LTAET S (i) EXRICBIRShD & BEERR (W)
TRENRETHIEA,

[IZoW

3. Heterogeneity in data and classifications

B12.7 Negatives can be generated by heterogeneity in the data. Heterogeneity is
unavoidable because products and industries need to be aggregated in SUTs. In the
numerical example used in this chapter, the manufacturing products produced by
agriculture could be totally different products than, or perhaps a subset of, the products
produced by the manufacturing industry. It is clear that assuming the product
technology in such a case would create problems. It is recommended therefore to

apply the product technology assumption always at the most detailed level of products

possible, allowing for the requirement of a square SUTs.

B12.8 The classifications play an important role here. As mentioned earlier, the
international classifications may be based on a variety of criteria that are not always the
ones that are appropriate for I-O analysis. An example is footwear. The CPC does not

distinguish footwear of different materials. More importantly, the CPC provides a

. T—REDBIZBTAERM

B12.7 T—XOREVEZ L > TAMENEL LA L H D, AW & EEE
e AR CEHTHIMNERH D Z Lnn, BEMEBEIT D Z ST TE R,
AREE\HGH U7l Ok, RREENERET D TR T, RSN AET D4
PEW) & B B> TnD, BELLKED TR THDLIEA S, £ LT
BV AEFEEREN 2 ET UL, BESEE 2 2 S 1IN TH D, Liznd- T,
EFH T OBAEM R OZF 2 BEIC AT, ATREZRIR Y F I b i 72 EEY v
AL TCHFEMHANOE A BT 2 2 & BHER S D,

Bl12.8 Z Z CHEARKREZR-TOEFSETHDH, Ldkomy | EHESHEIT
BAFEH TS T L Ol S 72 WSO MERFRE LT D AREERH 5,
—OOFENTEM T 5, CPC IZERDFMDOEW % XH] L Ty, I HIZHE

R L LT, CPCITHB I L ICBYOR AR L TnWb, LavL, il
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distinction of footwear by use. However, aggregating leather and plastic shoes in one
column of the SUTs creates heterogeneity in the description of the production
processes. This may lead to negatives when another industry produces one of the two

types of shoes as secondary output.

BREOBYN AR AR O —SOFNEEF SN D & AEEREOTRICRE

PERNAEC B, BIOREEN 2 FEOBYO > LO—2%BIRMIEHE L TAEREL
TWAHEE. THIFAMIC RN L RN S 5,

4. Errors in the SUTs data
B12.9 Last but not least, negatives can be caused by errors in the SUTs starting point
for transformation or parts of the transformation itself, in terms of the trade margins,

transport margins, taxes on products and subsidies on products.

B12.10 This is an important aspect because it could give insight into the quality of the
elements of the SUTs system. In this way, the compilation of the IOTs can provide a
useful and powerful feedback loop for checking the plausibility of the SUTs data. This
experience has shown that I0Ts should be compiled simultaneously with SUTs to
enable the results of the IOTs be immediately incorporated back into the SUTs. This
approach may not hold when a long run of SUTs need to be revised due to

methodological changes or a new ISIC or a new SNA.

4. HBRERROT—2ORY
B12.9 LIV EELRRIT, BROHRERD 5 WNITEBBEDO —ETH 5
WMEHAEROMY (RaE~—Tr, dEili~—T 0, EEMICREIN DB, AEY

ZxFT DB AICBI L) A, AEEZRAESEDIARELHLE V) L TH
Do

B12.10 ZORMNEHETH D DIE, BHEHEHREROERDOBEITNE L5 2 5
AEEMER S DD TH D, BAEHBEOMERIZZ O X5 2T, el HAED
T =X DEAEEFERT DA AN OMI7eT7 4 — KNy 7« L—T 2 4R L1
5o %9 LTIZREBRDN D302 DIF. BAPEHFE 2 (A6 R & FRF ISR L,
B NFEHZE OfER 2 G HE AR ICESLHICE) AN RELWVWI ZLEThH D,
FiEamb7e 2 8 5 ME ISIC X2 SNA OWE AT T, e A2 RMlich
2o CRIIE LR T NIER B2 W EE, 207 e —FI3EH TRV S Ll

Uy,

A

B. Overall strategy for removing negatives
B12.11 As already covered, the negatives in Model A and Model C have a structural
cause. If it is mandatory to use these models, there are various empirical ways in

resolving these negatives.

B.
B12.11

RIEZHRRT 5 1= H D BIRAIERRS
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B12.12 Ideally, all the negatives should be removed manually having identified the
cause for the negatives and the SUTs/IOTs rebalanced, as appropriate. However, due
to the limited resources, limited time or limited information available, alternative
strategies for resolving these negatives may need to be applied. For example, Model A
is applied and negative cell entries are generated and a three-step approach could be
applied:

« All large, and/or any significant, negative cell entries are investigated, resolved and
rebalanced — these changes could affect the SUTs or any of the steps in the
transformation to the 10Ts. In doing so, some positive cell entries may be identified as
implausible and may also need to be changed.

« Eliminate small negatives by applying some form of automated procedure.

» Review plausibility of the results, and change, if necessary.

B12. 12 HAHMIZIEZ, 2 TOAMEALZ FETHRL T, AEOKRRZREST S &
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V—=ZANRROI, FFEPROIL, AFFRREHRVPROND Z 06, Zhb
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C. Specific approaches to dealing with negatives

B12.13 There are various ways of dealing with negatives, including:

* merging industries;

« changing the primary producer;

« applying industry technology within the product technology framework;

* introducing new products;

« correcting errors in the SUTs;

» making manual corrections to IOTs; and

+ (after the above steps) the Aimon Method used to remove any small negative cell

entries.
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1. Merging industries

B12.14 If two or more products are produced more or less simultaneously, it is often
difficult to distinguish the production processes of those products. For example, two
closely related industries are restaurants (ISIC Rev. 4 Group 561) and bars (ISIC Rev.
4 Group 563). Restaurants will have a lot of secondary output of beverage serving
services (CPC Ver. 2.1 Group 634, the main product of bars), while bars will have a lot
of secondary output of food serving services (CPC Ver. 2.1 Group 633, the main
product of restaurants). It will be difficult to distinguish separate input structures for
beverage serving services and food serving services, since both services are usually
provided simultaneously. It is basically a form of joint production. Trying to distinguish
separate input structures by applying the product technology may lead to negative
elements.

B12.15 It would be better to aggregate such industries and hence the products before
applying the product technology. The assumption is then that both products are
produced in the same production process — this is far from ideal and not in line with
recommended approach to operate at the most detailed level possible.

Merging the industries removes the secondary outputs and prevents negatives, and
can be a convenient solution to many cases. The apparent disadvantage of increasing
the heterogeneity of the database is in fact not so important, since the input structures

merged are similar anyway.
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2. Changing the primary producer

B12.16 It was noted that it must be known which industry is the primary producer for
each product if the product technology assumption is applied. In some cases,
negatives are created because the initially chosen primary producer of a product is not
the right one (for example, research and development). In such a case, the input

structure of another industry might be more appropriate to use as starting point.

B12.17 It has to be noted, in most cases, there are many more products than
industries, and hence there can be products for which it is not immediately obvious who

the primary producer may be, especially when they are rather heterogeneous products

2. XIBEEBDEE
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3. Apply industry technology within the product technology framework

B12.18 In the case that the product technology is not valid because there are in fact
two ways of producing a product, one way of resolving this problem is to apply the
industry technology assumption. The industry technology assumption assumes that all
products produced by the industry are produced in the same production process. Thus,
for example it does not matter whether the outputs of the agriculture industry are called
agricultural products or manufacturing products, they can all be treated as if they were
primary products. The secondary output of manufacturing products could thus be
added to the primary output. However, the same adjustments have to be made in the
Use Table, that is, the corresponding amounts have to be transferred from the
manufacturing products row to the agricultural products row and these amounts have to

be allocated to the appropriate users. It is easy to see that this is exactly the same
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problem as the one that has to be solved when compiling Industry by Industry 10Ts. If

available, this assumption could be complemented with actual data.

B12.19 The drawback of this solution is that it leads to a reclassification of products.
The heading "agricultural products" in the 10Ts would no longer contain the same
products as the same heading in SUTs. This could pose problems for interpretation and
for users. In that case, this solution could still be applied in cases where the
reclassification stays within the product groups distinguished in the most detailed

published tables.

B12.19 Z ORIRTTIEDRFIZ, HEVMOFSIAICORNRLH LN 2L TH
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4. Introducing new products

B12.20 Another possibility is to introduce a new product. It could well be that there exist
two or more ways to produce a product. If there is sufficient information on the different
production processes available, this could be added to increase the homogeneity of the
IOTs. The drawback of this method is the labour and data intensity. However, if all
products are defined as characteristic in the industry where they are actually produced,

then the product technology is in practise replaced by an industry technology.
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5. Correcting errors in the SUTs
B12.21 Wherever it can be established that negatives (or other implausible results) are

caused by errors, it should of course be repaired by correcting the data.

B12.22 The problem here is that IOTs are usually compiled after the “closing” of the

accounts and the SUTs. This is more so in countries when |IOTs are compiled less
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regularly, for example, once every five years. In such cases, when the compilation of
the IOTs reveals problems/errors in the SUTs, these can often only be resolved at the
next benchmark revision and therefore inconsistencies may have to be reflected to

produce plausible 10Ts.
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6. Make manual corrections to I0Ts

B12.23 Finally, if large negatives remain that cannot be dealt with by any of the above
solutions, for example, because it would significantly affect the compatibility with the
original SUTs, they could be resolved by correcting the results of the product
technology manually.

