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CHAPTER 4. SPECIFY NEEDS, DESIGN, BUILD AND COLLECT PHASE
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A. Introduction

4.1. The objective of this chapter is to describe the activities specific to the compilation
of SUTs and |0Ts, which take place during the stages of the Generic Statistical
“build” and

Business Process Model (GSBPM) that relate to“specify needs”, “design”,

“Collect”, and to elaborate on specific elements that need to be considered when
compiling SUTs and |0Ts. These phases of the GSBPM are particularly important in
the compilation process as they affect the remaining phases of the compilation
process. They are obviously routinely reviewed as to make adjustments to the process.

"«

4.2. Section B of this chapter focuses on the “specify needs”, “design” and “build”
phases for SUTs and IOTs. Considerations on the level of detail of the industry and
products in the tables are to be carefully evaluated at the beginning of the compilation
process together with other elements such as the schedule of compilation, the revision

policy etc. Section C moves onto the collect phase and describes the main data

sources used for SUTs and I0Ts.
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B. Specify needs, Design and Build phase

1. Specify needs

4.3. The identification of user’s needs is a fundamental step in the compilation of any
statistics, as it aims to identify what statistics need to be compiled in which format,
when and for what purpose. All these elements affect the planning of the compilation
process of SUTs and IOTs since they impact, for example, the choice of the level of
industry and product detail of the SUTs. Thus an assessment of the objectives of these
tabulations has to take place during the phase ‘specify needs’ of the statistical
production process and it needs to be regularly reviewed based on the feedback from
users to ensure the relevance of the compiled SUTs and IOTs. uring this phase
consultation with relevant stakeholders, through for example, meetings, workshops and

surveys form key elements.

4.4. Other elements of this phase include the identification of the statistical outputs that
are required to meet the user needs and checking the data availability to see if existing
data sources can meet the user requirements, if there are alternative data sources that

would be more suitable for the specific statistics, and if there are data gaps to fill.
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4.5. There are many different users (for example, policy makers, analysts, researchers,
etc.) and uses (for example, planning, modelling, monitoring, etc.) of SUTs and IOTs. It
is therefore important to maintain the link with the users to ensure that their needs are
met through one efficient compilation process. For example, with the increasing
concerns about the environment, if a specific environmental topic (for example, water,
energy, fish, forest, etc.) is considered as a key user need to address, it is important to
develop and design a  compilation process which include these elements from the

beginning rather than adjusting ex-post the statistical output through modelling based

on various assumptions.

4.6. The compilation of any statistical output depends to a large extent on the
availability of appropriate infrastructure for information technology (IT) and human
resources. The technology has changed enormously in the last 50 years. Statistics
which were once compiled with calculators are now processed in seconds by modern
computers, laptops or even smart phones. This fast development has facilitated the
work of statisticians and improved the timeliness of the statistical outputs. When
compiling SUTs and IOTs, different software, databases, and custom-designed
platforms are available and can be adapted to the specific compilation process in the

country.
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4.7. It is therefore important to have a clear understanding of the IT requirements
necessary for all the phases of the compilation process. In practice, more than one
software package is often required and each one is used to best meet the various,
separate functional requirements of the specific phase and need to be able to
communicate with each in an easy, effective and efficient manner. If the links between
the software packages are cumbersome or time consuming, alternatives should be
sought. Many NSOs have built in-house tailored software to best meet their needs —

this has various advantages but may provide a greater overhead maintenance and

training requirements.

4.8. Box 4.1 and Box 4.2 provide examples of custom-made software produced and
maintained in the first case by Statistics Netherlands and in the second by INSEE and

Eurostat.
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Box 4.1 Example of in-house built software - Statistics Netherlands

RyVZR4.1 HBATEESIAEVI LI ITOH—F 5 FHEB

Statistics Netherlands (CBS) has a long-standing tradition of compiling SUTs both in
current prices and in volume terms as well as |OTs, and therefore has long
experience in addressing the range of challenges of using computer systems to
produce and maintain long-run series of SUTs and IOTs.

CBS has published SUTs since 1990 (relating to the benchmark revision for the year

1987) and IOTs since the 1950s (with the first year being 1948).

T U H R (CBS) IXBAFEHFR & o, A6 IR 2 Y Bl & 25 &
FROM ST TIER L CEX T RWEHEZ RO, 2072, BORERIIO A HE
MR EBAENREER - T 5 LT, arta—F— - 27220
Dk x e EICEL D LA CE 2B E RN H 5,

CBS 134G 2 % 1990 4E72 5 (1987 4AE DR F~— 27 IEICR# L) |
TAFEHE Z 1950 D (FIFIT 1948 4F) AR L TV 5,
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The CBS has always used in-house built software for the compilation of the balanced
SUTs and IOTs. There are two separate tools which are both updated continuously
an SQL database. These are combined with a graphical user interface in Visual
Basic for Applications (VBA) allowing data to be accessed and adjusted by the

national accounts staff. Both systems can handle quarterly and annual data.

The first application contains tools used for the transformation of source data to
national accounts definitions and standards, both in current prices and in volume
terms.

The second application contains tools for simultaneous balancing of the SUTs in
current prices and in volume terms, for compiling the valuation matrices and for
transforming the SUTs to Industry by Industry 1OTs.

The present systems are based on a major overhaul in 1995 and have been
continuously updated. A key rebuild took place in 2004/2005 reflecting a new

programming language as well as the inclusion of new features.

CBS (IHbfAfE R L BAGEMROIMERIC S 720 | MANTHELZY 7~y
2T BHEIHEHA LTS, 2 008EOY =135 0 WFhb SQL 7 —#
N2 LTI T v T — P ENTWD, ZTRHIEEY 27 L - RX—
Vol e T gp— T TV r—ay (VBA) OV T T 4 NI a—— - A
VH—T 2= AEMEEINTEY ERRFHFEAHYLTL2AX v IR T —
BT 7B ALPET L2 L ZFEICL TS, WTFROY AT A T
TR LERT —FEROP D TN TE D,
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Box 4.2 ERETES

RyHP R 4.2 ERETES

ERETES - the French acronym for Equilibre Ressources-Emplois et Tableau
Entrées-Sorties (Supply-Use Balances and Input-Output Tables) - is a computer
system designed to assist national accountants to compile the SUTs and Integrated
Economic Accounts (including sector accounts) and complies with the principles and
guidelines set out by the SNA. ERETES was developed by the French NSO (INSEE)
and Eurostat. In 2014, it was being used by several countries in Africa and Latin
America and the Caribbean. urther countries are expected to adopt the system. The

ERETES system is available in French, Spanish and English.

Although the objective of ERETES is to generate SUTs and the integrated economic
accounts, it can also be used by countries that have limited data resources. The
minimum data requirements are an enterprise and a household budget survey,
foreign trade statistics, government accounts, balance of payments and banking
statistics. With these data, ERETES can aid countries to generate estimates of GDP
in current prices. If sufficient price and volume indices are available, then estimates
of GDP in volume terms can also be generated. The compilation of SUTs would also
require information on intermediate consumption and trade and transport margins.

