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CHAPTER 19. EXTENSIONS OF SUTS AND IOTS AS PART OF SATELLITE
SYSTEMS
A. Introduction
19.1 The SUTs and IOTs can be extended within the framework of satellite systems to
the SNA in a number of ways to address specific concerns or to focus on specific
activities of the economy. Some of the extensions elaborated in this Chapter are
described also in the 2008 SNA Chapters 28 and 29 which deal with the Input- Output
and other matrix-based analysis and the Satellite accounts and other extensions.
Satellite systems form a very useful, and important, extension of the National Accounts
and involve the rearrangement of existing National Accounts information to allow an
area of particular economic or social importance to be analysed in much more detail
with additional dimensions not reflected within the core National Accounts. Satellite

accounts are reflected with greater prominence in the 2008 SNA.
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19.2 The 2008 SNA distinguishes two types of satellite accounts:

« The first type involves some rearrangement of central classifications and the possible
introduction of complementary elements. Such satellite accounts mostly cover accounts
specific to given fields such as education, tourism and environmental protection
expenditures and may be seen as an extension of the key sector accounts just referred
to. They may involve some differences from the central system such as an alternative
treatment of ancillary activities but they do not change the underlying concepts of the
SNA in a fundamental way.

» The second type is mainly based on concepts that are alternatives to those of the
SNA. These include, for example, a different production boundary, an enlarged concept
of consumption or capital formation, an extension of the scope of assets, and so on.
Often a number of alternative concepts may be used at the same time. This second
type of analysis may involve, like the first, changes in classifications, but in the second
type the main emphasis is on the alternative concepts. Using those alternative concepts
may give rise to partial complementary aggregates, the purpose of which is to

supplement the central system.
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19.3 The use of IOTs to provide evidence on GVCs and globalization more generally is
now widespread. However, globalization may question the relevance of long-standing
assumptions about the relative homogeneity of the production functions (through the
I-O technical coefficients). Such assumptions are challenging when considering the size
of firms (small and large businesses), the new types of businesses such as factoryless
goods producers or the affiliation to multinational enterprise groups. Therefore
initiatives started at international level to investigate further extensions of the SUTs in

breaking down the industries of the table by some enterprise characteristics.

19.4 Section B of this Chapter provides an overview of some of the possible extensions
to the SUTs and IOTs together with their analytical and policy relevance. The examples
of extensions described in this Chapter are the Social Accounting Matrix (SAM) in
Section C, the Extended- I0Ts (E-IOTs) in Section D. Other examples of satellite

systems, like EU KLEMS, WORLD KLEMS are presented in Section E.

19.3 Zm—L - Fx—r (GVC) &7 m—rRIZBEd 2 REILZ
R T OICBAFEHFR AT 2 MAVUIBELFEIC A O S, LinL, Fr—
AR, RSO T 7 EERE RAERBANREIZ L 2) O
P SITBT 2MREDZ LI —FEH L L D, DL RAEIE, B
CUINBIASEAR3E & KB ) | THERTERVMOEEED LS R L A
TDEVRA LEBEARFKES N—T OGRSt ZE T HRHCHEICER T 5,
FDID, ARFEDOFEIZ K > TROEESFEEMLT D MG AR OILE
ERAETHEBA = T F IR ST,

/\):L*—

19.4 KEDE 7 v a v B Tl e AR & BAGE R OBLER 7R HEiR OB
. TNHDGITRBROBEE L & HITRT, B v a v C TIHthaSETS
(SAM) | B ¥ 3 o D TIITHLIEHRAENR 2 ARE TH O JLEOHI & LTI
Be BT T4 MEROZOMMORE (EUKLEMS, WORLD KLEMS)
a BT,

\IZoWT, 87

1079




B. Overview of possible extensions

19.5 Satellite systems reflect the need to expand the analytical capacity of the National
Accounts for selected areas of social concern in a flexible manner without
overburdening or disrupting the central system.

On the one hand, satellite systems are linked with the central framework of National
Accounts and therefore to the main body of integrated economic statistics. On the other
hand, as they are more specific to a given field or topic, they are also linked to the
information system specific to this field or topic. As they preserve close connections
with the central accounts, they facilitate analyses of specific fields in the context of
macroeconomic accounts and analysis. Satellite systems can be established for many

fields of functional analysis such as culture, education, health, social protection,

tourism, environmental protection, research and development.

19.6 The extensions to the SUTs and IOTs are made to address specific concerns or to
focus on specific activities of the economy. A major driver for these extensions is the
need to analysing sustainable development and to better understand the links between
the three pillars of sustainable development, namely the economic, environmental and
social dimensions. The SUTs and IOTs can play an important role in delivering a

suitable database for studying sustainable development.
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19.7 Extending the SUTs can provide better measures for relevant policy questions
regarding the role of certain types of businesses (such as foreign affiliates, SMEs,
MNEs, etc.). Extended SUTs could also deal with the heterogeneity problems
encountered in the current tables due to aggregation across all types of businesses.