B12.24 After the large negative values have been removed and perhaps after adjusting
manually some clearly wrong positive elements, the remaining small negatives can
also be eliminated by setting them to zero as in Armstrong (1975). The final balancing
to match the totals can be done using a mathematical routine such as the RAS
procedure or other methods as covered in Chapter 18 of this Handbook. This is the
case when it can be considered that these negatives are the normal "noise" in the
compilation process, due to unavoidable heterogeneity and statistical error within the

normal confidence ranges.
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7. Almon Method
B12.25Depending upon the diversity of industries’ secondary activities, Model A
(Product technology assumption) may generate Product by Product I0OTs with negative

entries.

7. Almon i%
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B12.26 Almon developed an alternative method which is consistent with the product
technology assumption but calculates Product by Product IOTs from SUTs without any
negative entries (Almon 2000). The most effective application of the Almond Method
should be considered when all of the above procedures have been used, and the focus
is only to remove the last small suite of negative entries. The Almond Method should
not be used alone and directly applied to the original SUTs.

B12.27 The method applies the product technology by calculating IOTs row by row, and
taking care of negatives as soon as they appear. It monitors the transformation process
outlined for Model A step-by-step for each row (i.e. product), when a negative cell entry

occurs, the amounts transferred are reduced until the negative value is absorbed.

B12.28 The method leaves the row totals unaffected but there is no guarantee that the
column totals are maintained. It is therefore necessary to perform a RAS procedure or
a similar procedure to re-balance the row and column totals.

B12.29 The fact that no negative cell entries appear also means that the negative cell
entries cannot be used to analyse the quality and plausibility of the SUTs. However, the
results of the Aimon Method can be checked by recalculating the Use Table. In a similar
way as above, this check provides information such as where the structure of SUTs or

the product assumptions can be improved.

B12.30 Box B12.1 shows the application of the Aimon Method in removing “small”

negatives for a small numerical example.
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Box B.1 Aimon Method

ARwv4o XB.1 Almon %

Clopper Almon developed a procedure (Almon, 2000) to compile Product by
Product IOTs from SUTs using the product technology assumption without negative
cell entries.

In Scenario A, the traditional transformation of the SUTs to IOTs with the product
technology assumption (Model A) does not result in negative flows. However, a
marginal change in the Use Table in Scenario B does result in negative cell entries.
In Scenario A, the Almon procedure generates the same result as the traditional
transformation with Model A.

However, in Scenario B, it is demonstrated how negative cell entries can be
avoided by using the Almon procedure.

The final result of the Almon procedure reflects the fact that rennet is only used in
the cheese industry. In addition, the Almon procedure gives an indication in the
sheet “New use table” how the Use Table can be revised to avoid negative cell
entries in the compiled Product by Product IOTs. In fact, in the example of Almon,
the “New use table” of Scenario B corresponds with the original Use Table of

Scenario A.
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Annex C to Chapter 12. Examples of reviews of approaches to the treatment of

secondary products
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Table 12.1 Product by Product Input-Output Table at basic prices

PRODUCTS

FINAL USE

Agriculture

(1)

Trade,
transport  Finance and

Manufacturi

Construction and business
communicati  services

on

2) (3 ) (3)

Other
sefvices

(6)

Total

(7)

Final consumption expenditure

Household NPISH

s

(8) (9)

govemment

Gross
fixed Changes Changes

General capital in in

valuables Inventories
formation

(10) (1) (12) (13)

Exports

(14)

Total

(15)

Output
at basic|

prices

(16)

Agriculture
Manufacturing
Construction

Trade, transport and
communication
Finance and business

PRODUCTS

Sernvices
Other services

(m
2)
3
(4)

(%)

(6)

Intermediate consumption of domestic
products at basic prices

Final use of domestic products
at basic prices

Total at basic prices

(N

Imports

(8)

Intermediate consumption of imported products

Final use of imported products

Taxes less subsidies on
products

9

Taxes less subsidies on products

Taxes less subsidies on products

Total at purchasers’ prices

(10)

Compensation of
employees

Other taxes less subsidies
on production

GVA

Consumption of fixed
capital
Met operating surplus/Net

mixed income

(11)

(12)

(13)

(14)

GVA at basic prices

GVA

(15)

Input at basic prices

(16)

= empty
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Figure 12.1 Transformation of SUTs to IOTs
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Table 12.2 Numerical example of rectangular SUTs for the transformation

Supply Table at basic prices Domestic Use Table at basic prices
Industries Industries Final use
Agricuk Manufaciuring Total Agricul=  Manufacturing Final Gross =z
) Cutput | Imports | supply _ ) | LUse
fure and Services fure and Services | consumption  capifal  Exports
construction consiruction gxpenditure  formation
Agriculture 2577 5.15 7.04 37.96 15.38 53.35 Agriculture 435 9.28 o8 13.18 0.08 1047 37.96
Manufacturing 1.26 313.51 35.72 35050 | 39947 749.97 Manufacturing 778 8200 28.90) 31.15 26.74  173.83) 35050
Construction 009 89.00 4.49 93.58 1.56 9515 Construction 0.30 2571 17.39) 0.89 4720 210 9358
§ Trade, transport and 053 15.08  231.60 247.21 7293 32013 ﬁ Trade, fransport and 1.80 3022 60.71 68.96 857 76.95 24721
E communication E communication
| Finance and business | 12.49 805 26296 | 28349 | 5524 | 33874 *| Finance and business 182 2048 13256 7304 1163 3497 28349
SEMnvices senices
Other services 0.30 2.51 222,86 225.67 16.64 242.31 Other services 0.17 3.03 18.14] 202.77 0.55 1.02) 22567
Total 40.45 433.31 764.66 | 123841 | 56123 | 179964 Imports 254 12374 78.29 75.33 3650  244.82) 56123
E
3 GVA 21.70 12878 428.07 579.54
Total 40.45 433.31 764 66| 46533 13127 54417
Imports Use Table at basic prices
Industries Final use
Agricu-  Manufaciuring Fnad  Gross Total
ture and Senvices | consumplion capital  Exports use
constniction expenditure formation
Agriculture 0T 640 0.48 125 0.03 645 15.39
Manufacturing 149 99 62 3495 6107 3080 17155 39047
Construction 0.00 052 035 069 1.56
§ Trade, transport and 004 269 1405 073 272 F270 7293
g communication
| Finance and business 023 1399 2454 022 216 1410 5524
Services
Other services 0m 052 393 12.06 0.10 002[ 1664
Total 254 123.74 78.29) 7533 3650  244.82) 56123
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BEX 0.09 8900 449 | 93s58| 158| 9515 BER 030 2571 1739 089 4720  2.10] 9358
gn!-in-iﬂm 053 1508 23160 | 24721 | 7293 | 32013 gm;-!n-im At & W woe o5t readian
&8 - dERFY—E2| 1249 805 26296 | 28349 | 5524 | 33874 S8 - HERFHY—ER i PR~ B0 Ais s
ZOMH—ER 0.30 251 22286 | 22567 | 1664 | 24231 ZOMH—ER 017 303 18.14 20277 055  1.02| 22567
&5t 4045 43331 76466 | 123841 | 56123 | 1799.64 Jwn 254 12374 7829 7533 3650 244.82| 56123
=
-
L 21.70 12078 428,07 579.54
ait 40.45 43331 764,66 46533 13127 58417
A dE O AE R E
% BEER 230 3
BE  MAR-EE U2 [BEAREH BREE G|
3 kS 74
B 077 640 048 125 003 645 1533
HE% 149 9962 3495 6107 3080 17155 39947
B 0.00 052 035 069 156
AR B - HE 0.04 269 14.05 073 272 5270 7293
2R HFRPTY — EA 023 1399 2454 02 216 1410 5524
ZOMY—E X 0.01 052 393 1206 010 002 1664
e 254 12374 7829 7533 3650 244.82| 56123
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Supply Table atbasic prices

Table 12.3 Numerical example of square SUTs for the transformation

Domestic Use Table at basic prices

Industries Industries Final use
Agricul- Manufacturing Total Agricul-  Manufacturing Final Gross Total
ture and Services Output ( Imports| supply ture and Services | consumption  capital Exports L
construction construction expenditure formation
o Agriculture 2577 5.15 7.04 37.96| 15.38 53.35 » Agriculture 435 9.28 0.61 13.18 0.08 10.47| 37.96
S | Manufacturin S | Manufacturin
3 Y g 1.35 402.51 40.21| 444.08| 40104 84512 3 g 8.08 107.80 46.29 32.04 73.94 175.94| 444.08
© |and construction © |and construction
a
& Services 13.32 25.64 717.41| 756.37| 144.81| 901.18 Services 3.78 62.72 211.40 34477 20.75 112.95| 756.37
Total 40.45 433.31 764.66| 1238.41| 561.23|1799.64 E Imports 254 123.74 78.29 75.33 36.50 244 82| 561.23
o [GVA 21.70 129.78 428.07 579.54
Total 40.45 433.31 764.66 465.33 131.27 544 17
Imports Use Table
Industries Final use
Agricul-  Manufacturing Final Gross Jots
ture and Services | consumption  capital Exports Lk
construction expenditure formation
5 Agriculture 0.77 6.40 0.48 1.25 0.03 6.45| 15.38
S |Manufacturing
° : 1.49 100.14 35.30 61.07 31.49 171.55| 401.04
© |and construction
a
Services 0.28 17.20 42.52 13.02 4.98 66.81| 144.81
Total 2.54 123.74 78.29 7533 36.50 244.82| 561.23]
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&12.3 ZTMZHWE LEEAROBIGERROKES

EEifEoieg® EFxfEoENERE
=¥ 3 E% BHEER Fei |
B% wEk me y—ex| =8 | BA | BHE Ex HER- BB Y-EX | BEARE BELE WH
E 3 E 3 E 3 * H 73

BE 25.77 515 704| 3798 1538 5335 BE 4.35 9.28 0.61 13.18 008 1047 37.96
ﬁ L e 0 1.35 402.51 40.21| 44408 401.04| 84512 ﬁ bk 2R 8.08 107.80 46.29 3204 73.94 175.94 44408