One key advantage of ERETES over other computer systems is that it is supported
by a permanent secretariat that can call on a group of multi-lingual national
accountants and IT experts who are very experienced in applying the system in

several developing countries. ERETES is regularly updated and improved. ERETES

ERETES — 7 5 > A 56 @ [ Equilibre Ressources—Emplois et Tableau
Entrées—Sorties (Hifa « fEH/ T U A RO APEZER) | OIKFE—IL, ER
e EHEHER B ORI & AREIE GBMBEE &) OIERE X
By rkoskitanizarta—4—- 27 AT, EREFHEESR (SNA)
WCED BRI E TA RT A AZHEHLL TV 5, ERETES & BH¥E L 72 DI,
77 v AOEFHE R (INSEE) & Eurostat TdH 5, 2014 F2ix, 77U H
EFRK LAY TWOESPOETHEH I TV, S 6I2E< DOE % H
ZDOVATLERMAT D L PRESND, ERETES VAT AET T A AA
Y. AFXVATHHARETH D,

ERETES o HAJIZMAGHE R & AR EE LT 22 LICH D, 7T—
H e UV —=ZARRONLE L THEHT 22 LN TH D, KIEROT—
S BRI ER ORI PRRA., SNEESEN. BUFREE ERRING, #8417
Mat Th D, ZIHDOT —Z R diuE, ERETES 1345 [E 23 24 ik CEP#R A
PE (GDP) ZHEFHT 2D &R TE 5, MikkHad & BEfEE + 3 TR A
RECHIUT, BEFRRD GDP ZHERHT 2 2 & b ARell 2D, fHAGHEHIER O
BRICIX, PR & BEE - ER~— Y OV TOFERBLETH 5,

A a—H— VAT ALK D ERETES O EREAMIL. £ 555 %16 H
T 5 ERBF R E 7L — T L OBER FRER EHIRE & oDk
FETY AT NEHAOEERRBRE RO 1T EMFICL > THEESA TN D
ZLiTdH D, ERETES FEMMICEF S, £/, IFE STV D,
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is available at: http://www.eretes.net/EN/index.htm

http://www.eretes.net/EN/index.htm 7> 57 7 & AN A[EE & 7o o TN 5B,

4.9. Another successful example of custom-built software produced by one NSO, and
then provided for effective use by other countries under specific terms and conditions
was the Norwegian software (SNA-NT),where Statistics Norway provided the software
as well as the associated human resource for training in the use of the applications, by

for example, Malawi, the Czech Republic and Slovakia.

4.10. When choosing the software and hardware to support the compilation of SUTs
and IOTs as part of the National Accounts, one should consider various criteria such as
the database environment, in particular its flexibility and structure, its statistical
functionality and diagnostic tools required, the necessary availability of mathematical
functions such as matrices calculations, the resources and costs, the training program,
the compatibility with data suppliers, the data management, the data dissemination

platform envisaged.

4.11. Across countries various products are used such as Oracle, JAVA programming,
MATLAB, SPSS,SQL, SAS, Excel and custom-made software built to meet specific
requirements. For example, using Excel or input systems such as an Oracle database
could provide an effective solution in the “Collect” phase and in the “Process” phase for
preparing and validating the data, while SAS could be used for further processing of
SUTs and I0Ts. Tools such as Excel, an output system and web-tools for dissemination

may be the solution regarding the validation and balancing as well as the analyses and
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dissemination of the data.

4.12. Skilled and trained human resources are also a fundamental pillar for the
compilation of SUTs and IOTs. It is thus important to recruit and retain skilled and
effective staff and develop and utilise internal and external training opportunities on the

theoretical and practical aspects of the compilation of economic statistics.

4.13. An important step in this phase is the preparation of a document summarizing the
findings of all the activities mentioned above (i.e. identifying needs, establish output
objectives, check data availability, checking IT requirements, etc.) in the form of a
business case to get approval to implement the new or modified statistical business
process. Such a business case would need to conform to the requirements of the
approval body but would typically include elements such as: a description of the "As-Is"
business process (if it already exists),with information on how the current statistics are
produced, highlighting any inefficiencies and issues to be addressed; the proposed
"To-Be" solution (with clear improvements and benefits); detailing how the statistical
business process will be developed to produce the new or revised statistics; an

assessment of costs and benefits,as well as any external constraints.
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2. Design and Build phase

4.14. The design phase describes all the activities undertaken to define the statistical
output and the concepts, methods, collection instruments and operational processes
necessary. Therefore, this phase includes all the design elements needed to define or
refine the statistical output identified in the previous phase, all relevant metadata, ready
for use later in the statistical business process, as well as quality assurance

procedures.

4.15. These activities make substantial use of international and national standards, in
order to reduce the length and cost of the design process and enhance comparability
and usability of outputs. Organizations are also encouraged to reuse or adapt design
elements from existing processes. Additionally, outputs of design processes may form

the basis for future standards at the national and international levels.

4.16. The design of the statistical output for SUTs and IOTS refers to the size and
layout of the tables; the breakdown of industries and products; disclosure control
methods; processes governing access to any confidential information; and the
identification of the statistical variables needed, which is then linked to the data

collection phase.
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4.17. In the build phase, the production solution is put together and tested to the point
where it is ready for use in the "live" environment. This phase is broken down into
several activities, which include: a review of data sources; the configuration of the
workflow from data collection through to dissemination; and testing of the statistical
business process. For statistical outputs produced on a regular basis, the ‘design and
build’ phase usually occurs for the first iteration, and following a review or a change in

methodology or technology, rather than for every iteration.

4.18. During the design and build phase a number of specific issues in the compilation
of SUTs and I0Ts should be considered. They include, for example, the choice of the
level of detail of industries and products of SUTs and IOTs at working level and at the
dissemination stage; how to handle confidentiality throughout the compilation process;
the schedule of compilation and dissemination of SUTs and I0Ts; the revision policy
and analysis; the required resources to sustain the compilation on a sustainable basis;
the benchmarking; and the choice of the index formula and the base year. In addition, it
is important to create and maintain documentation for all the stages of the compilation
process to serve as a quality control measure of the process. All these activities in the

design and build phase are further elaborated in the following sections.
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(a) Level of industry and product detail and size of SUTs and IOTs

4.19. The level of industry and product detail of the published/disseminated SUTs (and
IOTs) greatly depends on the objectives of the tabulations and its uses. The industries
and products explicitly identified in the disseminated tables reflect to a great extent the
users’ needs and the specific policy concern of interest. For example, if a specific
environmental domain is of interest, for example energy, specific industries and
products are likely to be explicitly identified in the disseminated tables in order to
address the specific domain. The ultimate level of aggregation of the disseminated
SUTs and IOTS has an impact on - and at the same time is affected by - the data

collection/availability, compilation and balancing procedures.

4.20. The number of products in the SUTs is usually higher than the number of
industries, thus showing for each industry not only one primary product, in which case
SUTs are rectangular. Their size and shape will have appropriate implications for I0Ts,

the physical tables and other related products analyses (for example, productivity).