Such tables could provide more evidence on the role and integration of types of

businesses within the GVCs. Examples of current initiatives in this field will be given.
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1. Disaggregation of the Use Table

19.8 The disaggregation of final uses in the Use Table can further increase the
analytical uses of the tables. Examples of this further disaggregation include the
disaggregation of final uses by purposes - linked to the functional classifications
COICOP, COFOG, COPNI and COPP (see Chapter 6). Also, the disaggregation of
GFCF by product and investing industry is required for the compilation of capital stock
data. The same information on investment is also required for the calculation of the
valuation matrix for non-deductible VAT. The classification of individual consumption by
purpose shows household expenditure on, among others, food, health and education
services all of which are important indicators of national welfare; the classification of the
functions of government shows government expenditure on, among others, health and
education services as well as on defence and prison services; the classification of
outlays of producers by purpose provide information on ancillary activities which might

deliver important services to the associated unit

1. ERAKROAE

19. 8 EHERDRAMERZHET 52 & T, RE S HITHTITTEATE 5, &
O—EOEIOFE LT, [THBERNEE 5% (coIcoP) J . [BUfORkRE
538 (COFOG) J . [ebRaErRRIZEEFRIEIA D B 95 IHE S (COPNT) I |
[EpEF SO BRI (COPP) ] (55 6 EASM) 72 & OHERE M & B
17T, BERZ BRIRNCH LT 5 2 & BT bbb, o, REEEAR
JER% (GFCF) ZAEFEMIRI M & T D EEFERNII AT T D EDNERA Ny 7 -
F—H ORI BL L 70 D, BWEICHOWTOR UIEHRIL. HERTTRE TN
ifERE (VAT) OFHli~ ~ U v 7 ZAOHEFHT & K720, COICOP IFFFHT &
HERE REE, BEV—EARE~OIERT HOT, ZOTXTORERE
HEDEERIEIE Td 5, COFOG (IPRbE, HFY—E R, Biffs. JBHTOEE 72
SN DB S &2 7R, COPP 1%, BH#d 2 HAAZIC BB h— B R 2 ik
% FRENED & 2 AT RERITE B DI A 2 %,

1081




2. Beyond the concept of production

19.9 The concept of production in National Accounts may be too narrow for analysing
social, economic and environmental issues in a comprehensive way. For example,
when describing the social dimension of sustainability, all activities of the population
have to be considered. It was shown in the 1960s that a useful general activity analysis
can be introduced which interprets all household activities as the production of services
(Becker 1964, Lancaster 1966). Such a concept is useful for social as well as for
environmental studies. Household activities do not only produce “goods” in form of
goods and services but also lead to “bads” such as wastes and air pollutants. A
comprehensive activity concept could also expand the production boundary and the
corresponding concept of capital. For example, consumer durables could become part

of capital formation, and the depreciation of these goods is part of household costs.
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3. Beyond the economic concept of transactions

19.10 In National Accounts, the description of transactions focuses on transactions
which are actually carried out in monetary units. In special cases such as barter
transactions, non-monetary transactions are valued using comparable market values.
This approach cannot be sufficient if a comprehensive activity analysis is planned.

The physical flows of materials from nature to the economy have to be described as
well as all transformation processes within the economy and the material flows back to
nature. In the traditional framework, only a part of the material flows are valued in
monetary units, while all other transactions are excluded. Furthermore, all service flows
within the household sector are not taken into account. This narrow economic concept

of transactions needs to be extended to achieve a comprehensive database for

sustainability studies.
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4. Limits of monetary valuation

19.11 In the 1960s and 1970s, many economists attempted to describe economic
activities in a comprehensive way using the concept of economic welfare (Nordhaus
and Tobin 1972, Reich and Stahmer 1993). The measure of economic welfare includes
not only the traditional economic transactions but also a comprehensive valuation of all
household activities and the internalization of environmental costs of economic
activities even if costs were not incurred. In the 1980s, further stimulation for
comprehensive valuation was given to measuring environmentally adjusted GDP for

depletion of natural resources and degradation of the environment. The aim of these

approaches was to calculate a sustainable level of economic activity

E%HsEEORR
19. 11 1960~1970 £fRIZ, % < OREFFE D REFRIEAL S W O R Z R L T
PR FHEE 2 G AERICFEIR 42 2 & 2@k 272 (Nordhaus and Tobin 1972, Reich
and Stahmer 1993) ., FRFAEMED REEIL, BHAVRBEFEIGI 7210 Tl &
SFOREBO BRI E . 2 X FARAE LARWES b E D RFEIEEN S
AU DHEBREEa A FOWEM LS ETe, 1980 FFRICAD &, KIKEIROWFE & B8

b Bk U 7= BREEFEE s 70 GDP 2 E S 27280, WFER 7RI 21T 5 <UED
BEST, INHOT T r—F L, FrfrRRARRETEE OKMELHEET D 2 &
ZEMEE LTV,

1083




19.12 Further pressure for comprehensive valuation occurred in the 1980s with
discussions on environmentally-adjusted GDP. The aim of the proposed approaches
was to calculate a sustainable level of economic activity. Different versions of this
measure were presented in the Handbook on Integrated Environmental and Economic
Accounting (SEEA) of the United Nations (United Nations 1993, van Dieren 1995). The
concepts discussed revealed fundamental differences in comparison to the welfare
measures presented in the 1970s. The aim of economic activities cannot only be
defined as the maximization of present welfare of the own population but rather as a
path of development which takes into account the welfare in other countries and the
needs of future generations too. It was A Long Goodbye (Raymond Chandler) to the

dream of an overall welfare measurement (Radermacher and Stahmer 1996).

19.13 The debate on how to estimate a sustainable level of economic activities also
illustrated dealing with sustainability in a national accounting framework has severe
drawbacks. Sustainability paths could often only be reached after a longer period of
adjusting economic processes. Thus, modelling of future scenarios seems to be
unavoidable, which cannot be adequately reflected in the past period-oriented national
accounting system. Furthermore, the international inter-relationships, especially the
global impacts of economic activities and the indirect environmental impacts of
imported goods and services abroad have to be taken into account (Ewerhart and

Stahmer 1998).
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19.14 Consequently, national accountants may arrive at a more modest approach of
additional monetary quantification. In any case, it seems to be useful to value those
non-monetary flows which might have similarities to market transactions and, thus,
could be quantified in monetary terms by using comparable market values. Examples of
such imputations are estimates at market values for the flows of natural resources from
nature to the economy, and for the services provided by households as far as they
could also be delivered by third persons. This concept is described as in the 1993

version of the SEEA (United Nations 1993, Stahmer 1995).