#
Moy _ezs 13.32 2564 717.41| 756.37| 144.81| 901.18 H—ER% 378 6272  211.40 34477 2075  112.95 756.37
&t 40.45 43331  764.66| 1238.41| 561.23[1799.64 g |WA 254 12374  78.29 7533 3650  244.82 56123
*® A iEmE 21.70 120.78  428.07 579.54

&F 40.45 43331 76466 46533 13127 54417
oA e 00 0 i I ¢
Ex BiEER e |
B WER-BE Y—ER | BRARET BFFE W
* E 3 H R

B% 0.77 6.40 0.48 1.25 0.03 6.45 1538
ﬁ HER - RER 1.49 100.14  35.30 6107 3149  17155| 401.04

¥
H—ER% 0.28 1720 4252 13.02 498  66.81| 144.81
&t 254 12374  78.29 7533 3650  244.82| 561.23
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Figure 12.2 Basic transformation models

Product by Product Industry by Industry
Input-Cutput Table Input-Output Table
Model A
Each product is preduced in its own
Product technology specific way. imespective of the
industry where it is produced.
& Negafive elementz may occur
s
E Model B
Each indusiry has its own specific
Industry technology way of production, irrespective of its
product mix.
Na negafive elements
Model T
Fixed industry sales Each industry has its own specific
structure zales structure, irrespective of its
g product mix.
g Negafive elements may ocour
]
2l
& Model D
w Fixed product sales Each preduct has its own specific
structure sales structure, irrespective of the
industry where it is produced.
Na negafive elements

H12.2 EXMLGERETIL
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EERIL, TOTOFS L 2ol
ZizMb il HEOEREREE
. HLTL S,
b3 RFOEFAEET STUITD
&
3
= EREHAR TR EEE 7 AD
& HEEPIE. ThEEmT SERS
Biuid, dROEXREEAL
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RAEOELTEEL L0
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Box 12.2 Input-Output framework for domestic output and imports

Supply Table
Industries QOutput Imports Supply
Products Wl X m q
Output al
Domestic Use Table
Products Final use Use
Domestic products Uy Ya X
Imported products Un Ym m = emply
Gross value added W W
Output g ¥
Integrated Supply and Use framework
Domestic Industries Final use Total
products
Domestic products Ua Ya X
Imported products Um ¥m m
Industries v g
Gross value added W w
Total T q’ ¥
Input-Output Table - product by product
Products Final use Use
Domestic products Sa Ya X
Imported products Sn Ym m
Gross value added E
Output xT y W
Input-Output Table - industry by industry
Indusfries Final use Output
Domestic indusiries Ba Fa g
Imports from indusinies B Fem m
Gross value added W W
Output a y

Ry R12.2 ENEHERBADBAER I L—LT—Y

ftgaw
% T 8 s
T v X m q
EH gT
EREEE
E R =
EfEED Uy Yy %
B ES Uy m m
£ il L w
B g’ ¥y
et As
EHEER EX miER it
EBrikEs Ug Y X
B A LES Um ¥im m
BE v q
£ i i W W
(ot X g ¥
BAEHSE - £F®H < EEWH
‘ERER % iiE R =
ENEED Sy ¥y X
BAEES Sm Ym m
$8£+F i E
EEHY 'y y w
A - B X
A R R
ENEED By Fa g
A EED B Fm m
A e W w
A g’ ¥
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Table 12.4 Transformation matrix for the product technology assumption

] Industries )
Agriculture Manufacturing Senvices
and construction
ﬁ | Agriculture 1.4809 02117 -0.2692
B Manufacturing and
£ construction -0.0022 1.1075 -0.1053
| Services -0.0274 -0.0357 1.0631

K12.4 EEMERREDERITH

EE
o UyiigE - TR G ol il 3
*
L2 1.4809 02117 0.2692
£ mag.opng
fL, s i -0.0022 1.1075 0.1053
F— AR 00274 -0.0357 1.0631
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Table 12.5 Product by Product I0Ts based on product technology £12.5 E£EPEMEREICESICEEVXEEDOBRAELR
Input-Output Table PAFEHE
Products Final uss ili% ﬁ%{;&fﬁ
Manufacturing Final Gross Output = EH
e and S consumption capital Exports B REE-EEE % (G Sk Sl REARTE L i H )
4 construction expenditure  formation =P =
|Agricuture 8.40 833 -1.50 13.18 008 1047 37.96 R 640 933 150 13.18 008 1047 37.96
9 = 3 ol e | s
% iins:l;a;t;:nu and 10.45 11803 3588 _— 7384 17504 Ao ‘E:' B . R 1045 116.03 3568 32,04 73.94 17594 44408
& |Servicss 0.33 B1.13  217.11 477 2075 11205 758,37 #H o |p—pag 023 6113 217.11 344 77 2075 112.95 756.37
(€ [mports 77T (T TTiza TimTz eesr |G 7533 T mmsn maam | ERTE g WA 124 13372 6952 75.33 3650 24482 56123
£ |gva | om0 1zase 4mesms | 570.5¢ % o EAINRE 20.10 123.88 43556 579.54
Input 37.08 44408 756.37 46533 13127 544.17 BA 37.96 444.08  756.37 46533 13127 54447
Input Table of Imports i N FE
. =N .
Products Final use ilﬁ% J’IS{%H&H:}
Manufacturing Final Gross Total B¥ HER-ERE V-rARKEREH REFRER [ ]ss] &at
Agriculture and Services | consumption capital Exporis ES
r— ZIIE I EILE T L35 1.11 5.91 037 125 0.03 6.45 1538
AELLIIE 1.11 8.21 0.37 1.26 0.03 645 15.28 Qe | zgsn
2 |iarutacturing and g |BER-ERX 101 10933 2658 61.07 3149 17158 40104
g |antseiunng an 1.01 10023 26.58 61.07 31.40 17158 40104 R
H == 4 > 079 17.48 4331 13.02 498 66.81 14481
L |eenicEs 0.7 17.48 43.31 13.02 4.08 £8.81 144,81 =%
ol leccooooascancooo e ___________| S Ch 1.4 133.72 69.52 75.33 36.50 24482 56123
sl 1.34 133.72 952 7533 38.50 24487 56123 - -
- Wil A A AT AEE N E
Input-Cutput Table with net exporis — — -
A PEYD Fech&E
Products Final e = R — —
! nEveE EF Haf Bmg V-CARRTEELE REFER | Awo e
Manufacturing Final (Sross Output ®
Agriculture and Services | consumption capital MNet =
construction e e T % 752 1624  -188 14.43 010 154 37.96
I 7.52 1824 -1.88 14.43 D10 1.54 37.06 g |BHER-ZRR 1147 22536 6226 9311 105.44 -5355 444.08
#  [Manufacturing and oy exm
o 1 P a1 H— 1 A
E e —— 11.47 22536 62.26 8311 10544 -5355 444 08 3 112 7860 26043 357.79 2573 3495 756.37
o [Services 1.12 7860 28043 357.70 2573 3495 756.37 i i 20.10 123.88 43556 979.54
B ET [ aoan qz3ass  a43sss | T T smos £ 37.96 44408  756.37 46533 131.27  -17.05
[ 37.96 44408  756.37 465.33 13127 -17.05
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Table 12.6 Transformation matrix for industry technology assumption

Products

Agricufture Manufacturing Services

and construction

8 Agriculiure 08372 0.0335 03284
g Manufacturing and| 0.0118 08289 0.0582
g construction

E |services 0.0082 00526 0382

®12.6 EFREMREDERITI

g
RE AR BER 4
|
| 3 0.5372 0.0335 0.3704
ik - EmRR 0.0118 0.0280 0.0592
b
I 0.0082 0.0526 09382
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Table 12.7 Product by Product IOTs based on industry technology

Input-Output Table

®12.7 EEEMRECEICEEMXEEVMORAELK

B EH#
Products Final use
= B g
Manufacturing Final Gross Qutput il s
Agriculture and Services | consumption capital Exports e B -AEE V—vr A RGN BEREH RERER i EH
construction expenditure formation ¥
Agriculture 2.89 880 255 13.18 0.08 1047| 37.96 e 289 8.80 255 13.18 0.08 1047| 37.96
w |Manufacturing and TR - BRERE
T |construction 6.85 102.84 52.47 32.04 73.94 175.94 | 44408 = 6.85 102.84 52.47| 32.04 73.94 175.94 | 444.08
S : ? e
GeEE 510 6951 2030 34477 075 11295 | 75637 e 5.10 6951  203.3( 34477 2075 11295 | 756.37
£ [Imports 3.81 119.15 81.61 75.33 36.50 244 .82 561.23 é &éﬁ)\ 381 119.15 81.61 75.33 36.50 244.82 561.23
£ [eva 19.31 14379  416.45 579.54 i o AL ffifE 18.31 143.79 416.45) 579.54
o 3796 23408 75637 16533 13127 54417 BA 37.96 44408 756.37] 46533 13197 54417
Input Table of Imports g N AT
Products Final use HEFER R B sat
Manufacturing Final Gross Total s Mgk - R YA RGHE REAER i
Agriculture and Services | consumption capital Exports # S
construction expenditure formation
Agriculture 057 600 108 125 002 5.45 1538 =33 0.57 6.00 1.08 1.25 0.03 6.45 15.38
n " —
T |Manufacturing and 8 |MEE - BmEE
2 | construction 247 04,92 39.53 61.07 3149 17155 | 40104 B 247 wam 3983 e1o7 3149 17185 40104
T e
o . — 3
Services 077 18.22 41.00 13.02 498 6681 | 14481 : 0.77 18.22 41.00 13.02 4.98 66.81| 14481
Prate=1
Total 381 119.15 B161 7533 3650 24482 | 56123 ot 261 JleLle B 533 88 ZFP || eflze
LA L Ea 2 7, Y PN e
Input-Output Table with net exports B & L2000 A T2 BN TE LR
Products Final use e R b
iy Al R = — bz R \’{‘_’ﬁ\" 2 = i e
Manufacturing Final Gross  Net Output e ;ZL?E e %LA T
Agriculture and Services consumption capital Exporis -
construction expenditure formation T
— T P e T e . i e RE 3.46 1479 363 14.43 0.10 1.54| 3796
. . W - R
*g Manufacturing and E 9.32 197.76 92.00 93.11 105.44 -53.55 444.08
3 construction 932 197.76 92.00 9311 105.44 -h3.55 444 08 E .
B ervices . 173 24430 s57 70 573 3aas | 75037 FoEAR 5.88 87.73 24430 357.79 2573 34905 | 79837
A i 19.31 143.79 416.45 579.54
NG i iy el TR B 37.96 44408 756.37 465.33 13127 -17.05
Input 37.96 44408 756.37 46533 131.27 -17.05
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Table 12.8 Matrix for hybrid technology £12.8 N4 Ty FEHMREDITI