4.21. The level of detail of industries and products at the working level is generally very
disaggregated and the recommendation is to work with the most detailed level of
aggregation taking into consideration the constraints posed by the available data,
resources, and burden on business. Various aspects need to be considered including
the user needs, the availability of data, as well as the level of detail used in National

Accounts. For example, compilation aspects that influence the level of detail (since
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they facilitate the compilation and validation of the data at the working level) include:

« Distinction between industries which are allowed to deduct VAT and those that are not
allowed to deduct VAT, and different VAT rates per product and categories exempt from
VAT to facilitate the compilation of the valuation matrices in particular for taxes and
subsidies;

« Distinction between market and non-market activities to facilitate the understanding of
the input structure of GVA,;

» Sub-divisions of industries according to institutional sectors which impact the linking
table between SUTs and the institutional sector accounts;

» Separately identify certain industry and product sub-divisions to facilitate the
compilation of the trade and transport margin matrices such as Section G and its
Divisions of the International Standard Industrial Classification of All Economic
Activities (ISIC) Rev. 4;

« Links to international industry, product and functional classifications;

» Links between output structures, input structures, price indices and values for
deflation as well as the availability of price statistics to generate estimates in volume
terms;

* Links between domestic supply and exports as well as intermediate consumption and
imports to study the input structure of the industries;

* Links to the environmental accounts;

* Enterprises that trade internationally and have links to Global Value Chains (GVCs)

(see extended SUTs and the OECD Trade by enterprise characteristics data (TEC)

D),
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indicators);

« Availability and quality of source data;

* Size and value of output and value added of the industry: if the industry is too large
and heterogeneous then it should be further broken down. The same can apply to
products;

* Benchmarking (annual as opposed to 5-yearly) using comprehensive
sources/censuses since the level of detail in benchmarking years is much larger than
that during regular annual compilation of SUTs and 10Ts;

* Annual chain-linking the volume estimates; and

» Staff resources, time schedules for production and publication, confidentiality and

system infrastructure.

4.22. An appropriate choice of the level of industry and product detail in the SUTs at
working level facilitates he compilation and the search for causes of inconsistencies.
For many products, by their nature, it is possible to identify in which industry they are
used. For example, fertiliser is mainly used in agriculture, crude oil in oil refineries,
concrete in construction, etc. For some products, it may also be possible to identify
whether they are used as intermediate consumption or final consumption. Haircut
services, for example, can be assumed to be mainly consumed by Households and
thus recorded in Household Final Consumption Expenditure. The more detailed
classification of products used in SUTs, the easier it is to use expert knowledge to

supplement surveys in allocating products to different uses.
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4.23. Linking and matching products to elements concerning valuation (taxes,
subsidies, trade and transport margins) make the compositions of transactions more

transparent, clear-cut and makes analysing much easier.

4.24. More detailed products also imply that the number of users of a certain product is
greatly reduced. here there is only one producer and one user of a product, the search
for the cause of inconsistencies would only require investigating two source statistics.

When a product has 20 users, for example, the search becomes more complicated.

4.25. Questions of the SUTs table layout also arise for the final use part of the SUTSs. It
is worthwhile to integrate the functional classifications in the final consumption data,
showing final consumption by products and by consumption purpose. On the other
hand, it may be better to keep such detail and transformation separate but this is still
needed in whichever form in the integration of compiling SUTs and the other accounts

of the system.
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4.26. At the dissemination stage, the size and industry/product breakdown shown in the
SUTs (and thus in the IOTs) mainly reflect the user’s needs and the objective of the
tabulations taking into account confidentiality considerations. Other presentational
considerations include, for example, the size and relative value of output and value
added for the industries and the size and value of supply for the products. Industries or
products that are not economically significant or relevant for a particular economy may
be aggregated together, while a more detail breakdown may be shown for economic
activities that contribute substantially to GDP, in order to better analyse the cost

structures and the inter-dependencies with other economic activities.

4.27. It should be mentioned that when compiling consistent annual, or quarterly, SUTSs,
the stability of the level of detail of the applied classifications is also important as many
ratios and proportions will usually be taken as a starting point in the estimates for the

following year.
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4.28. A higher degree of product detail also supports the use of certain estimation
methods, for example the product flow method of compiling National Accounts (i.e.
balancing supply and use of products) by taking into account the relevant differentiation
concerning product tax rates, margin rates and homogeneity in prices.

Moreover, it is much easier to distribute disaggregated products and services across
industries and final use categories with the product flow method than at a higher
aggregate level. Detailed product accounts also help in the balancing procedure, as it
is easier to explore and detect the causes of imbalances if the basis is determined by
homogeneous single products rather than aggregate groups of products. The work on
a detailed product level certainly increases the data quality but has resource and
systems implications. At higher levels of aggregation, problems of imbalances might

not even be seen at all and therefore not addressed.

4.29. Table 4.1 provides an example of the size of SUTs and |IOTs compiled by selected
countries. It is worth noting that the internal working level of the industries/products
detail used for compilation and balancing is much larger than what is published. For
example, in the USA, the working level in producing the SUTs is over 800 industries,
whereas in Denmark, there are around 2,350 products at the working level but the

SUTs are published only at the 64 product by 64 industry level.
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4.30. It is important to distinguish between the detail required for the compilation and
balancing work at the working level as opposed to the information required for the
publication. The in-house operating detail should be the same or, as in most cases, be
in greater detail in terms of number of industries and products than what the level for
publication allows for disclosure. For example, many countries distinguish hundreds or
even thousands of products but do not publish at these levels as these reflect a lot of
confidential information. owever it should be noted, that countries do often allow people
outside the NSO to have access to more detailed data, albeit confidential and under

signed agreements, for analytical purposes.
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Table 4.1 Examples of the size of “published” and “internal working level” SUTs

and IOTs

=41
Ll

HIGERARERAELRD TAREE] & TRBERERRE] ORED

Note (1) The above detail has been compiled by Sanjiv Mahajan (Office for National
Statistics, United Kingdom) at the time of preparation of this Handbook. The numbers
are indicative for tables as available for the reference year 2014 (as at December 2016)
unless denoted otherwise.

Note (2) Other differences will exist in terms of comparability such as the tables are
compiled on a different basis, for example, the frequency of the tables, classifications
used, the SNA version, latest reference year, latest benchmark year, valuation of SUTs
(basic prices or producers' prices or purchasers' prices), assumptions used
underpinning the 10Ts, etc.

Note (3) Argentina - the SUTs reference year is 2004 and the 10Ts reference year is

1997.
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Note (4) Australia - the IOTs working level operates at 1268 products and 114
industries.
Note (5) Belgium - the 10Ts reference year is 2010.

Note (6) Brunei Darussalam - the reference year for SUTs and I0Ts is 2005.

Note (7) Denmark - the number of products can vary from year to year. Detailed data
can be made available outside Statistics Denmark for analytical purposes.

Note (8) Hungary - the 10Ts reference year is 2010 (compiled five-yearly).

Note (9) Iceland - the SUTs are produced but not yet published. The plans are to
publish 64 products x 64 industries.

Note (10) India - the SUTs reference year is 2012/13 and the IOTs reference year is
2007/8. Industry outputs published in full whereas industry uses aggregated to higher
levels.

Note (11) Indonesia - the SUTs and |OTs reference year is 2010.

Note (12) Ireland - the SUTs reference year is 2013 and the 10Ts reference year is
2011.

Note (13) Kuwait - the SUTs and I0Ts reference year is 2010.

Note (14) Mexico - the reference is year 2008. PxP IOTs reference year is 2008 (814

products), updated version for 2012 (259 products).Ixl IOTs reference year is 2012.