19.15 Of course, such a limited concept of imputed monetary values cannot be
sufficient for an extensive description of the social, environmental and economic
dimensions of human activities. Household activities not following the third-person
criterion, as well as the impacts of economic activities on the natural environment (like
climatic changes) cannot adequately be analysed. The third-person criterion states that
an activity is said to be productive or to fall within the “general production boundary” if
its performance can be delegated to a third person and yields the same desired results.

In the following paragraphs, some other types of IOTs which can play a complementary

role are discussed.
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19.16 Two notable more recent developments have made significant strides in moving
forward:

» A multi-year process of revision to SEEA was initiated by the United Nations Statistical
Commission.

The SEEA 2012 - Central Framework was jointly published by the European
Commission, Food and Agricultural Organization (FAO), IMF, OECD, United Nations
and the World Bank (United Nations et al. 2012). More detail is covered below.

+ The Commission on the Measurement of Economic Performance and Social
Progress, known as the Stiglitz-Sen-Fitoussi Commission, published a report in 2009
with 12 recommendations on how to better measure economic performance, social
well-being and sustainability. In this report, the limitations of GDP are discussed as an
indicator of economic performance and social progress as well as assessing alternative
measurements of performance. The report highlighted the need to look beyond GDP
when evaluating progress of society. Box 19.1 briefly summarises the measurement of

economic performance and social progress covered this report.
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Box 19.1 Measurement performance and social progress — Overview of 2009

Report

Ry X191 BFERBLASESORA —2009 HEZOMHME

The report has three main chapters:

* Classical GDP issues;

* Quality of life; and

« Sustainable development and environment.

The report distinguishes between an assessment of current well-being and an
assessment of sustainability, and whether this can last over time.

The first main message of the report is that time has come to adapt the SNA to better
reflect the structural changes which have characterized the development of modern
economies. The growing share of services and the production of increasingly
complex products make measurement of output more difficult than in the past.
Capturing quality changes of products is a challenge and vital to measuring
appropriately real income and the well-being of the population.

The second main message concerns the government. Government services play an
important role in most economies of today. They provide collective services such as
security, and services of the more individual nature, such as health services and
education. Traditionally, government output is based on inputs and government
output is financed with tax money. Therefore, productivity changes of government
services are ignored as no reliable measure for government output is available. As a
consequence, economic growth and real income of the Nation are underestimated if

positive changes in productivity in the public sector are observed and vice versa.
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Another key message from the report is that it is time for our measurement system to
shift the emphasis from measuring economic production to measuring people’s
well-being. This means working towards the development of a statistical system that
complements measures of market activity with measures that capture well-being of
the population and sustainable development.

Summary of the recommendations were as follows:

* When evaluating material well-being, look at income and consumption rather than
production.

» Emphasize the household perspective.

+ Consider income and consumption jointly with wealth.

* Give more prominence to the distribution of income, consumption and wealth.

» Broaden income measures to non-market activities.

* Quality of life depends on people’s objective conditions and capabilities.

+ Quality-of-life indicators in all the dimensions covered should assess inequalities in
a comprehensive way.

» Surveys should be designed to assess the links between various quality-of-life
domains for each person, and this information should be used when designing
policies in various fields.

+ Statistical offices should provide the information needed to aggregate across
quality-of-life dimensions, allowing the construction of different indexes.

» Measures of both objective and subjective well-being provide key information about

people’s quality of life.
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« Sustainability assessment requires a well identified dashboard of indicators. * FRGEMERHMIL, ARICEE SN —HEOIEEN A NE LT 5
« The environmental aspects of sustainability deserve a separate follow-up based on * FRGMEOBREEMIm T, Bok Sz —EOWIIFEEEICIE S W T2 B D HL Y FH A
a well-chosen set of physical indicators. BT D

5. Uses of physical accounting 5. MMEEDER

19.17 A complete description of the interactions between nature and human beings can
only be done by using physical units such as tonnes, joules, etc. Such physical
accounting can show the: material flows from nature to the economy; different steps of

transformation within the economy; and material flows back to nature.

19.18 Physical accounting also allows consistent balancing of all metabolic processes
of living beings such as plants, animals and human beings. A concept for treating
human beings as an integral part of nature seems to be urgently needed. These
considerations have already led to physical accounting as an integral part of the SEEA
(SEEA, 2012). The SEEA-2012 consists of three volumes: the SEEA Central
Framework, the SEEA Experimental Ecosystem Accounting, and the SEEA Extensions

and Applications. Chapter 13 of this Handbook provides the framework for compiling

SUTs in physical units and extending IOTs to cover environmental issues.