Industries pE%
Manufacturing ™ e =
Agriculture and Serviees i B3 - BE Y
construction

8 v 1 1 1 T 1 1

2 |and construction s |mee . mos | 1

= |Senrices 1 0 0 iﬁ -
H—1 R 1 0

1 = Product technology assumption ; Gl
1= £EDEITRE

0 = Industry technology assurnption e bt ey e
0= EFREWEE

£12.9 N TV vy FEIHREDERTSI

Table 12.9 Transformation matrix for hybrid technology assumption

iE 2
Industries PR
: B BESE-ERE Y-rAE
Manufacturing
Agriculture  and construction  Services

Agriculture 0.0000 01770 01574 B 0.0000 -0.1770 0.1574
2 i gl S AR
S |Manufacturing 0.0000 0.9854 -0.0057 5 [RER-EEX 0.0000 0.9854 -0.0057
B and construction =
& |services 1.0000 0.1916 0.8483 D bl =S 1.0000 0.1916 0.8483




Table 12.10 I0Ts based on the hybrid technology assumption £12.10 N Ty FEMREICEICBRAEHR
Input-Output Table BAEH#E
Products Final use !1: l'}f% j’%'{%i{% fﬂ
Manufacturing Final Gross Output F—rR HEH
Agriculture and Services| consumption  capital Exports BE HEE-ENZ % Vg ek el HEE AR il :
construction expenditure  formation
Agriculture 0.03 098  13.22 13.18 008 1047 37.96 0.03 0.98 13.22 13.18 008 1047 37.96
£ |Manufacturing and 210 9831 6155 32 04 7394 17594 444.08 B . R 230 9831 6155 3204 7394 17594 44408
'8 construction
o |Services 10.50 79.51 187.90 34477 2075 11295 756.37 H— AR 10.50 7951 18790 34477 2075 11295 75637
E |Imports 3.89 128.74 71.95 75.33 3650 24482 561.23 A 3.89 128.74 71.95 75:33 3650 24482 56123
o IGVA 21.25 136.53 42176 579.54 B iE 2125 13653 42176 57954
Input 37.96 44408  T756.37 465.33 131.27 54417 B 37.96 444 08 756.37 465.33 13127 54417
Input Table of Imports A AT
Products Final use = I"f% }»1—;: ik f‘ﬁ}-ﬂ
Manufacturing Final Gross Total = e -z = = - o
Agriculture and Services | consumption capital Exports BE  RER-ERE V- EEHEXH LEATR R &t
construction expenditure formation # i oo
2 Agriculture 0.02 5.02 261 1.25 0.03 6.45 15.38 =33 002 502 261 125 0.03 645 1538
3 2’:)?;?:32;‘;’;"9 2 175 10216 2301 61.07 3149 17158 401.04 || REE - EEE 175 102.16 33.01 61.07 31.49 17158  401.04
* Services 2.1 21.56 36.33 13.02 4.98 66.81 144.81 H— A 21 2156 36.33 13.02 4.98 66.81 144 81
Total 3.89 128.74 7195 7533 36.50 244 82 561.23 EXa 3.89 128.74 71.95 7533 36.50 244 82 56123
Input-Cutput Table with net exports Hilidg Y AR A A A TS BRAEE
Products Final use !L; l';'f—% ﬂf\/x{%fﬁ
Manufacturing Final Gross Net Qutput > T e e e
Agriculture and Services | consumption capital exports B RUER - MR ? B ERHR BEERE i P
construction expenditure formation *
£ Agriculture 0.05 6.00 15.83 14.43 010 154 37.96 [ 0.05 6.00 15.83 1443 010 154 37.96
- M ——
g |Manufacturing and 405 20047 94.56 9311 10544 5355 444.08 ISR - HEE 405 20047 9456 93.11 10544 5355 444.08
& Services 12.61 101.07 224.23 357.79 2573 3495 756.37 ) H—E R 12.61 101.07 22423 357.79 2573 34.95 756.37
GVA 2125 13653 42176 579.54 HLAH N fE 21.25 13653 42176 579.54
fopdl SOG4 1B (7] LESE Bl ST BA 3796 44408 75637 46533 13127 __17.05
. . - . = Ao s 4=
Table 12.11 Transformation matrix for the fixed industry sales structure | & 12. 11 EEZERFE#EEETERE D THITHI
assumption
Industries R
: : . 5% WEE - BRE 2 V—C R
Agriculture Manufacturing Services R R - RBOE =
and construction -
T [Agriculture 15779 00193 00144 s | s 15779 00193 -0.0144
=] = T 1o HE ¢ X A
3 [Manufacturing and 0.0256 10807 -0.0603 2 0.0256 10807 -00603
E construction - : : Ei
. e o
| Services -0.5523 00614 10747 p— AR 0.9523 -0.0614 10747
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Table 12.12 10Ts based on the fixed industry sales structure assumption #12.12 EXBRGEEEEEREICES(BRAEHE

L S L ==
Input-Output Table AR R
e 4 -
Industries Final use PEZ HL %{%Fﬁ
Manufacturing Final Gross Qutput e gt gpanae T EA 2 T FEH
A ] consumption capital BE  BLEE-EESE - bed it - R AT L s}
griculture truct Services dit i . Exports
SR SiAU e Eer 6.65 11.66 298 1522 -160 1151 40 45
2  |Agriculture 6.65 11.66 298 15.22 -1.60 11.51 40.45 .
% |Manufacturing and = 8.39 11247  37.25 13.49 7865 18305 43331
] N B8.39 112.47 3725 13.49 78.65 183.05 433.31 4
e op=Tc 117 5b.66  224.02 361.28 17.72  104.80 764.66
o 1w mm e s _uz suo SRS P LB W — A
I V] ———— an__ien oo EESSSS—— s
Input 40.45 433.31 764.66 465.33 131.27 54417 —— = - - - - -
Input Table of imports i A AT
Industries Final use Ji% ;Zif\éf‘{"‘xi}:ﬁ
Manufacturing Final Gross Total B Bt S el S BEEEETH . . i &3
Agriculture and Services | consumption capital Exports g REEETEAL
construction expenditure formation = :
.2 [Agriculture 1.18 792 -054 0.61 -0.63 591 14 46 ;E%%{ . 118 7.92 U 0.61 =L 5.81 e
- . Fu = 3 = <
é t’llja;r:;fzzttiir;ng and 157 10701 3557 65.18 2373 181 201 424,96 :f 157 107.01 3557 6518 3373 181 20| 424 26
= “|Senices 022 880 4326 9.55 3.40 s7.71| 12251 F_EAR R 880 4326 9.56 340 5712
Total 254 153747829 7533 3650 24487 56123 St 254 12374 7829 7533 3650 24482 56123
Input-Output Table with net exports AT NEEH TR
Industries Final use ;Zﬁc\éf‘{"‘xi}:ﬁ
Manufacturing Final Gross Net Output X3 Bl R g [ et il HH BEH
Agriculture and Services | consumption capital exports 1 REATER
construction expenditure formation -
8 [Agriculture 7.84 1958 | 362 15.82 224 296 40.45 .84 19.58 i 15.82 224 2% 4045
g |Mansfackring and 9.96 21948 7282 78.67 11239 6002 43331 o 9.96 21948 7282 7867 11239 -60.02 433.31
= |senices 095 6447 267.28 37083 2112 4000 764.66 YRR 0.95 8447 267.28 370.83 2112 4000 764.66
GVA 2170 129.78 428.07 57954 HR i fiff iR 21.70 12978 42807 579.54
Input 40.45 433.31 764.66 465.33 131.27  -17.05 BN 40.45 433.31 764.66 465.33 131.27 -17.05

Table 12.13 Transformation matrix for the fixed product sales structure | & 12.13 B HRFERARICEB I N -4EEYMRG:EEEETEHRE D EHRTSI

assumption for rectangular SUTs

Products FPER
Agriculture  Manufacturing Construction  Trade, transport Finance and Other 223 BE® B E - Eg - B1E EF;??&:}i . it

and communication business services services R x :

% |Agriculture 0.6789 0.0036 0.0010 0.0021 0.0441 0.0013 ;%% - g'?;gg g ggig ggg:g gggi; g'ﬁggl

£ |Manufacturing and 0.1357 0.8945 0.9510 0.0610 0.0284 0.0111 = o : : :