Note (15) New Zealand - the production of SUTs in volume terms are being planned but

no plans for publication.
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Note (16) Saudi Arabia - the SUTs and IOTs internal working levels reference year is
2011 and published SUTs reference year is 2013.
Note (17) Slovenia - the SUTs reference year is 2013 and the IOTs reference year is

2010. SUTs and IOTs will be published in 2017 both with a reference year of 2014.

Note (18) Sweden - the SUTs in PYPs are produced but not yet published. However, a

version is submitted to the Commission (Eurostat) and plan is to publish at some stage.

Note (19) Tanzania - the SUTs reference year is 2007. I0Ts for the reference year 2007
is being finalized.

Note (20) United Kingdom - the I0Ts PxP Tables use the "hybrid" assumption
approach.

Note (21) USA - In benchmark years, the SUTs are published at the 389 product and
389 industry level of detail. While 10Ts themselves are not currently published, the IxI.
Leontief Inverse tables calculated from IOTs are published at the 71 industry level of
detail as well as PxP tables at the 73 product level of detail.

Note (22) All EU Member States are expected to provide:

Annual SUTs both in current prices and PYPs as well as five-yearly IOTs under the ESA
2010 Transmission Programme after the expiry of any National Derogations.

The SUTs and IOTs are to be supplied using 64 products and 64 industries.

4.31. Confidentiality is a fundamental principle of official statistics (see United Nations

2013b). It ensures that individual data collected by statistical agencies for statistical
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compilation, whether they refer to natural or legal persons are to be strictly confidential
and used exclusively for statistical purposes. It is important therefore that procedures

are put in place to ensure the confidentiality of the information disseminated.

4.32. Countries may apply different criteria to decide whether specific data may be
disclosed or not. This is likely to be driven by the legislation in place underpinning the
collection of data from businesses. Usually, the number of enterprises observed in an
industry takes influence on this decision or whether disclosure can be determined by
deduction. One solution would be to choose a higher aggregation level with a sufficient
number of enterprises in an industry to overcome any disclosure problems. There may
not always be an easy solution for some industries or products to which they should be
allocated. The price is a loss of information due to aggregation resulting in a larger
heterogeneity of the SUTs system. Other methods might therefore be explored or

combined such as creating or redefining products.

4.33. Cases where there is one or two dominant producers in an industry, like say
mining, extraction of crude oil, sugar, pharmaceuticals, etc., pose a different challenge.
In these cases, it is recommended, when necessary, hat specific permission is sought
from the business when their data are publicly available from other public sources, for
example published company annual report and accounts. If permission is not granted,
then suppression of the relevant cells in the SUTs should be considered. Aggregation

of industries/products with non-disclosive industries/products should, however, be
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avoided as this loses useful details for non-disclosive industries/products.

b5,

(c) Schedule of the work programme

4.34. Aligning the monthly, quarterly and annual timetables covering data collection
processes, compilation processes, data supply, validation, balancing and publication
for all the accounts, and outputs, is a key step in ensuring coherency and consistency.
This should include the compilation of SUTs, and other I-O related products, as

appropriate.

4.35. The overall process needs therefore to be split into well-defined blocks of work
with clearly defined processes and linkages between the processes and all fitting within
realistic schedules (including contingency planning and risk management) with clear
roles and responsibilities for the staff and management involved. The governance of
the programme should be clear with regular monitoring and meetings scheduled at key
junctures, for example, linked to key milestones in the process. The project

management of the process should ensure dedicated resource is attributable to this

support function.

4.36. The schedule needs to incorporate deadlines of both data providers and data
users as well as various internal intermediate deadlines. For annual business surveys,
the time lag from changing the questionnaire to incorporating the new results and
publication in SUTs/National Accounts could be around three years, thus it is important

to retain schedules, which are regularly reviewed and reflect the incorporation of
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continual data improvements.

4.37. In general, it is useful to put in place service level type agreements with data
providers as well as with data users. Agreements with data providers would cover what
types of data to be provided, quality criteria, briefings, schedules and the format in
which the data will be delivered. Important elements to consider in such service level
type agreements include:

» Clear ownership — senior representatives from both the supplier side and the
customer side.

* Reasons for data requirement.

* Publication of results including disclosure requirements.

* Process of data delivery by data provider (for example, format).

» What data are required (need to be specific of the variables needed).

* Timing of data deliveries.

* Briefing required accompanying the data.

» Handling of customer queries.

* Quality (covering criteria like consistency, credibility, revisions, precision and
communication).

» Methodological notes supporting the data (for example, sources, methods, coverage,
etc.).

* Development, improvements and consultation.

» Arrangements for review of the process, etc.
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4.38. Service level type agreements with data users, on the other side, would cover, for
example, users’ deadlines (for example, those linked to policy agendas, research
schedules, etc.) to be reflected in the statistical production schedule. For example, the
finance ministry and/or the Central Bank may require structural updates on the
economy to fit with their policy review, and these may be part of regular annual

schedules, thus requirements of the producers of SUTs, etc.

4.39. In general, there should be a regular review, for example, on an annual basis, of
all aspects of the process (including timetables, data quality, implementation future
changes, etc.) with both data providers and data users in order to continually improve

and change as necessary.

4.40. The schedule for the compilation of SUTs depends of course on the

periodicity/frequency of SUTs/IOTs. In general, it is recommended the annual

compilation of SUTs, in line with the United Nations Statistical Commission
recommendations on the scope of the implementation of the 2008 System of National
Accounts®®. While it is recommended to compile every five years a benchmark system
of SUTs based on specific survey results, rapid changes in the economy, external
impact from globalization, the increasing rate of change of technology and its impact,
new products, new industries, impact of digitization and digitalization, etc. may impact

the production process of SUTs and the periodicity of benchmarked tables, whereby an
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annual benchmark process may be preferred.
X6 See the recommended data set in the Report of the Intersecretariat Working
Group on National Accounts (E/CN.3/2011/6) available at:

http://unstats.un.org/unsd/statcom/doc11/2011-6-NationalAccounts-E.pdf

4.41. Schedules in terms of frequency of SUTs compilation may be assessed against
the revision policy and the uses of infra-annual sources (such as quarterly and monthly

short-term indicators) to incorporate if necessary the revision guidelines and indicators

policy.

$¢6 http://unstats. un. org/unsd/statcom/doc11/2011-6-NationalAccounts—E. pdf T
AFAER TERZBRFHEICEHT 2 EERE Y —F 2 77— O EE
(Report of the Intersecretariat Working Group on National Accounts)]

(E/CN. 3/2011/6) it S CWAHELRET — X 2 508,
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(d) Revision policy and analysis

4.42. Revisions to time series data are an important part of the production process.
Changes to published data can occur for many different reasons. For example, forecast
data may be replaced by survey data, reclassification of industries, methodological
changes to the way in which data are estimated or just correcting errors. Changes due
to the correction of errors should be identified as corrections and distinguished from
revisions that are more commonly associated with improving estimates as more
information is gathered over time (Mahajan, 2015). There is a conflict between
releasing timely estimates and releasing accurate estimates. If NSOs/NCBs waited to
publish the most accurate data possible, due to the nature of data collection there
would be a large time lag between the date to which the data refer and the date of

publication.
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4.43. Bringing together data for the purposes of compiling SUTs, and other I-O related
products, integrated within the National Accounts implies aligning production timetables
(quarterly and/or annual) and schedules but also revision policies. Ideally, a highly
effective revision policy to ensure revisions are implemented in a coordinated and
coherent fashion across the accounts should cover the National Accounts, Balance of
Payments and Government Finance Statistics, and this in turn should include the SUTs
and I0Ts as well as extending to primary source data and other domains such as

Regional Accounts and Environmental Accounts.