19.17 BERE AWM AR, borova— L WolnYEENMN Z WA
MU RICHRIRTE RV, Z 9 W o 2R EIIBREE D D RFE A~ 7 o —,
R FEIRN T ORE A 2R B DB BRE R DM 7 0 — 2 m 2 LR CTX 5,

19. 18 MMEEIX. 4, B, A7 L. EHT X TORBHRROEEH 2
PR E FIREIC T 5, BHAROARAIKESY & L CAMZR S &, ERNER X
INCRZTEND, ZoWoTloE 2, BECWRIENE 2 SEEA [IZ R 7204y
& LTW5% (SEEA, 2012), SEEA-2012 (%, [SEEA > FT/L + 7L —LTU—7
WhiE (SEEA-EEA) J. [SEEA $L3R & i
(SEEA-AE) ] @ 3B THRERL S D, AN KT w7 OFF 13 BT, BREREE D
IN—F B IO I BN TR R A ER L, AFEHER A LR T 27200
T —LYU—T HR LT,

(SEEA-CF) Jl. [ SEEA FEBRAYAHER
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19.19 The SEEA Central Framework organises and integrates the information on the
various stocks and flows of the economy and the environment in a series of tables and
accounts, and comprises the following basic types of tables and accounts:

* Physical flow accounts;

* Accounts for environmental activities and related flows; and

* Asset accounts for environmental assets in physical and monetary terms.

19.20 To complement the SEEA Central Framework, supplementary publications
covering various aspects of the SEEA family have been published. These publications

provide more details on specific subjects, for instance, water and energy.

19.21 The SEEA Experimental Ecosystem Accounting covers the benefits which arise
from ecosystems which form a dynamic complex of biotic communities. Examples
include terrestrial ecosystems such as the rainforest and marine ecosystems such as

coral reefs.

19.22 The SEEA Extensions and Applications includes detailed description of how
monetary I-O models can be extended with physical data from the SEEA physical flow
accounts, for example, to estimate the worldwide environmental pressures linked to

domestic consumption activities (environmental footprints).

19.19 SEEA-CF &, —HOESLEEITRIN DI L BREDORA R Ay 7 &
—IZBET A IEMA R - A L. RO K9 RIERNZRFEEOE & HhE 2
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IS OFITHITEFE ORISR KPR F—72 )

19. 20 SEEA-CF #5295 7=
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19. 21 SEEA-EEA 1Z, A T2 v 7 AR Z R T 5 = 2 (K20 B 34T
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19. 22 SEEA-AE {%, SEEA ¥ 7 v —@E)E D ET —
T IVEIEET D HIEEFEICHAT 5, flx
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6. Extended SUTs: Country examples

19.23 Under the OECD Expert Group on Extended Supply and Use Tables some
countries have undertaken projects to investigate or produce extended SUTs. The
extension relates to further split of column (industries) and rows (products) in the SUTs.
Most of those projects rely on micro data linking of different existing official data
sources. Confidentiality and reliability of data is an important issue in this kind of project.
Furthermore for some organizations some agreement between different bodies may be
needed to investigate several datasets. Some examples of extended SUTs projects are

given hereafter.

19.24 Some countries that have undertaken experiment or plan to do it will restrict their
approach to a split on the economic activity level and not on the product level because
of data availability. Austria and United Kingdom are of this type. In the Use Table, the
intermediate consumption part is usually the one in focus while the GVA components
may not be easily split when they do not rely on survey data but on a model-based

approach such as for consumption of fixed capital.

19.25 When compiling extended SUTs plausible assumptions have to be established as
not all data are directly available from data sources. The level of detail of the available
information related to products and industries is therefore essential so that assumptions

at the detail level make sense.

6. HERGLHGERROERIESH

19. 23 OECD DYLIRMFSHEHRICET 2 MR 7 L—7 DT, —HOE LRI
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19.24 FEBRIEF LI, T aitli§ 5EIE, WETE 57— OHEND
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Do A—ARNUTEEEIZZOXA T ThHD, HHRTEEERLL2DDITH
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EARBHEIR E D, BT IMCESL T 7 r—F I FT D700, DEINES T

RNTEA S,

19. 25 HRIRHHGEE MR Z BT D121, T XTOT—F 2T =% Y —RZ)pb
EENMATE D LIEMSRWTED, ZUMEOH HIEZHE LRTIER b7
WV, £ T, FEHKEDIUELE®RH D b D ET LTI, LEY L EXRICHE
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19.26 Within the framework of National Accounts, Statistics Austria breaks down the
Supply Table, the intermediate consumption part of the Use Table and the intermediate
consumption part of the Imports Use Table by activities into the following dimensions:
foreign owned/domestic owned and further to exporters/on exporters. The experiment
conducted has been conclusive. In Statistics Denmark, a study was conducted to have
extended SUTs where the columns are broken down by size, ownership and exporters
status. The project has limitations in terms of industry coverage due to the lack of
information from the data sources used (breakdown for industries like agriculture,

financial industries or some services-industries was not possible).

19.27 In Costa Rica, the extended SUTs and extended IOTs is meant to show explicitly
the industry information of free zones and other economic activities whose production is
mainly oriented to external markets. Due to the economic importance of free zones
more data are available or made available to National Accounts from those businesses.
The breakdown between free zone and definitive regimen are available as well for I0Ts.
For both the Use Table and IOTs, a further split is foreseen between domestically

produced products and imported products.

19.26 EERRHFAEOT7 L—LT =7 NTIE, A—2 F THEHRDI R,
RO EEE S, WAE R RO PR S 2158, SMEFTE - J
WETA. € LTS bIiZmtFES - TS OWTIZHBE L Tnd, ERT
B b DO ThH D, Tr~—7 et T, M, IraME. mbE s EE
BN HN % 53N U TR e IR 2B T D 7o o DF&E R fTThbivie, 7ry=
7 M FIHT =2 Y —ADERAR (B, & . —Ho—E2EDONR
BIFLNRNST2) ICX Y EEEORBED S LR EZIT -,

19.27 2 2 Z U AT, LR & IRRRAER R Z VT, REHIX
(BEBE2SRR S AV W) K OV AN S [ S AR BE 24T O i O IS Eh O
PERENEMEWREITTRZ 5 & LTWD, REMXPREFRICEZERZ LD, &
W% < OF =2 BRI AREZIRRBICH G S, £, BIRE VR 20 b ERHE
FatAEICRME SN TV D, BAFERRIZOWTIRBIHX & —iHX (BB
PRSNOHIR) ONERbIRESN D, R, RAEHEKEE L, ENTEESH
ToAEPER) E B NAEPEM 22 S BITHEIT 5 Z L PAEIND,
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19.28 The US Bureau of Economic Analysis created experimental tables comparing
industry-specific shares of the components of total output of globally engaged firms
located in the US that are part of a multi-national enterprise (MNE) with those of firms
that are part of an enterprise entirely located in the United States. It meant to
understand the degree to which heterogeneity is accounted for in SUTs for the US. The
ultimate study will require data linking procedures between the BEA and the Census

Bureau.