3 |construction ‘

£ +— A% 0.1853 0.1019 0.0430 0.9368 0.9276 0.9875

Services 0.1853 0.1019 0.0480 0.9368 0.9276 0.9875
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Table 12.14 I0Ts based on the fixed product sales structure assumption derived

from rectangular SUTs

RAELHR

®12.14 EROHKRERRICEHSh-EEVMRFTEWEEREREICEI<

Input-Output Table 7 AFEHE
Industries Final use BE S B
Output EH
Manufacturing and Final consumption Gross capital Bx A - BR F—E R | AEE % S AR [
Agriculture construction Services expenditure formation Exports E-3
= Agriculture 3.07 7.99 6.53 12.70 073 9.44 40.45 Bx 3.07 799 653 1270 073 944 40.45
5 |Manufacturing and 8.00 101.85 5013 39.04 69.68 164.61 43331 mlEE - BREE 8.00 101.85 5013 39.04 69.68 164 61 43331
T w N
£ 3| construction e
Services 5.15 69.96  201.63 338.25 24.37 125.30 764.66 I
=t 5.1 1 1253 J
o Elimports 2.54 123.74 78.29 75.33 36.50 244.82 561.23 ) i i s o b £ 1290 i
GVA 21.70 12978  428.07 579 54 H 9N ) 2.54 123.74 78.29 75.33 36.50 244.62 561.23
Input 40.45 433.31 764.66 46533 131.27 544 17 * F| A 21.70 12978 42807 579.54
BA 40.45 433.31 764.66 46533 131.27 544 17
Input Table of imports "
- A AT
Industries Final use
Total EE FER }
Agriculture Manufacturing and Services | Final consumption Gross capital Exports - - — — &3t
construction expenditure formation [-E3 i - Rk *d% A | EAEE AT it
2 JAgriculture 0.54 533 1.57 1.10 023 573 14.50 - - -
% |Manufacturing and 1.15 9103  33.26 54,98 2844 15794 | 367.10 B - 833 1ol 110 023 013 L
S |construction w RiE % - BERE 1.45 91.03 33.26 54.98 28.44 157.94 367.10
- "
) 56 . . . . ) s il
- 251 ALY 783 35 oirsr | beTas poexk 056 a1 347 026 782 et | ioe
&t 2.54 123.74 78.29 75.33 36.50 244.82 561.23
Input-Output Table with net exports fitidi HH A kR AOA A TSR A FEH
Industries Final use —
Output Ex A -
- - - = - - 3=
Agriculture Manufacturing and Services | Final consumption Gross cqplta\ Net S WEE - BEE O H—E R e e TEATR EZro
construction expenditure formation Expaorts =
E Agriculture _ 3.60 13.32 8.09 13.80 0.96 0.68 40.45 360 IEKT) 500 1380 096 06s 7045
2 I'vlanufact_unng and 9.44 192.88 83.39 94.02 98.12 -44 55 43331 044 192 883 2339 04 02 93 12 4455 43331
g " construction
Services 5.70 97.33 24510 357.51 32.19 26.81 764.66 5.70 9733 24510 357 51 1219 26.84 764.66
GVA 21.70 129.78  428.07 579.54 3170 12678 42807 57054
|ITpLIt 4015 433.31 764 .66 465.33 13127 -17.05 A0.45 43331 764 66 465.33 131 27 17.05
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Table 12.15 Transformation matrix for the fixed product sales structure | & 12.15 EABOHBERARICEEIh-E£EYMRGEEEREHRE D EBRT
assumption for square SUTs 5
Products £ EEM
Agriculture Manufacturing and Services FES Misd - BEE H—r A
construction 3
5 Agriculture 0.67849 0.0030 0.0176 |E$ 06789 0.0030 0.01786
'ﬁ Manufacturing and 0.1357 0.9064 0.0339 miEdE - Bavs 01357 0.9064 0.0339
3 |construction t
[ = E
= |Services 0.1853 0.0905 0.9485 o (H—rRE 0.1853 0.0905 0.9485
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. . ~ == -—
Table 12.16 10Ts based on the fixed product sales structure assumption for | & 12.16 EAHBOUEBRERERISEH Sh -4 EYERFGEEREICE (B
square SUTs AEHTR
Input-Output Table ?fi 7. ﬁ H_ln‘fi‘
Industries Final use pE2E B=RE R
Manufacturing Final Gross Output - = — HEH
- and Services| consumption capital R B MEE-RNE P b el ddlunl B AT AR el :
0 construction expenditure  formation p —
8 Agriculture 3.04 773 428 15.12 0.64 9.64 40.45 B a0 il 420 T s 961 Rl
; i s . AR 5 6
E gil;L:rfSELL:}r;ng and 8.04 101.09 49.20 4252 67.73  164.72 433.31 ” RS- B 804 101.08 4920 42 52 6773 16472 43331
2 ] o |lr—rag 513 7097 204 .82 33235 2639 12500 764 66
= |Services 513 70.97 204.82 33235 26.39  125.00 e . T
—————————————————————————————————————————————————————————————————————————————————————————— ™ B : i [
E |Impons 254 123.74 78.29 75.33 650 24482 561.23 E P p— 2? ?; 13; :: 4;2 E? LS el lat ::’;iﬁ
i |eva 2170 12078 42807 579.54 eMAMEE ) 70 129 L 2t el L =2
__________________________________________________________________________________________ ok -
Input 40.45 4331 764.66 465.33 13127 54417 5 i s i i el s S
=0, L = 1
Input Table of Imports i AFAR
e =
Industries Final use BEXE RAEAE
Manufacturing Final Gross Total B MER-EEE VU RRSHRZH R AR it aRt
Agriculture and Services consumpfion capital Exports *
construction expenditure formation - ¥ 053 496 1.18 126 0.20 6.08 14 22
. ) oo E « RS
£ |Agriculture 0.53 496 1.18 126 0.20 6.08 1422 " SR - BEE 1.46 9221 3350 55.05 2872 15364 370,50
3 tmacion 146 2 33.50 55.96 2872 15864 370.50 ® lp—rxz 0.54 26.57 43,61 18.11 758 __ 8010 176.51
@ gconstugion ) 0 ¢ v« el e AEEe s R R | emltEE et M Dl ROl IR f SUIL b M
o lsemiees,______|____. 054 . __. 2657 .. 4361 1811 758 80.10 | . 176.51 =k 2.54 123.74 78.29 7533 36.50 24482 561.23
3 o -, *9 L ; -z
Total 254 123.74 78.29 7533 36.50 244 82 561.23 :&E%‘J H_J[ ;‘£ Fi”fﬁ.f;}-lé /"L ;"L,_ ?ﬁ)\ﬁtﬂi‘f
Input-Output Table with net exports )
PEE et
inustres Final use BE WER @B U CA REWRAE SWADR  Wmm |
Manufacturing Final Gross Oufput _ E
Agriculture and Services consumpfion capital Met B 358 12.69 f 4B 16.38 0.85 1.50 40 .45
construction expendifure formation  exports L, |BuEE . BROE
i % =g 3 [ 3
2 | Agriculture 358 12.69 5.46 16.38 0.85 1.50 40.45 3 e HE-H coi i s et s
i i B b s = 567 97 54 248 43 350 46 3387 2850 764 66
g [Manufacturing and 9.51 193.31 82.70 95.48 9645  -47.14 433.31 / 2
B |construction H
L.dgeviees L)oo 567 _____ 9754 24843 35046 3397 - 2859 | __. 764,66 BA 40.45 433 31 764 66 46533 13127 -17.06
I G | ___ 2170 ____ 12878 428070 . 579.54
Input 40 45 43331 764 .66 465 33 13127 -17.05
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Table 12.17 Absolute deviation of IOTs based on rectangular SUTs less I0Ts | & 12. 17 4 OHUKRERARICE I BAEHENSEAKOHERERRICE
—
based on square SUTs for Model D DLBAEHREFZIRLI-ETILD OftxRE
Input-Output Table ¥ ONEE
Industries Final use FEE B i
Manufacturing Final Gross Output o B
: i b | o —EA i g o e A1
Agriculture and Services| Censumption capital Exports B s REE % EEER T S8R LTl
. construction expenditure  formation =
« |Agriculture 0.02 0.25 235 242 008  -0.19 0.00 L33 0.02 0.23 225 -242 oo 049 0.00
@ .
5 |[EEEIE En 0.04 076 0.93 348 194 011 0.00 | . i -0.04 0.76 0.93 -3.48 194 011 0.00
_g construction u
£ |semices 0.02 401 318 5.90 203 0.30 0.00 L b 2 W~ . Cl | — L A L L 0.00
-§- B S I fg B
& |GvA e R R
Input 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00 0.00 0.00 0.00 0.00 0.00
Input Table of Imports TR S
Industries Final use pESE B E
Manufaciuring Final Gross Total BE WEE-REE VY—r R [BREREH . i it
Agriculture and Services | consumption capital Exports ) N % ’ T B2 ARl b
_ construction expenditure formation 1 E ~
‘£ |Agriculture 0.01 0.37 0.39 017 0.03 -0.35 0.28 .E;E? . BRyE i i 20 ad niH Hh St
% |Manufacturing and H =kt BRI -0.02 -1.18 0.24 -0.98 -0.28 -0.69 -3.40
T ] construction 0.02 -1.18 -0.24 -0.98 028 -0.69 -3.40 il i 081 sl o iy i i
Colsevees | 001 ___ 081004 145 025104 | ..., 112 SETART ok RERRAS ot REREREY .t ERERRED SRR e R L Bl
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - -
A i N W o g1 e
Input-Output Table with net exports LM AL SIA A IR ERONEE IR
P =1 g [
Industries Final use ,lé_;@ ik?&ﬁ:m
Manufacturing Final Gross Output %*t ‘K‘fﬁ'ﬁ; = ;_Ei'&!- :23 4:.' =g ﬁi“'}?éiﬁ f-’. |!T'| ‘ﬁz 'I‘;I- ’f’;ﬂéht 'H':ﬁlﬂ T‘FLH
Agriculture and Services consumpfion capital Met *
construction expenditure formation  exports S 0.03 0.63 2.64 -2.59 011 -0.82 0.00
2 [Agriculture 0.03 063 2.64 259 0.1 -0.82 0.00 s |- maE 0.06 047 069 445 167 260 0.00
g || CIEETI s -0.06 042 0.69 -4.46 1.67 2.60 0.00
B |construction
.. Isemviees L 004 _ __ 021 ___- 332 ] 705 ___ .78 178 o 0.00
YA ...
Input 0.00 0.00 0.00 0.00 0.00 0.00
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Table 12.18 Alternative presentations of Product by Product IOTs F12.18 £SEVM<EEYPOBRAEHEORBHERT
Input-Output Table ¥ AFEH #
Products Final use HeEEYD BN
Manufacturing Final Gross Cufput = EH
] : MERCREE | . [REEREH REAER H ¢
Agiiculture cons;:njjctinn . t:;nsumpucn capital e B BEEERaE " R R S B AR B
penditure  formation
2 |agricuiture 5.40 933 150 1318 008 1047 37.96 . |RE 6.40 933 NEEs0 13.18 008 1047 g
g ) s s
g [Manutacturing and 1045 11603 3568 32,08 7304 17504 | 44408  m . v 10.45 11603 3568 3204 7394 17504 | 44408
& |services _ |LiimEa...... [ RER-L L ALH N 34477 2075 11285 | 75637 Rk 03 6113, AL .. 30097 .. 2005 11205 [SEREGAn
£ [impons 134 13372 6952 7533 I650 24482 561 23 i 75.33 36.50 24482 561.23
Sogeva 2000 .. 12388 43550 eRee——__ 07904 ) lesmnWE VR APR 25000 e 2hi ]
Input 37.96 444.08 756.37 465.33 131.27 54417 465.33 131.27 54417
Input Table of Imporis Mg A 3% A2
Products Final use ;_‘tpi_rffgj %%{5 {é i3]
Manufacturing Final Gross Total = T T T ST TTET T T Al
Agriculture and Services | consumption capital Exports R BuER - HEE ;_ A PR X B AR it e
) construction expenditure  formation - 2
2 [Agriculture (KK 6911 037 125 0.03 645 1538 & ?Aﬁ# e 1.1 6.01 R 12 oo fdh el
= Mlisge - B
g 2’:;::::523:)’:1”9 and 1.01 100.33 2658 61.07 31.49 171.55 401.04 H = K 1.01 109.33 26.58 61.07 3149 171.55 401.04
® lservices | w7s 1748 4331| 1302 . 498 ¢ 66.81 14481 I = S . 1748 A BFOD 408 . 66.81) __ _144.51]
Total 1.34 133.72 69.52 75.33 36.50 244.82 561.23 =} 1.34 133.72 69.52 75.33 36.50 244 82 561.23
Input-Output Table with net exports B H 2 HL A A TN PE
Products Final use HFEHD ok caadlit
i Manufactunng Final Gross Output BE  MER BEE F-UR [RAEHRXH @WATE R FEHH
Agriculture and Services consumption capital Net %
construction expenditure formation exports
g [Porcuture 752 624 188 1443 0.10 154 37.96 5 |BE 7.52 16.24 [-1.88 14.43 010 1.54 37.96
3 :Li':ﬁg;‘:)’;”g Tt 1147 22536 6226 93.11 10544 5355 44408 SUEH - MR 1147 22536 6226 9311 10544 -53.55) 44408
C_L“ Services B bt 1 L -1.12 78.60 26043 357.79 2573 34.95 756.37
-------------------- 44408 37.96 44408 756.37 465.33 131.27 -17.05
Input-Output Table with supply and use G R A LA AT NEEH
Products Final use HpESD B s
Manufacturing Final Gross Use ¢ LS, ERAEE Ah L &5 + % T L 2 1
Agriculture and Services | consumption capital Exports A MR EER ;{: R RS RRATA it B
) construction expenditure formation -
g Agricullure 752 1624 a8 1443 %3 7.52 16.24 -1.88 14.43 0.10 1.54 53.35
BB - BREE
g cMoilutEELL:)r;ng and 1147 295 3§ 5296 93.11 2 i 11.47 22536 62.26 93N 105.44 -53.55 84512
o 357.79
Services, _______.\____-112 _____ 7860 _26043| ____3577% e
Supply ~ am533
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Table 12.19 Empirical example of Product by Product IOTs