4.44. The revision policy should reflect appropriate criteria to assess each revision,
including when best to implement the changes, for example, in a quarterly exercise (for
example, for short-term revisions) or in an annual exercise (for example, for long period
revisions). This will impact on how to compile SUTs and IOTs and the revision
guidelines should be operated flexibly reflecting issues like economic significance and

practical aspects such as impact on resources and systems.

4.45. The usual guidelines applied to all the accounts cover:

* Revisions to the latest quarters for an incomplete year (these can impact annual
SUTs).

* Revisions to past recent quarters since the last full benchmark year.

* Revisions made through the annual process to recent years, say 3-5 completed

years.
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» Revisions to a longer period, sometimes viewed as a major revision. Many earlier
years may be revised dependent upon meeting certain criteria like methodological

improvements, correction of errors and economic significance.

4.46. Any changes to back data will also have an impact on the monthly and/or

quarterly seasonally adjusted estimates.

4.47. In some countries, occasional or major revisions of National Accounts are usually
carried out every five years and require more resources if the revision is implemented
on the basis of a large SUTs system. A revision at a more aggregated level is always

easier and less demanding.

4.48. The various revision practices have different pros and cons:

* Regular revisions to SUTs and National Accounts, thereby preserving good quality
levels and/or growth rates. However, some users do not welcome regular revisions,
whereas other users do not welcome “big bang” approach to revisions.

* Five-yearly revision exercises may imply more significant changes for a number of
years until the next revision window.

* Revisions only at the aggregated level may provide problems with the detail and

provide discontinuities in the long time series of annual SUTs
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« Revisions also at the level of IOTs ensures that SUTs and IOTs remain consistent.

4.49. Revisions applied only to part of the accounts and not all the relevant outputs
would generate incoherence across different outputs and not help users, for example,
in some countries, SUTs may be revised but the I0Ts are not revised, thus the links

between the two products are out of line. This situation should be avoided.

4.50. Analysis of revisions can provide information about the reliability of estimates and
how they change between the first estimate and final estimate as well as a source for
the identification of any biases, (Mahajan 2004b). Note that revision analysis does not
give information on the accuracy of an estimate, for example, the final estimate may not

be accurate in terms of sampling error or non-sampling error.

4.51. The knowledge of the source and the reason(s) for the revisions is key and helps
producers, and users, to better understand the data. Sometimes with major revisions
going back in time, understanding the changes can be quite complicated like changes
in definitions, classifications and data. For analytical users of SUTs and IOTs, it is
important to understand the reasons and impact, especially when there is a mix of
revisions, for example, with the introduction of 2008 SNA, SUTs and/or I0Ts may be

revised going back 30-40 years or more. The forthcoming Handbook on Backcasting
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Methodology (United Nations, forthcoming) provides more information on this topic.

[Handbook on Backcasting Methodologyl (ELE., THIFE) X2 DEI2D0

TRELWE Iz iEttd 5,

(e) Resources

4.52. When discussing the resources and human requirements for a full integration of
SUTs and IOTs (as well as PSUTSs) in the compilation of National Accounts and Balance
of Payments, it is essential to distinguish between the first compilation of the SUTs, the

recurrent production of SUTs and the process around major backward revisions.

4.53. A substantial amount of resources is required to build up an integrated SUTs
framework for the first time. This work involves establishing all the planning, conceptual
and methodological work, data collection needs, requirements of all the individual
industry and product balances, the development of appropriate techniques for
incorporating the primary sources and new software for handling the SUTs system as
well as training and investment in staff and systems. The investment may lead to
considerable changes in the working procedures towards a better integration of
activities from data collection through to publication following an integrated statistics

approach.

(e) YVY—X

4.52.  [ERBEFFHAE & EBINCOHERHI MG R L AEE (KUY
AR 22 eaT 570, VY —R & AEFIZOWTEmRT %6
(3. SR ORI OVER. BEGEE I Z O KGN 72 B, 82523 % IR
RUBEDT v A ZXHTHZENEETH D,

4.53. MABBRMREERE 7 L —2 U —27 200 THEET H7-010F. 1Y

BOU Y —=ANBELRD, ORI DL, 5 HEHH
) - LRI, 7 — X IR DO FNE | il % DFE¥ER OEFEM R TDNT
ZITPET BB, —RIRT — & Y — A B BA T E Y e ik OB, s
FHARERREBRO B ZDOFH LN T o= T | AY v T EVAT AOERK
LEETHDL, MAWRTEY 7 u—F&2E 2, 7 —FZWENLARETO
A LV BLSHATHZ L2 BT LT, BEMMEETIED KR 72288 %
KZEBHDTEA D,

DRE., W&

214




4.54. The resources needed for establishing an integrated SUTs framework should,
however, be seen in connection with the way the development will evolve, for example,
the level of integration and the organization of roles and responsibilities across the
statistical domains. The implementation of the recommendations and guidelines
provided in this Handbook can be done in a gradual manner taking into account
countries’ specific situation in terms of resource available and national priorities.
Countries practices can vary considerably, for example:

* Only annual SUTs in current prices.

* Annual SUTs in both current prices and in volume terms.

* Annual SUTs complemented with a quarterly SUTs system.

* Annual and quarterly SUTs in current prices and in volume terms.

» SUTs at basic prices and/or at purchasers’ prices.

* Benchmarking annually, or say, at least every five years.

* Links between SUTs and IOTs:

* SUTs only.

* SUTs and I0Ts, both in current prices (maybe in volume terms too).

* Only IOTs and no SUTs — this clearly the least favoured but has a historical legacy in

some countries.
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4.55. Developing a new SUTs and National Accounts System poses different

challenges to changing existing production systems whilst maintaining

business-as-usual activities.

4.56. Regarding the periodicity, at least every five years a benchmark system of SUTs
should be compiled which is based on more exhaustive specific survey and
administrative data results. However, as described earlier in this Chapter when
considering schedules for SUTs (and 10Ts), with rapidly changing and developing
economies, impact of globalization and digitalization, etc., it is recommended that the
development of new SUTs systems  should reflect an  annual
benchmarking/reconciliation process. This also helps to avoid storing significant
revisions and distortions to levels. Together with annual chain-linking, this will imply
better quality of the measurement of the growth rates of GDP in volume terms,
especially for the more recent periods.

Appropriate techniques have been developed and the trends of structural change (for
example, composition of outputs and intermediate consumption) during the previous
years can be used to take forward the structures in SUTs, if no new structural

information is available, for example, beyond benchmark years.
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4.57. The experience from countries which have integrated the SUTs framework into
the compilation of National Accounts suggests that the resources needed are similar as
the resources for those countries following a more traditional approach with a separate
SUTs compilation. It is therefore recommended that SUTs are compiled as an
integrated process and a regular part of the compilation of the National Accounts.
Reflecting that 10Ts are produced with relatively few additional resources if a SUTs
system is in place, the resource question turns in favour of an integrated and regular

approach for the compilation of 10Ts.
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(f) Benchmarking, extrapolation using indicators, price and volume information
4.58. Planning a new system of SUTs is generally linked to a benchmark year for which
the most important areas of the economy are covered by censuses and surveys. This is
especially important when policy decisions are based on the levels of the figures, for
example, the level of Gross National Income (GNI). Some detailed data sources are
collected at more or less regular intervals and will not all be available for the
benchmark year.