19.29 The definition of extended SUTs is not singular in terms of which criteria to use for
the breakdown of the industries and products of the SUT. It could be the size of
businesses, the foreign affiliate status, or the exporter status. Once one or several
criteria have been defined then the definition of the clusters is not harmonised between
the different initiatives. Size class can be apprehended through turnover or employment
for example. Defining a business as an exporter relies on its share of exports over the

total output which could be set as 10 per cent in one country or 25 per cent in another.

19. 28 SKiRyEo#T/R (BEA) (X, KENCEE L., R & ME4 53OV T,
ZORENZEFERE MNE) O—E200, KENZZTFHET 5 EEL00IC
Ko T, MPEMIT D 2R EPE ¥ DI DOENE 2 Hlk T 2 FBRIN 7238 2 1ERK
L7ze Zhud, KEOBAGHE AR O T CREMN & OB X5 0% B
LESELTebDTh D, Ffki7eiidlE, BEA LV ARFOMOT—4 -
Vo7 FlEZ B e 35,

19. 29 HERMEEE AR OERIL. BHGHERROEIE, EEMONFUERT 2
BHER B T—OITUE H 7RV, FEH, SNE & ORI, e REIC
HEAHI, 1 DU EOEENERINNL, BRD5A =27 F 7 THEADE
BEOFMSESLND Z E1T72, BUEZ 7 Z3BE | ECIEE B ©CHifE T
x5, HOEELHEE L ERT DL I DITREHIZ SO 2 OFIE 2K
7L, EZ &2 10~25%7¢ IR E SN D,

C. Social accounting matrix

19.30 SUTs and IOTs provide a detailed picture of the structure of the economy but they
do not show the inter-relationship between GVA, final uses and incomes. By extending
SUTs with the institutional sectors accounts, the entire circular flow of income can be

shown in a SAM.

C. #RREHTII

19. 30 BEHGHEMIZ & FeAPE HZRITREFIRIE 2 M S & 97250 ML A,
BAEEI], FTf7e E OB BIFR 2R S 720, tERRFHTA1 (SAM) (i EEE P51
e & > THFGE R 2Lk 92 2 & C, RS lEERE R T 2 &N TE 5,
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19.31 The 2008 SNA describes the SAM in its broadest form, namely as a means of
presenting National Accounts data in the form of a matrix: “A social accounting matrix
(SAM) is a presentation of the SNA in matrix terms that permits the incorporation of

extra details of special interest”. (2008 SNA, paragraph 2.164)

19.32 The SAM is a presentation of a country's National Accounts in a square matrix
that elaborates the linkages between SUTs and the institutional sector accounts and the
flows mentioned earlier. The SAM is a square matrix in which each account is
represented by a row and a column. Each cell shows the payment from the account of

its column to the account of its row. Additional data are needed to define stocks.

19.33 The SAM allows for extensions of the National Accounts for a fuller
understanding of the socioeconomic system that captures the inter-dependencies of
institutional groups. SAMs provide both a conceptual framework and a data system that
can support analyses of socio-economic policy issues and can also be used to evaluate
the socio-economic impact of exogenous changes. SAMs are currently in widespread
use. Due to its accounting consistency and comprehensiveness in recording data for
the whole economy, the SAM has become the preferred database of Computable
General Equilibrium (CGE) Models. They are also for various types of empirical

multiplier models and impact studies.

19. 31 2008 SNA 1%, ERRFHAET —2 &2~ M) v 7 ADOBTRIT L FE L
LT, &BIEFED SAMIZOWVWTZ Hiibd 5, [SAMIE, ERBWFHEDO~ b
U w7 2K HRET, K22 BLEIHIC BT 2 BINEEM & ML 2~ iA Te 2 L 23 T
&% (2008 SNA par.2.164 &) |

19.32 SAM I —EHOERRF R Z EHFITHITRIA LI DT, FHUTE-T
filfafl 3R & SR MBI E ORE O & LR O 7 7 — 2 RSB AERT %, SAM
3 BEEMT LI TR SN DIETTHTH S, BMTENEN, £DF|D
BEN S ZDITOBE~DSINNEZIRT, A by 7 ZERT DI T —~
DL D,

19. 33 SAMIFERBEFRIHE IR L, HlE 7V — TR OMAEKTF 2R X D e
RF RN SN T DR ER A AIEEICT 5, £72. HEARFH R BORRE D
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B SAMIE TRHERTRE—A% %M (CGE) E7 /L) THERIN LT —FX—2 L
molc, THIE, FHEORBRA LT T VLB OMERIT THH 5,
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19.34 At the end of the 1940s and beginning of the 1950s, Richard Stone proposed a
presentation of the results of National Accounts not only in T-Accounts but also in a
matrix format (Stone 1961), and such a matrix was called a SAM. In the 1960s, Richard
Stone and his team developed the Cambridge Growth Model (Stone and Brown 1962).
In this context, he also published a first SAM for Great Britain 1960 and improved the
conceptual framework of a matrix presentation of the National Accounts. Stone
especially stressed the importance of using different statistical units, for example,
products, establishments and institutional units in the system for describing the variety

of economic activities in the most suitable way.