Input-Output Table
FRODUCTS FINAL UGE Toal
Trace, ranspor Financeand Other | Total | Findl consumpion spengiure ' ‘Changes Changes in Total “‘b;“':f":
Agricuiturs Manufzetring Construction d busness sewoss Households NPISH ~ General ; n  imventones Expons =
communication  semices (8] 8 @  govemment f“m-a A ) ""‘TE,‘
m @ (£ 5] &) ] (19) {12) o4 | 15
| Agricature: 2316 e 0 [ [ 1e| a0 o6 2z “az weE| 10s2| B7E2
i 1081 42018 6362 754 4360 2651 B2 12eH B R425 112 13 6280 121178 188 405
2 | Constructon 7 883 o7 1062 3800 1779 10021 140 24323 -38 503 m250| 45772
3 | Trade, transport and 23 12805 2100 18364 5000 2845 43772 55600 459 o7 2 334 21550 01472134750
§ commurication
% |Finance and business 370 320 4530 17853 20781 754 earig 38 Em 1008 9781 0 - 17 111| 58260127 508
senvices
Cther senvices 8 286 51 1066 453 1620 3400 13045 5416 S8 13 - 106 1 7| T21m| 75643
[Tolal at basic prices. 1004 TiET B0 45057 #4418 16789 207 (5| 100165 5416 58087 G073 1257 1471 131063371 55| 5i8 0
Imports GE 51460 1845 12485 BEEEE EE 1468 1255 @% &1814 | 151 208
Taes less subsidies cn 7 862 226 1333 183 2648 o84 2704| 3WTIB
products
[Total at purchasers prioes (10} 4083 1m4ess 2808 60 506 FECIY 63 431
Compensation of ) 41 25857 10218 @422 20 %2 40 475 144 A
employees.
g Cther faxes less 12 1448 7 545 1782 2267 1014 485q
£ | subsidies an production
2 |Consumptionoffies (13 1820 11 510 142 W17z 217 697 53 46
4 |capital
2 |Metoperating surpius (14 3214 13 473 5032 23880 22127 451 72 10!
Gross operating suplus__(15 =] Az 455 081 4sess 11480 125667
GVA 118 EE 5156 17216 7445 75115 52 6v6 274 868
input at basic prices [k 8762 1Bo4ls 45770 134750 127508 75643] 578 300
Input table of imports
PRODUCTS FINAL USE Total 2
] "~ Trace, Fanspor Financeand Ofher | Totdl |_Final consumption expenditure __—_— "Changes Changes n ol :;
Agriaitrs Maufscurng Constucton  and business  senjoss s NPISH  Generd Y n  inventoriss Exporis
N communication  semicss  (B) ""*'{5) B govemment (<P valuables  (13) ) | e
i @ ] “) (2] 0] (10 12) 4 | 115) -
[Aorcuture m 176 1Tz H 148 1 16 20 1070 I 0 58| 114] 3z
Manufacturing @ 618 55848 1302 5506 138 2041 7o702|  ooEme 1422 12310 807 1344 17 112| 53888124 500
2 |Constructon @) 2665 204 a7 4“4 4 = 563
3 |Trade. transport and ) 2 2085 150 5150 1a78 am| o410 586 % 745 28 417 5565| 14084
3 |communication
% |Finance and business  {5) 7 531 o 1527 2074 308 6443 145 473 618 7081
senvices
Cther senvices o] o [ 108 2 121 s 384 4 118 st0| &
Toral @) B 41400 4845 12485 613 3731 B247)|  Z30ar 14058 1355 26 1331 21350 61814]151 203
Input-OUtput Table with net expons
= FINAL USE Toral
Trade_ranspor Financeand_Ofher | Towl | Final consumpion spendiurs _ _____ Changes Changes i _Het_ | 1ol | o
Agriculture Manufzetunng  Construction and Ness  Senices dids NPISH  General capital in inventores Exports prices
communication  semices [8) = @)  govemment ® aluabes (1) (14) A
i @ @ 2 & fu} il o o g | 19
[Porcuture 2482 6065 g E3 ] W sem| 202 70 ~32 22718 05| Bi®
., | Manutscturing 1708 TS D7 13040 5763 5e93 1358l 33ES 1749 21738 1929 2737 -11198) 50477186405
2 | Consiructon 7 1148 10131 2018 3o 1282 10565 140 24373 - 38 o| zsee7| 4572
3 [Trade. transportand 248 15000 2258 3514 7885 3133 mee| se1ss 4575 o511 240 33 10748| 2060|134 750
S |communication
% |Finance and business kg 10851 4627 1180 2755 7872 758EZ 36660 1008 10254 0 -1 4085| 51846 127 0B
senvices
Cther senvices [} 267 51 482 1756 37EE| 13420 5416 S31@ 113 4 -257| 71878| 756843
Toial 4005 im7  TER 554 J0010] 70650 143250 6416 G04G2 66548 0182 280 1110 251852] 508 30
Taxes less subsidies cn TE 53 6 = 2&5| Gos4| 22810 T 280 182 7T 7| =70 B
products
[Total at purchasers: prices (8) 40B3 _ 1a4eEp  280% B0%06__ 52303 70oo 303407 106083 5416 61080 AU41E 21335 28w 1807|3847 012138
Compensation of o) an 2687 10218 WAz 28 Gz 40 47F 144 A
employees
., |Cther taxes fess ) 1448 7 545 172 2267 1014 485
% |subsidies on production
2 |Consumption offied  (12) 1620 11 510 142 w2 217 6o 53 46
4 |capital
% |Metoperating supius (13 3214 13 423 5032 73880 21T 4512 7218
Gross operating suplus__(14 [ 2404z 9455 081 438m0 11430 125667
GVA (15 3700 51616 17216 74245 75116 52 e7e 274 86a|
Input at basic prices 118 G762 BG5S 45772 TS 750 127508 75643| 576 360