Hence, figures that do not relate to the actual year will need to be corrected for the
changes that have taken place between the reference period of the data and the period
for which they are being used. This can be done using indicators for value or volume

and price indicators.
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4.59. When a balanced benchmark SUT exists, the compilation of SUTs for following
(or previous) years will usually be considerably easier. It is possible to utilise
information on the structures of the benchmark table to fill the gaps between those cells
for which no new source data are available or to extrapolate as appropriate.

For example, input structures will change over time and information on new input
structures can then be utilised as they become available, replacing the extrapolated
information. Taking into account that the other estimated structures are subject to
uncertainty, it may be sufficient to review them with intervals of a few years, one at a
time. Even when such structures are reused from the previous year, they will change

over time as a result of balancing the SUTs. This could happen even more rapidly with

the impact of globalization and the development of new products.
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(g) Features of GDP in volume terms

4.60. When looking at the change in the economy over time, the main concern is often
whether more goods and services are actually being produced now than at some time
in the past. With productivity, however, the point of interest is whether this output is

increasing relative to the inputs.
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4.61. Over time, changes in current price GDP show changes in the monetary value of
the components of GDP. These changes in value can reflect changes in both price and
volume changes making it difficult to establish how much of an increase in the series is
due either to increased activity in the economy (volume change) or to an increase in
the price level. For productivity measures only volume changes are used. It is therefore
useful to measure GDP in volume terms (preferably in previous years’ prices), meaning
excluding price effects, as well as in current prices. In most cases, the revaluation of
current price data to remove price effects (known as deflation) is carried out by using
price indices such as component series of the retail prices index or producer price

index, to deflate current price series at a detailed level of disaggregation.

4.62. Internationally, constant price estimates and chain-linked volume measures are
two common measures for volume change of GDP. Under the constant price method, a
certain year is selected as the base year; constant price volume estimates of GDP for
subsequent years are the aggregation of its components computed by multiplying the
price of each component in the base year by its volume in the current year, and the real
growth is derived from the comparison of constant price volume estimates at different

years.
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4.63. Under the chain-linked volume measures method, the annually re-weighted chain
linking approach is adopted to compile the volume measures of GDP and its
components. Firstly, the volume estimates of major components of GDP in current year
are re-valued at preceding year prices, which in practice are calculated by “deflating”
the current price values of sub-components by the relevant price indices. Secondly, the
short term volume indices for different years, calculated by dividing the volume
estimate of GDP from the initial step by the current price GDP in the previous year, are
chain linked to a selected reference year in order to obtain a continuous time series of
the chain volume indices of GDP and its components. The chain volume index series
can be converted into the chained monetary series by multiplying the chain volume

index by the current price value in the reference year

4.64. For some series, price indices for particular goods and services are used to
deflate the current price series, such as components of the:

« consumer price index (CPI)

« retail prices index (RPI)

« producer price index (PPI)

+ corporate services price index (CSPI)

* import prices

* export prices
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4.65. “Double deflation” is the preferred method to estimate GVA in volume terms. This
is achieved by deflating the value of output and the value of intermediate inputs
separately to get corresponding volume measures, and then subtracting the latter from
the former. This “double deflation” approach means that an industry’s total output is
deflated by the price of its primary and secondary output, while each intermediate

input is deflated by its own price index.

4.66. This is in contrast to the single deflation method whereby GVA in current prices is
deflated directly using an output based deflator to arrive at GVA estimates in volume
terms. The “single indicator” volume estimates can also be derived in other ways, for
example, deflating output with output price indices, assuming a constant GVA to total
output ratios from the base year, or using volume indicators directly. This direct price
deflation of GVA is not recommended by the SNA when using a single indicator

method.

4.67. The SUTs provide a major advantage and a natural framework that allows for
“double deflation” to be applied in a coherent and consistent manner across the

National Accounts.

4.68. Chain-linked volume measure series are expressed as index numbers in which
the series are simply scaled proportionately to a value of 100 in the reference year.

These index numbers are volume indices of the ‘base weighted’ or ‘Laspeyres’ form.
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4.69. Aggregate price indices are of the ‘Paasche’ or ‘current-weighted’ form. They are

generally calculated indirectly by dividing the current price value by the corresponding
chained volume measure and multiplying by 100. Examples are the GDP deflator and

the households’ consumption deflator.

4.70. Value indices are calculated by scaling current price values proportionately to a
value of 100 in the reference year. By definition such a value index, if divided by the
corresponding volume index and multiplied by 100, will give the corresponding price

index.

4.71. From the point of view of production, GDP at market prices is at best estimated
with reference to annually compiled SUTs both in current prices and in previous years’
prices. The SUTs are compiled in previous years’ prices in order to achieve an accurate
breakdown of value changes in subsequent years according to volume and price

changes.

4.72. The base-year table provides the specific weights for each industry and product,

used in the index formulae by which the price data are aggregated.
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4.73. The great statistical benefit of a system based on previous years’ prices is the fact
that the weights in the index formulae are always up-to-date, thus reflecting the
structure of the recent past, and in turn, optimizing the quality of the GDP growth rates

in volume terms for more recent periods.
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Choice of index number formulae

4.74. In order to calculate price and volume measures, a number of methodological
choices have to be made,for example:

 which index number formulae will be applied; and

» whether a fixed base year or an annually changing base year will be applied.

4.75. Different index formulae can be applied using different weighting schemes. It is
beyond the scope of this manual to discuss in depth the theoretical and practical
considerations with respect to this choice. Chapter 15 of the 2008 SNA and the

Eurostat (2016) provide much more details on the choice of index formulae.

4.76. Economic theory suggests that an index formula that assigns equal weights to the
current year and the base year is to be preferred. This is one of the reasons why the
SNA prefers, albeit not strongly, the so-called superlative indices, like Torngvist and

Fisher.
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4.77. Although the superlative indices have a number of attractions, it should be noted
they also have notable disadvantages:

« superlative indices are demanding in their data requirements and will increase the
work burden significantly;

superlative indices are less intuitive than Laspeyres and Paasche indices;

* superlative indices are not additively consistent, which is a serious constraint when
applied in an accounting framework; and

+ values change do not always equal volume change times price change.

4.78. From a practical point of view, a number of requirements can be imposed on the
index numbers:

* The applied index formulae should be a good approximation of the changes obtained
by the superlative indices;

* Achange in value must be divided into a price change and a volume change without a
residual;

* Values in volume terms for aggregates should equal the sum of values in volume
terms of constituent parts, applying the same index formulae; and

+ Additionally, it is sensible for the index formulae to be relatively straightforward and

easy to interpret for users.
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4.79. The last three requirements can only be met with the application of the Laspeyres
volume index formula and the Paasche price index formula. The formulae underpinning
these indices are shown below:

Laspeyres volume index

e
_ Epoqt _ ZPUQ.O qo

"~ Ibodo  ZPolo
Paasche price index

Lq

2 Deqe

p _Ztht_
- XPols P
ot Eptqt/p

()

r

where p is the price and q is the quantity.
4.80. The characteristic for the Laspeyres volume index is that the volume changes of
individual goods are weighted with the value of the concerning transaction in the base

year.