19.35 According to this concept, it is necessary to link the different parts of the
accounting system by special transition matrices from one statistical unit to another.
The early SAMs were built as a matrix representation of the National Account and came
to the World Bank in the 1960s with Graham Pyatt, who left Cambridge and developed
SAMs, mainly at the World Bank and together with Erik Thorbecke became the leading

proponents and developers of SAMs (Pyatt and Thorbecke 1976).

19. 34 1940 FFAUHAE D B 50 FFRARFHEIZ AT T, Richard Stone 23 E RAR K FHA
DOFERZE THIEIZT TR, v~ ) v 7 AN THRRT DL ERELE

Fio, TOX I~ MY v 7 AT THAAFHTH (SAM) | &
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(Stone and Brown 1962) #BH% L7=,

(Stone 1961)
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19.36 These considerations were the starting point for the concepts of the 1968 SNA.
Since then the SUTs became an integral part of the National Accounting system. During
the 1970s and 1980s, the term SAM changed its meaning. It was now used for a type of
National Accounts matrix especially describing the interrelationships of income and
transfer flows between the different institutional units (Pyatt 1999). These concepts
were especially used in developing countries (Pyatt and Round 1985). The promising
experiences in these countries encouraged national accountants to propose

socio-economic analysis as integral part of the revised concepts of National Accounts

(Keuning, de Ruijter 1988, Keuning 1991, Pyatt 1985, Pyatt 1991).

19.37 Great support for implementing the SAM concepts not only in developing
countries but also in developed countries was given by the work done by Steven
Keuning and his team at Statistics Netherlands.

They presented the concepts and numerical examples of a System of Economic and
Social Accounting Matrices and Extensions (SESAME) which comprises a whole family
of SAM modules (Keuning 1996, Keuning 2000, Timmerman and van de Ven 2000).
This strategy had been successful such that the 1993 SNA and 2008 SNA contain

chapters on SAMs showing its usefulness and the great variety of its applications.

19.36 ZA 5 DEEIN 1968 SNA OREEDHIE R & 72 o 72, Lok, a6 R I
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19.38 The construction of a SAM with any significant degree of disaggregation requires
the availability of some key datasets, such as:

* National Accounts with institutional sector accounts;

* SUTs;

« Statistics from household surveys;

» government budget accounts;

« trade statistics; and

* balance of payments statistics.

19.39 Many compilers begin by assembling SUTs and SAMs from the National
Accounts. This defines a set of control totals for the disaggregate tables. In contrast,
compiling detailed SUTs and SAMs can be part of a process to improve the estimates of
the National Accounts. Estimates from primary and secondary sources are often
inconsistent and balancing methods have to be used to adjust the initial estimates for
consistency. Ideally, the National Accounts are based on a large rectangular SUTs and

a full set of institutional sector accounts which are balanced at the same time.

19.40 The framework of a large SAM is shown in Table 19.1. The information for the first
two rows and columns is derived from the SUTs and the rest is extracted from the

institutional sector accounts.
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19.41 Table 19.2 provides a numerical example for a SAM with:
« three products (agricultural products, industrial products, and services);
« three industries (agriculture, industry, and services); and

« three institutional sectors (households, corporations, and government).

19.42 The columns of the table represent expenditures while the rows reflect the
corresponding revenues and the total for each column should match the total for the

corresponding row.

19.43 The table allows the generation of income in the production process to be studied
in great detail and it helps to verify at the same time the allocation of primary income
among different institutions. The secondary distribution of income shows how the
balance of the primary income of an institutional sector and the total economy's national
income are allocated by redistributive transactions such as taxes on income, taxes on
wealth, social contributions, social benefits and current transfers. The use of disposable
income shows how much is spent by the various institutions on consumption and

saving.

19.41 £ 19. 2 13 SAM OEAEH 27~ b DT, UL TFa2ETe,
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Table 19.1 Structure of social accounting matrix

& 19.1 AESEHTIIDEE

Table 19.2 Numerical example of a Social Accounting Matrix

& 19.2 ST OKIEHI
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D. Extended Input-Output Tables

19.44 The I0Ts play an important role in providing a rich data source for studying
sustainable development and the impact of environmental policies. Experience over the
past three decades have illustrated that it is best to use I0Ts with differing units to
facilitate special studies on different aspects of sustainability. For example:

+ |0Ts in monetary units are especially useful for analysing economic problems;

+ IOTs in physical units (tons, etc.) can be used for ecological studies; and

+ I0Ts in time units might serve as a database for social studies.

19.45 A comprehensive analysis of sustainability would require an integrated analysis of

all three types of tables.

19.46 Extended Input-Output Tables (E-IOTs) comprise useful information of satellite
systems which are integrated into the National Accounts. They often include information
on investment, capital and labour. However, additional information on energy,
emissions, natural resources, waste, sewage and water are also needed and could be

added to the tables as well.
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19.47 Environmentally Extended Input-Output Tables (EE-IOTs) and models have
become a powerful tool in supporting environmental and economic analyses and
policies. When, for example, I0Ts are extended to include environmental information,
they provide a solid foundation for environmental policy analysis. Life cycle analysis of
products and their impact on the environment and sustainable use of natural resources
are two prominent applications for EE-IOTs. Additionally, EE-IOTs can be integrated into

broader models such as CGE models.