Austria 2011

R12.19 £EYxEEVOHRAEHROEH

BAENE
e REfER
R : _ i;:':
2% WER HER b —psr  BEERE AES  mMEm eE | & |
3 2 =ty
[ m[ 2 e [ 101 15 1] sem 083 123 @ o8| 1ea| a2
WEE @ oo 42018 6382 7EM 43 28| 527 e 37 @48 112 1% 06280[ 121 178| 180,405
wEE 3 7 1883 o7 1eee 380 1z7e| tewar|  1em2 113 -3  se3| 28280| 45272
5 |HF - E S m 20 13805 2100 18384 s 2me| s3772|  se0 40 em7 2w 14 21550 91478 | 134 750,
2 em-wwsmeva @ 70 030 4530 es: 20781 7564 e0218| 454 toss  o7Et 0 - 177 11168| 8280|127 sce
) 8 28 5 1088 453 e8| 340  ams 5418 s M3 - 106 1 72153] 75843
M| 40 AT 4087 #4418 10268 207028] 120165 E418 8007 fama 1257 1471 131063371332 578 300
O] BT BT408 e 2485 a1% 3731 B478| 23067 Tags 1355 @6 1381 213%0| 61814|151283
® 13 882 28 1333 1sw@ 288 eess| 2:aw &7 280 1R 7 37| 287e4| 3778
T3 1Hes W0 EERE S B B T = Y SN M T E T R
)| M s8 10218 /AT 28062 4047 144 34
U2 4 s 77 545 762 2267 1014 4
) 1ew s 14: 10172 217 8 e7y 5 4e
EE2H () 4 3214 13am 5032 23888 2127 4514 P21
ERRS () [ ) Hoa [ 4081 4388 11489 125 047
| [mman g a7es S5l ni218 7e245_ 7511552078 274 888
SR \_ﬁ g782 188405, 452712 134750 127508 75843 578360
WAEE
T REER
BEFREE i
ns wiEE wEs a3 RELRE REST EHEW ozt [79°
¥ ONPISH —Mm [
[3 m 776 T2 3 ] @ w20 1078 ] T @] 11| sz
WEF 2 18 5848 4302 5606 13@ 2041 7072 20804 1422 3w s 14 17112] s3sss| 124600
HEE 8] 265 04 4 “ P 553
5 |0 w0 " 8 2005 150 510 15 33| 0419 566 % 45 1 28 a1re| s5585| 14mme
i
= &l aREEI—rA (5 7 1831 o7 1527 2074 w8| Baey 145 a3 o8| 7081
£OlRF LT ) 1 0 108 % m| o7y 384 a7 118 o
) & B1488 [eT) 12485 a1 a7a1] so47d 23087 1485 13575 e 1351 21350| 1a14] 151253
REER
B ERE py
= wEF wEE RFETRL RTER FUEH T I
i #H  NPISH  —mEwr  BE B
== 7482 E085 ] 2002 0 “® -2275| %] 8
P ] 1708 @75 10754 13525 1749 27 1@ 2737 -11188| 50477186405
LLE] 7 2148 013 1402 123 - o| 25es7| 46272
5 |BR - EW-EE 248 15000 2258 52185 s575 west 40 3183 10748| 82000134 750)
i
< |am - BARAY—E A an 10881 47 1e1e0 a7 7a72| 7eee2|  asen toos 10284 0 4008| 51840 127 508
tolkF L2 8 207 51 1174 42 176| 37es| 1420 S48 S8 13 " -267| 71878] 75843
[ A ) ERiE) 554 80402 ®Ab4a 3182 385 1110281862 578 300
78 ) 78 [ES) I 1T M 7| 28784 ] 33778
fe83  1mes 2066 G 61060 ea a1 W08 647 | B12 138
a1 BEr wae |42 28062 4047 144 343
-1 448 77 545 1782 2267 1084 485
1e20 11610 142 W02 21750 eer? &3 46
3214 134 60R 23880 127 4512 72 198
RS = Hed B 455 0BT 4ise 11469 125667
IR 3709 51516, 17218 74245 75118
EEEROE. 9782 188405 45772 14750 127 58

A—A RV T 2011
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Table 12.20 Empirical example of Industry by Industry I0OTs

Input-Output Table

INDUSTRIES FINAL USE
Total | Final consumption expenditwre  Gross fixed Changes Tot o\::IuT:
Trage, transport Financeang  omer ™ = capital n  Changesin Exports basic
Agicuture Manufacturing  Construction and business  services formation valuables nventories
communicaton senices ] HFISH - govemment prices
U ) ) ) ) ® | m —_— a1 1) 04 | 08 | g
R 12 [E)] ) iE) ~ R o
agricuture m[ 2= [E] = 20 ® 42 7o  1am T [ 182 T % 1318 2784] oseT|
| Manutacturing @| 12 sew ese 0200 5744 2623 TomE 1707 2 614 13684 1128 1403 ©8087| 120636| 100 00|
& |construction @) 1 2350 som 2454 2623 1411] t1esse[  17e7 0 21 23387 5 -3 ees| 25002 4403
E |rrade, ransport and ) e 14o1a 2486 17870 o730 2476 4Bo12| sz 18 4418 sess 20 201 20477| E8e26| 124 837]
% [communication
5 |Finance and business (5 7 o175 as2 18267 22678 7131 soess| e 1 847 4508 3 - 180 5os4| 48801] 108481
~ [services
Other senvices & 11 170 1110 e13 1eee| 41e|  13o07 sass  saoer 2283 - 7 1308] 75108] 70314
Total at basic prices m] 44 TEoe_ mam 47431 39431 1748] 207028 1201855416 Seeey 52873 1257 1471 131053 371332 578 360
Imports ) 63 52051 e 243 F417  3676| 8e4Te| 087 T4 1355 G628 1381 21350| 61814] 151203
Taxes less subsidieson  (2) @2 [ 2 1340 1630 2672 sos4| s 567 280 182 7 37| 26704| 33778
products
Total at purchasers’ prices (10]| 5440 188681 77406 1718 4653 736| 3034@) 106083 5416 61060 A48 7335 7 85 12800 458.830] 763 431
o=l an =51 WeTn 102 W 22007 41 07| 144 343
employees
g |t tues s 2 e 107 545 1786 20M 110y 4
& [subsicies on procucton
e e (L) [ Y 12 750 1542 werr 134 7480 53 459
4 |canital
2 |Net opersing surplus (1) 3058 16453 513 2 040 18o8s  4021] 72 188
Gross operatng suplus__(15)]__ 5503 203 sea 33057 37023 12401] 125667
GVA B 447 = TiEl8  B2e73 BE 45| 274 868
Inputatbascpricss  (17)| 987 Teeos0 493t TS 85 108401 78 314] 578 300
Input table of imports
INDUSTRIES FINAL USE
. . . . . Total 2
Trade, transport  Finance and Total Final consumption expenditure Gross fixed  Changes Total ==
| Agricufiure  Manufacturing Construction and business Cther Housenoas: NPISH Ganaral capita n Changesin  Exporis
communicaton  senices  sewvioes #) (5) govemment fomation valusbies Inventories =
m @ @ i) 5 [y ) 4y 18
() m [iE] {15) d
Agriculure I & 788 g 710 7| 223 = T 8 T T 7 13eg e
| Manutactring @ o5 553D 43k 5821 335 2088 70542 e 1413 12550 B 132 17011 53704 124337
& |construction @ 1 505 215 o 2 o eed 2 ] 32 1 e 7 el 11
E |Trade, transport and ) 1 2738 177 4728 817 345 seig 530 24 64 4 0 4128 5431 1504
% [communication
2 |Finance andbusiness  (5) [ 1821 o 1408 2201 320 s 150 10 133 0 1w e
T [services
Other senvices @ 0 o 4 10 13| 47 33 4 “7_ 118 o o 7o
Total [l Tie__ eaosi [ P E417__3ie| BasTd 2087 T4es 1355 we 1381 21350 I8
Input-Cutput Table with net exports
INDUSTRIES FINAL USE Total
Agricufiure Manufacturing Constructon Trade, transport Financeand  Other | Total Final consumption expendire  Grossfxed Changss Changesin Nt Total |output &
i [-3] @) and business  services Householss  NPISH | Genera capital n Invertores  Expors basic.
communicaton  services [G] IE] (9) govemment fornaion valusbles (13) (14} prices
) 5 [l (1o (1) 1z} {15) | (18)
Apricuiure m| 253 5153 a7 410 w6 93l 2875 0 4 20 0 T -2233 550 e
Manutacturing @| 1es og0o0 1118 15111 7078 661 140857 3o 2 2027 28214 1033 273 -9220 £9092] 109 050)
2 |Construction @ m 22 2550 2676 1420 12004 1780 0 21 2338 8 -28 138 25023 44931
2 [Trace, transport and @) 20 284 26 B386 2819 853 55123 15 4440 eex; 2 321 wsse| 70308| 124 837]
2 |communicaton
£ |Finance andbusiness (%) 7 MeE7 4006 7805 24080 7451 e630y  ean 1 856 463 3 -1 3010 43158 102481
services
Other senvices & 12 509 12 1267 713 1707 4%er] 13504 5338 53tdd 2430 18 7 135 74724] 70314
Total [ 58 1m0 272w BEA70 44840 21167 206607 143250 6416 604E2 66548 2182 110] 281 852 678 360)
Taxesless subsides on (2] 2 852 28 ED 1608 2674 6o 2810 557 280 182 T 307 26704 2a 77
products
Total at purchasers prices (8] | 6440 1a8cal 27486 61210 46638 2363 2034 186063 5416 61050 60416 2336 2850 1607] 308647 612138
Compenszton of O mew oz wee 22007 41 07| 144 4
emplovees
§ | Ot toxes les= M ey o7 546 1758 204 110 485
& [subsicies on producton
< |Consumpfonoffied {12 | g0 12 750 1542 wetr 1@ 74e] 5348
S |capital
2 |t opersting surplus 888 18483 5138 B 040 18080 21| 72 108
Gross operatng surpius 550 0203 660 37 37623 12407 1256
GUA 4 BOgsa 17485 Tios 62023 BA4TH 2748
Input at basic prices DeEr_ feecsl _ a4ga 134837 100481 70314 583