4.81. The characteristic for the Paasche price index is that the price changes of
individual goods are weighted with their value of the concerning transaction in the
current year. The deflated values derived with this index formula combination can

easily be explained as "values in prices of the base year".
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4.82. It can be easily shown that the decomposition of value changes, in terms of

volume and price changes, do not have a residual.

Eptf?t
=L %P
ZPOQO 1 F

v

4.83. The deflation of values in current prices by using a Paasche price index gives:

Z.Utf?t ggtzt ZPUQ’t

4.84. This illustrates that the deflated aggregate equals the sum of deflated
components, which means that additivity in the SUTs for volume estimates is assured.
The use of Laspeyres volume indices and Paasche price indices ensures that the

current price identities also hold in volume terms. This also means that after balancing:

4.85. For every product, the total supply equals total use, and for every industry, the
total output equals total intermediate consumption plus gross value added and in
volume terms, this is:

Total supply in volume terms equals Total use in volume terms

Total output in volume terms equals Total intermediate consumption in volume terms

plus Total value added in volume terms
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Choice of the base year
4.86. By applying the Laspeyres volume index number formula, the volume changes
are weighted with the values of the concerning transaction in a "base year". The

question arises which year should be chosen as the base year. Generally speaking,

there is a choice between a fixed base year and a changing base year.

4.87. With the method of fixed weights for a series of years, the weights are derived
from a single year in the past. An advantage of this method is that with long time series
of values at prices of the base year, the deflated components of aggregates exactly
add up to the deflated aggregate. However, a very serious disadvantage is that volume
changes of aggregates are calculated with outdated weights. This disadvantage is
especially severe when relative prices change rapidly, and as a result, economic
growth can be significantly misrepresented. In addition, the disappearance of products
(for example, vinyl records, cathode ray tube televisions, etc.) or the appearance of
new products (for example, mobile telephony, pharmaceutical tablets, iPads, etc.) can
lead to notable distortion in the estimates of economic growth. Even with a fixed base
year, you have to change it every five years, and then all previously published real

growth rates will be revised —this change is often not welcome by users.

EEFDRR

T ANA VAREEHEXE BN T 5 Z Lok BER T TEYE
] OREIRGIOMETY =1 MPFShd, MEERL01E, WThofzr
HAERE L L CRIRTRENTH D, —RIICE - T, [EEIEEF A B LR
MEWITEIRD D D,

4. 86.

4.87. [BEE VA M EREOIHET 25 TE, VoA MIlEED BN
HEMIND, TOFEOFRIL, EEFEDMSIZ L 5 RWIRERITON%EE %2 H
WL, FEAL SN EFHMEO R BER N FE(L SN EFHMEICIE L ME S
52 EThHD, LinL, EFICERZK AL, EiHEOHEER R TV =4
FTHRHINTWD &) Z L THD, ZORFITAERMIFE DAL Tk S
ALV DIRATHY , MR L L TRFERERITE L AERICRRIND ]
REMEDRN D, MA T, ZEMOWHR (E=— L a— 7 I BT LY
72 E) OB LWEREM ORYy (HEHTERS. RIS, iPad 72 L) 13 BFHRED
HERHTHE R EA A AL SEHED, BEEREFZHWTH, BFEITLICETT

HVERHY | MEBIZARINTEFERERIIETHESND, T9 LEEH
R N SY 6 R A WA AN/ E ATAN

227




4.88. Applying a changing base year means that the weights are updated every year
and are usually derived from the previous year. Since those weights are more
up-to-date, a better approximation of the volume changes is obtained compared to the
method of using fixed weights. The time series can be obtained by multiplying

separately estimated year-to-year volume indices - this is called "chaining".

4.89. An important advantage of the chaining method is that the above mentioned
misrepresentation of growth rates is avoided. In fact, chain-linked volume measures
provide a more reliable measure of volume growth, provided individual prices and
quantities tend to increase or decrease steadily over time. However, there is also a key
disadvantage, in that when the time series are in prices of a fixed reference year, the
deflated components of an aggregate then no longer add up exactly to the deflated
aggregate. As a result "mathematical

discrepancies" will appear that cannot be

removed without distorting the underlying "actual" volume and price movements.
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(h) Documentation

4.90. As the compilation of SUTs is a complex process, a thorough documentation of
the basic data and the methods used, the problems encountered, solutions applied,
and the results achieved is highly recommended.

Such an annual (and/or quarterly, if appropriate) inventory is not only worthwhile for
purposes of publication but also for internal use in the compilation process itself and
future exercises. When SUTs have to be balanced,in particular information on the
sources and methods of estimation for each single supply and use elementis needed
to evaluate and analyse industry and product imbalances. The documentation helps to
evaluate the data quality and outline the strategy for balancing. Of course, the
balancing steps should also be documented in order to avoid repeating changes and

destruction of already balanced data.

4.91. Documentation of the various compilation steps can also point to missing data
issues and problems of basic data quality. It is important that such findings are utilised
as feedbacks to primary statistics and provide priorities to improving the compilation
methodology. A documentation system for the SUTs should be seen in the frame of the

overall documentation for the System of National Accounts data.
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4.92. Producing a balanced set of SUTs for several years is like solving a puzzle. At
first, all macroeconomic data, survey results, census results and other valid economic
data on supply and use of products in the economy have to be collected. In a second
step, missing data has to be estimated on the basis of harmonized methodologies and
documented procedures. In the third and final stage, the balancing of the SUTs system
is generating a consistent set of macroeconomic variables in current prices and in
previous years’ prices. Thus the documentation of all stages of the compilation of 'hard’
data in terms of sources and 'soft' data in terms of estimates and adjustments, ideally
for each cell of the SUTs system is key. In turn, a quality assessment using clear criteria

for each cell can also be developed over time.

4.93. Links between survey data and final National Accounts data should be
maintained in the system, in particular separately recording documentation on the
survey data, coverage adjustments, conceptual and valuation adjustments, quality
adjustments and balancing and coherence adjustments. Analyses of these types of
adjustments over time and over successive exercises can also help to highlight any
biases, incoherence in data sources, etc. and in turn, help to develop priorities and

strategies for further improvements and investment.
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C. Collect phase

4.94. The collect phase of the GSBPM (see Figure 3.2) consists of all the activities
concerning the collection and gathering of all necessary information (data and
metadata), using different collection modes (including extractions from statistical,
administrative and other non-statistical registers and databases), and store them in an
appropriate structured environment for further processing. Whilst it can include the
validation of dataset formats, it does not include any transformations of the data
themselves, as these are all done in the "Process" phase. For statistical outputs

produced regularly, then this phase occurs in each iteration.

4.95. Generally, the compilation of SUTs and IOTs relies on the data sources used for
calculating GDP according to the production, income and expenditure approaches. An

overview of the range of data sources generally used is provided in Box 4.3.

4.96. It should be noted that this situation is reversed in some countries, such as Chile
and Japan, which first clearly define the requirements of SUTs (and/or IOTs) and then
undertake the surveys (regular and ad-hoc) to collect data to meet these requirements.