19.48 The EE-IOTs framework with links to other socio-economic data allows for the
estimation of environmental impacts and external costs of different economic sector
activities, final consumption activities and consumption of natural resources, for

example, Exiopol, 2014.

19.49 Table 19.3 provides an example of E-IOTs of Germany for the year 2009.
Germany is well-advanced in developing satellite systems which can be integrated into
the system of SUTs and IOTs. The Product by Product IOTs of Germany comprise 65
production activities and 65 products. The EIOTs includes information in values and

quantities.
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accounting framework using externality data and input-output tools for

(5 21X, EXIOPOL (A new environmental

policy analysis) v =7 k. 2014)
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19.50 The E-IOTs incorporate seven additional satellite systems:

* Input-Output Table (billions of Euros)

* Gross fixed capital formation (billions of Euros)

* Capital stock (billions of Euros)

* Employment (1,000 Persons)

* Energy use (Petajoule)

* Air emissions (1,000 tons)

* Global warming, acid deposition and tropospheric ozone formation (1,000 tons)

» Waste, sewage and water (1,000 tons, Millions cubic metres)

19.51 The first part of the E-IOTs contains the traditional part of the National Accounts.
This includes the domestic production of goods and services (Rows 1-6), taxes less

subsidies on products (Row 8) and GVA at basic prices (Rows 10-13).

19.52 The next three sets of matrices (i.e. GFCF, Capital stock and Employment) below
the 10Ts are derived from satellite systems which are integrated into the I-O framework.
These matrices provide useful information for the various industries on investment (for
example, machinery and buildings), capital stock (for example, machinery and

buildings) and employment (for example, number of wage and salary earners and

selfemployed).
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19.53 The next sets of matrices of the E-IOTs satellite system (i.e. Energy, Air
emissions, Global warming and Waste, sewage and water) contain information on
energy consumption, emissions and other residuals (for example, waste, sewage) of

the various production and consumption activities.

19.54 It should be noted that the first three matrices (IOTs, investment and capital
stock) are in monetary values, the employment matrix is in number of persons, and
the last four matrices contain quantities (i.e. petajoules for energy, tons for emissions

and waste, and cubic metres for sewage and water).

19.55 For the presentation in this Handbook, the economic activities of the original I0Ts
are aggregated into  six industry groups as shown in Table 19.3. The monetary I0Ts in
Table 19.3 are shown in rows 1-22. The output of domestic products is shown in rows
1-6 and the import of goods and services are shown in rows 8-13. The separate |IOTs for

domestic output and imports are an integral part of the E-IOTs.

19.53 YEERAFEHEYT 74 MEZROW AR D~ ) v 7 ADE Y b (Zx/L
X—., PR A, KRG, FEEY. ETK) X, =X —iEE, P&
OBk & 7o - HEEENC L 2o %8 (BEEW . Tk E) I 2 1E#H
i,
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Source: GENESIS-Online Databank of the Federal Statistical Office of Germany
(Destatis) Note: 1) Carbon dioxide (CO2 = 1), methane (CH4 = 21) and nitrous oxide
(N20 = 310) transformed with the factors to greenhouse gases in CO2-equivalents. 2)
Sulfur dioxide (SO2 = 1) and nitrogen oxides (NOx = 0.7) were transformed with the
factors to acid depositions in SO2-equivalents. 3) Carbon monoxide (CO), non-methane

volatile organic compounds (NMVOC), methane (CH4), nitrogen oxides (NOx) cause

ozone formation.

HAT : RA YV EEHEER (Destatis) GENESIS-Online & —# /X7
E 1) bk (C02=1) & A X (CH4=21). Hifig{kzEHE (N20=310) %

ZOHERITHESE, C02 HHEDIREBNIAT ANTEL LT,

2) “Fefbdis (S02=1) LEFRM{b (N0x=0.7) % ZDERITK
S02 HUR DEAVERIC L L T2,

3) —fbpcsk (CO) LIEA & L AFRMEAHEAY (NMVOC) |
EFRMY (NOx) 134 AR DIRIKIC 72 5,

DE,

A A (CH4)

(a) Gross fixed capital formation, capital stock and labour

19.56 The first three satellite systems in Table 19.3 include information on investment
and the use of capital and labour in the various industries. The matrix on GFCF
identifies how much the various industries have invested in buildings and machinery in
this particular year. The second matrix on capital stock shows how much capital was
used up in the various activities. The third matrix reflects the actual employment in

industries.

(a) HMEEREAEH. BXR FvY., FE

19.56 & 19.3 OFEMID 3 DDV T T4 MERIL, FRxREEICLOIEE, &
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IRPESEN Z ORI G LT SR E RS ET D, IRODBARA kv 7
~ MU w7 AE Hr RIEEOR TENRITOERPMEDN 2R, 3 F
HOo~ M) w7 2%, EEICLDIERFERELRRT 5,

(b) Energy

19.57 The matrix on energy use has been derived from energy balances which are
available for most nations. It reflects the total energy use of the economy in petajoule,
which is equivalent to total supply of energy from domestic production and imports and
comprises all primary and secondary energy sources. Conceptually, the energy use
found in the balances need to be adjusted to fit into a National Accounts framework.
The availability of energy accounts of the SEEA-2012 would facilitate enormously the

use of energy data into an extended |0 framework.
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19.57 =X —fiffl~ b YU v 7 2d, KFEOETHAFRER T R /LF— « N
TUACHRT D, EREFOTFAF RO GFEZHALAY V2 —LT
T, THUIENAEELBAIZL D=L X— LE LA FRTO
R ZREAFAF SRR SN D, B RE =R R - T RTR
END =R AF—HAFERBFIA Y L—L2 U — 27 ST 5 L 5SS
WEN B %, SEEA-2012 2377 L7z 3L — i OF| el thid, JrsRi A
T =2 DM EIFITRHTT D,

feta D

H7 L AT ~DZFLF—

1103




(c) Air emissions
19.58 The matrix of the satellite system on air emissions of pollutants is derived from
the energy use of the previous table. Included are 11 different gases, among them the
most important gases which contribute to

global warming, acid deposition and

tropospheric ozone formation.