Austria 2011

R12.20 EEXEXROBEAEHROEH

BAEHE
B e
RERREY f’;:ﬁ
EW- REE o8 EH = = BEERL RERE FHIH i
o AT F o £ pisH a:; L ®
53 2374 208 Esl 42 7083 1320 [] £ 182 [} B 0 867
mEE 1220 0280 5744 3823 70315 14707 2 814 134 1120 140 199 850
wEE 12 2454 3623 1411 18039 1747 [] 2 23367 5 -3 440
i - - AR U4 17 870 6738 3475 45812 54542 15 4416 2063 20 20 134 837
2 |em- wwz 67 16397 2678 7131 80eenl 84 1 47 4505 3 - 1@ 108 461
Lol —Ex 11 1110 813 1088 4119 13207 5308 53067 2283 101 7 79314
EAER DA [ 47 431 3043117 348 10185 5418 G8gar 52073 1257 471
I i) 12439 5417 3819 23087 1985 13575 ) 1381
ERBEWERIR 2 1348 1689 2872 22810 557 2870 152 7
P )
AR 0 5440 51210 4053823830 166033 6410 61050 69418 2330 250
A 551 37 906 2 087 41 671 144 343
ERITRENDE DD
B (P &) -1 627 1755 20 1109 485
WA
g NI 1845 10 817 18834 7480 5348
EEEH () 3658 23040 18980 4621 72 18
EEEE () 5503 33867 37 623 12401] 125 667
| [memsm 4427 73618 62823 _55475| 274 264
4R T 0867 134837 100461 79314 578 360]
BB E
L e
ﬂ’ﬂ’.‘.’l’!?‘ . ! a:gﬁ
LE ] . HEE £FoRY & RBEFEE AEEEE FEES
LTS ¥ NPISH L L
T3 3 210 21 Zi| 2230 1255 [] 43 0 1 EZEET
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Figure A12.1 Transfers made for the Product by Product IOTs
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Figure A12.2 Transfers made for the Industry by Industry 10Ts RA12.2 BEEXEEOBAEHRTITOLI S8R
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Box B.1 Aimon Method

w9 XB.1

Almon i%

SCENARIO A SCENARIO B
Supply table Supply table
Industries q Industries aq
Cheese| Ice Cream| Chocolate| Rennet] Other| Cheese| Ice Cream| Chocolatel Rennef] Othel
Cheese 70 39 100 Cheese 7q 39 100
] Ice Cream 20| 180] 200 ] Ice Cream 200 180) 200
§ Chocolate 100 100 § Chocolate) 100 100
o |Rennet 20 20 o |Rennet 20 20
Other 535 535 || Other 534 535
g 90 210] 100| 20 535 g 90| 210) 100) 20 534 %
Use table Use table
Industries Y q Industries Y q
Cheese| Ice Cream| Chocolate| Rennet| Other| Cheese| Ice Cream| Chocolatel Rennef] Othel
Cheese 100 100 Cheese 100 100
# |lce Cream 200 200 » |lce Cream 200 200
tg, Chocolate 4 36 60 100 5 Chocolate] 3 7 60 100
E Rennet 14 6 20 c% Rennet 15 5 20
Other 28 72 30 5 400 535 Qther 28 72 30 5 400 535
W 44 96 70 15 |535 760 W 44 96 70 15 | 535 760
g 90 210 100 20 |535 760 g 90 210 100 20 | 535 760
Product technology assumption Product technology assumption
Product-by-product input-output table Product-by-product input-output table
Products Y q Products Y q
Cheese| Ice Cream| Chocolate| Rennet] Other| Cheese| lce Cream| Chocolatel Rennef] Othe
Cheese 100 100 Cheese 100 100
2 Ice Cream 200 200 2 Ice Cream 200 200
§ Chocolate 40 60 | 100 § Chocolate]  -1.67| 41.6 60 | 100
o |Rennet 20 20 & |Rennet 2167 -1.67] 20
Other 30 70 30 5 400 535 Other a0 70 30 5 400 535
W 50 90 70 15 |535 760 W 50 90 70 15 [ 535 760
g 100 200 100 20 [535 760 g 100 200 100 20 | 535 760
Almon procedures Almon procedures
Product-by-product input-output table Product-by-product input-output table
Products Y q Products Y q
Cheese| Ice Cream| Chocolate| Rennet] Other| Cheese| Ice Cream| Chocolatel Rennef] Othel
Cheese 100 100 Cheese 100 100
] Ice Cream 200 200 ] Ice Cream 200 200
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o |Rennet 20 20 o |Rennet 20 20
Other 30 70 30 5 400 535 Other a0 70 30 5 400 535
W 50 90 70 15 |535 760 W 50 80 70 15 | 535 760
q 100 200 100 20 |535 760 g 100 200 100 20 | 535 760
New use table New usetable
Products Y q Products Y q
Cheese| Ice Cream| Chocolate| Rennet| Other| Cheese| Ice Cream| Chocolatel Rennef] Othel
Cheese 100 100 Cheese 100 100
] Ice Cream| 200 200 ] Ice Cream| 200 200
2 |Chocolate 4 36 60 100 2 |Chocolate 4 36 60 100
E Rennet 14 6 20 c% Rennet 14 6 20
Other 28 72 30 5 400 535 Qther 28 72 30 5 400 535
W 44 96 70 15 |535 760 W 44 96 70 15 [ 535 760
g 90 210 100 20 [535 760 g 90 210 100 20 | 535 760
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Annex C to Chapter 12. Examples of reviews of approaches to the treatment of

secondary products

Ireatment of secondary products

Year

[ Source or author(s) as appropriate

Reference to specific pages

[
TEANSFER OF OUTPUTS ONLY

Transfer method

1961 Stone Pages 39-41

1573 United Nations Page 25

1985 Fukw and Seneta Page 178

1988 Viet Pages 16-13

1990 Eop Jansen and ten Faa Page 215

1994 J1et Pages 36-38
Stone Method or By-product technolozy model

1961 Stone Pages 3941

1573 United Nations Page 26

1984 Ten Faa, Chakraborty and Small Page 83

1985 Fukw and Seneta Page 178

1986 Viet Pages 15-16

15999 Eop Jansen and ten Faa Page 215

1994 Viet Fage 38
Eurcpean System of Integrated Economic Accounts (E5A) Method (EUEOSTAT, 1979)

1988 Viet Pages 18-19

1590 Eop Jansen and ten Raa Page 214

1994 J1et Fages 38-40

TEANSFER OF INPUTS AND OUTPUTS

Lump-sum or agsregation methed

1874 Office for Statistical Standards Page 116

1985 Fukw and Seneta Page 177

1990 Eop Jansen and ten Raa Page 214

1594 J1et Pages 42-43
Method: with a single technology assumption - Product technology model

1963 United Nations Pages 48-31

1963 van Rijckeghem Pages 607-608

1970 Gigantes Pages 280-284

1873 United Nations Pages 26-32

1975 Ammstrong Pages 71-72

15984 Ten Faa, Chakraborty and Small Page 83

1986 Viet Page 20

1990 Eop Jansen and ten Faa Page 215

1994 Viet Page 41
AMethods with a single technology assumption - Industry technology model

1963 United Nations Pages 48-31

1970 Gigantes Pages 272-280

1573 United Nations Pages 26-32

1975 Ammstrong Pages 71-72

1984 Ten Faa, Chakraborty and Small Page: 38-39

1985 Fukw and Seneta Page 178

1988 T1et Page 21

15990 Kop Jansen and ten Raa Page 215

1994 Viet Pages 40-41
Aethod: with a single technology aszumption - Activity technology model

15994 Konyn Pages 143-184

15895 Konyn and Steenge Papes 426433
Hyvhbrid technology assumption methods - Mixed product and industry technology assumptions

1963 United Nations Pages 48-31

1570 (gantes Pages 284-290

1873 United Nations Pages 33-34

1375 Armstrong Pages 72-T6
Hybrid technology assumption methods - Product technolozy assumption and by-product technolozy
method

JEEE] | Ten Faa, Chakraborty and Small [ Page 50

% 12\ {F8% C.

BIREEMORY KWIHT 57 TO—F ORIEH

CIEGER T8 UE TR
& [ HF ST EE~—7
ENOLZOBE
FP o277 —ih
1961 Stone
1973 United Nations
1985 Fukw and Seneta
1985 Viet
1990 Eop Jansen and ten Raa
1994 Viet
StoneE X HWEHERET A~
1961 Stone
1973 United Nations
1984 Ten Faa, Chakraborty and Small
1985 Fukw and Seneta
1985 Viet
1990 Eop Jansen and ten Faa
1994 Viet
FREREE (ESA) ¥ (Eurostat 1979)
1985 Viet
1890 Eop Jansen and ten Faa
1994 Viet
B IENOBE
R LEE
1974 Boal S ih e
1985 Fukui and Seneta
1990 Eop Jansen and ten Faa
1994 Jiet
| SR M\ 5hk - ERpEmeT /v
1968 United Nations
1368 van Rijckeghem
1970 Gigante
1973 United Nations
1975 Armstrong
1984 Ten Raa, Chakraborty and Small
1986 Tiet
1990 Eop Jansen and ten Raa
1994 Viet
| E—BREEzH 5 Hk - BB Rt -
1968 United MNations 48.5]~2—1F
1970 Gigantes 272280 —3F
1973 United Nations
1975 Armstrong
1884 Ten Faa, Chakraborty and Small
1985 Fukw and Seneta
1988 Miet
1990 Eop Jansen and ten Faa

Umnited Nations

1994 Viet
| E—EREEE M5 HE - El T
1994 Konijn 143-184——=
1995 | Eonijn and Steenge 426-433~— 37
NAZT v FE % - FERE
1968 United Nations 48-51~—<
1970 Gigante
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