(c) HRHX

19. 58 HERH ANTEENDEGE DY T T4 MEFR~ U v 7 %, #iED
TRNAX—FANLENT 5, MERRRE L, BEER. <A Ak~ D
BN HLRE W 1 FEO T R &8,

(d) Global warming, acid deposition and tropospheric ozone formation

19.59 The matrix on Global warming, acid deposition and tropospheric ozone formation
contains information on the emissions to air that are harmful to the global climate. In
particular, the matrix provides information on the emission of greenhouse gasses
derived in CO2-equivalents based on Carbon dioxide (CO2), methane (CH4) and
nitrous oxide (N20); acide deposition derived in SOx-equivalents based on Sulphur
oxides (SOx) and nitrogen oxides (NOx); and tropospheric ozone formation based on
carbon monoxide (CO), nonmethane volatile organic compounds, methane (CH4) and

nitrogen oxides (NOXx).

(d) HIREERE. MU, SREAY LR

19.59 HiERIRREA L, FAVERN. *HREA Y Ao~ F U v 7 Ak, #iEkO & fE
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¥y (NOx) (283 < Rk A o AW E B+ A IS a1 5,

(e) Waste, sewage and water

19.60 The last matrix in Table 19.3 provides information on the generation of waste and
sewage by the various economic activities and households together the use of water
from waterworks and from nature by economic activities. The Eurostat database
includes information on 38 different types of hazardous and nonhazardous wastes and

46 different sources of waste water generation.

(e) BEEYW. £ETXK

19.60 % 19.3 OREDO~ MY v 7 A%, Hix 2REFIETHCFEFHT L 2 KiEE
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FADPEKFELIRDIE WAL D 5TV D,
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19.61 This information is used to calculate a water footprint which consists of three
components:

» The blue water footprint is the volume of freshwater that evaporated from the global
blue water resources (surface water and ground water) to produce the goods and
services consumed by all activities.

» The green water footprint is the volume of water evaporated from the global green
water resources (rainwater stored in the soil as soil moisture).

» The grey water footprint is the volume of polluted water that associates with the

production of all goods and services by industries and private households.

19.62 The last category can be estimated as the volume of water that is required to
dilute pollutants to such an extent that the quality of the water remains at or above
agreed water quality standards. The information on waste, sewage and water has been

extracted from the Genesis databank of the Federal Statistical Office of Germany.
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E. Other examples of satellite systems

19.63 Satellite systems for the National Accounts can be established for many areas of
functional analysis such as culture, education, health, social protection, tourism,
environmental protection, research and development, non-profit institutions, unpaid
Household work, volunteering labour, human capital, transport, among other topics of
interest. These satellite systems expand the analytical capacity of National Accounts.

Another satellite system is the growth and productivity analysis of the project EU

KLEMS and WORLD KLEMS.

E. 4754 MERODH

19.63 EERBHFFEOYT 74 MERIT, Wb, #HE . R, g, 8oL,
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19.64 EU KLEMS is an industry level, growth and productivity research project financed
by the European Commission. EU KLEMS stands for EU level analysis of capital (K),
labour (L), energy (E), materials (M) and service (S) inputs. The EU KLEMS includes
measures of output and input growth and derived variables such as multi-factor

productivity at the industry level.

19.65 The measures were developed for 25 Member States of the European Union and
selected countries of the rest of the world covering 30 to 72 industries for the period
from 1970 to 2007. The new database EU KLEMS allows for the evaluation of the
development of productivity in the European Union using a comparative industry
approach. The database includes measures of economic growth, productivity,

employment creation, capital formation and technological change at the industry level.

19.66 The basic tables cover 30 countries, among them 25 Member States of the
European Union and five countries from the rest of the world, namely Australia,
Canada, Japan, Korea and the USA. Also included are aggregate tables for the
European Union (EU 25) and the Eurozone countries covering data for values, prices,
volumes growth accounting and additional tables, reflecting the above input measures.

Productivity measures were also developed in line with growth accounting techniques.

19. 64 EU KLEMS 1%, BRMZEE NG 2 PERN O « AENMEICET 2
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19.67 The database forms an important input to policy evaluation, in particular for the
assessment of the goals concerning competitiveness and economic growth potential

(EU KLEMS, 2014).

19.68 The WORLD KLEMS initiative promotes the analysis of growth and productivity
patterns around the world with a similar growth accounting framework. Through
harmonising concepts, common standards and classifications helps to develop
comparable data across countries and helps to establish a firm grounding in the

international statistical systems (WORLD KLEMS, 2014).

19.67 T — X _X— A [XEORAHM . BROHF ). BRFERE fTREMEICEE T2 BIEo
FHIIC X D EE R A 7y N EEAT S (EU KLEMS, 2014) |
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Table 19.1 Structure of social accounting matrix
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Table 19.2 Numerical example of a Social Accounting Matrix
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Table 19.3 Extended Input-Output Table with satellite systems

NPUT-OUTPUT TABLE (Billions of Eura)

PRODUCTS FINAL USE
- - Total
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Finance and business senvicss 8 143 31 120 288 58 3 27 o E; -2
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