Of course, this may be ideal for SUTs (and I0Ts) but may also be more costly.
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4.97. The compilation of SUTs is data demanding and in principle could be done based
on many source(s) that could help to populate the SUTs. However, it is strongly
recommended to have more regularly available data sources in terms of timeliness,
which are also based on official statistics, preferably using the same business register
sampling frame. It is also worth noting, many sources can provide data feeding into
both the Supply Table and the Use Table for the respective industries/products as
appropriate. For example, annual structural surveys provide details on both sales and

purchases.
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Box 4.3 Data sources generally used
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Monthly, quarterly, annual, regular and ad hoc business surveys based on the
business register sampling frame:

* Monthly business surveys covering production, distribution, construction and
service industries and financial information like employment and turnover.

* Monthly surveys collecting price related details such as producer (input and
output) prices covering all industries (for example, manufacturing and services),
retail and consumer price indices, import prices, export prices, and earnings/wage
prices.

* Quarterly business surveys covering areas like capital expenditure, inventories
and profits.

» Annual business surveys covering structural business statistics for each industry:
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+ Detailed information covering variables like turnover, employment, purchases,
capital expenditure, inventories, holding gains, taxes and subsidies, etc.

* Detailed sales by type of product.

» Detailed purchases data by type of product covering intermediate-type products
and capital-type product separately.

» Range of quarterly and annual surveys covering financial services, in particular
financial assets and liabilities, international trade in services and foreign and direct
investment.

» Economic censuses every 3 to 5 years.

Household based surveys:

» Living costs and food surveys — collecting details on expenditure by households.
* International passenger surveys — expenditure by residents abroad and
non-residents expenditure in the domestic economy.

* Labour force surveys — collecting details on employment including hours worked.
Administrative data:

» Census — population estimates for grossing purposes for use in household based
surveys.

» Pay and profits data relating to tax and employment records from collecting
government departments as well as data covering self-employed incomes.

» VAT payments data and turnover subject to VAT by industry (and by product
where differential rates exist) from the tax collecting departments.

* Imports and exports of goods data collected by customs.
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Other government departments:

* Agriculture industry data from the Agricultural Ministry.

* Banking industry data from the Central Bank.

» Data on government incomes and expenditures from the Finance Ministry —
expenditures will need to be split between the individual consumption and
collective consumption categories. This source can also provide the full range of
taxes receivable and subsidies payable.

Other sources:

+ Company annual report and accounts (in general, the direct use is limited,
however these are often used for public supply companies like electricity, gas,
water, postal services, telecommunications, etc.in many countries).

* Regulatory bodies’ accounts.

* Insurance data from the insurance industry regulators.

* Airline data from the airline industry regulators.

* Financial detail from company websites which supplements the company annual

report and accounts.
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4.98. The compilation of SUTs whether done as an integral part of the compilation of
National Accounts (as recommended in this Handbook) or done as a separate
compilation from that of the National Accounts, is based to a large extent on the same
data sources as those used for the National Accounts. Figure 4.1 expands on Figure
2.3 in Chapter 2 to shows the typical data sources used for the compilation of National
Accounts which also feed in the compilation of SUTs and IOTs. Often the same source
can provide data feeding into more than one of the approaches to measuring GDP. For
example, the agriculture data from agricultural departments often feeds into all three
approaches to measuring GDP, thereby ensuring natural consistency and coherency of

the data used in SUTSs.

4.99. In general, there is a strong correlation with the level of detail used within the
SUTs and the quality of the product balances and the aggregates. The more
disaggregated the level of industries/products ensures a higher degree of matching of
individual products in terms of allocation of uses, prices, etc. and hence improving the
quality. If the product level is too aggregated, the individual products may be too broad

and heterogeneous, thereby of lesser quality.
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Figure 4.1 Overview of SUTs and IOTs as part of the SNA compilation

4.1 SNA#EtO—8 & L TOHBERAREEBAEHROME

1. Typical data sources
(a) Structural surveys
4.100. Many countries rely on annual structural type surveys which fit in naturally to the

needs of the SUTs framework. One of the advantages of such a set-up is that it allows

1. BEMGET—4Y—X

(a) BERE
4.100. %L OEXIIHEEHHFE T L —L T — 7 O=— L HARICHEEST S

FERAEETIOFTEIEKFEL TWD, 29 LEFABEOFI SO —21L, H—DF —
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the collection of a range of variables from a single source - the statistical unit - thereby | % >~/ — A (§tiFHHAL) M OIEEWERZIVE L, TS K > THEEE KL LR
ensuring consistency and coherency of each variable and across variables. For | (KD EVE L —EME2ERTE A Z LIZH D, Bz, BT —2137% L5
example, the employment data will be consistent with the turnover data and, in turn, | 77— % . O\WTIHEH S IMEET — % LB ETLH5THA 9,

with the derived GVA data.

4.101. Where annual structural surveys exist, data for a number of key variables are | 4. 101. FEXREEFHELFEiE I TWIUE, 2 OFEREBO-DDT —X
collected with more detail supplemented from other surveys (for example, detailed | ML OFHAE CTHTE SN H5EM GEIZRIEAT — & 72 L) LHLlcNEEIN S, =

purchases data). These variables can include: NHDEBIZITLLTOE Y b DR H 5,
« Sales of goods and services (and an appropriate product breakdown); e = 2ORE (R OEEI R AEFEM DNER) .
« Purchases of goods and services (and an appropriate product breakdown); e 2O (R OEEI R AEFEM DONER) .

« Purchases and sales of goods for resale without any further processing (this helps to | « & 572 AN T72 L CHIRGE SNDH M OIEAN & G (Z VA EYfERER I pE
produce the trade margins by type of product); ¥~ — U E T DI D),
« Changes in inventories (split between materials and fuels, work-in-progress and | « 7EBEZEE) (B & BREE, (THNL & FREBGE SN TR WERLE 51T D 2

finished goods not sold is required as the first category affects intermediate EDRVE PO KT TV I RIEEICEEE 52 %O T I —I3E

consumption and the latter two categories affect output); HCw 5% 5.25),

« Capital expenditure (and an appropriate product breakdown); BRI (R ONEY) R AEFER DINER) .

« Employment costs (and an appropriate breakdown); - EAEH (ROuEe A ONR),

« Taxes on products and production (covering business rates, excise duties, etc.); CAEPEM L EPEICGR SN D (FERSHER R EERRET D),
« Subsidies on products and production (covering agriculture, transport, etc.); and < FEPEW) & AEPEICKT DB Ae (BRESRIEE R ET D),

« Areas like research and development, and international trade in services, which link to | « ffl DO RIHEFHA & #if O < AFZEBRSE Y — B A& 5 D L 5 72458,

other related surveys.
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4.102. Often data compiled to respond to statistical regulations are used in the
compilation of SUTs. For example, in the EU, various statistical regulations for EU
Member States cover various business statistics derived from monthly, quarterly and
annual surveys providing short-term indictors and structural business statistics. Data
from many of these sources also feed into the compilation of SUTs. The Handbook on
the Design and Implementation of Business Surveys, Eurostat (1998), provides a lot of

detail on conducting such surveys.
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the Design and Implementation of Business Surveys] (1998) 1%, Z 9 L7=
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(b) Administrative data

4.103. Administrative data forms a key data source for both the compilation of quarterly
and annual national accounts and in some countries administrative data may be the
main data source. The use of administrative data is growing due to several factors,
such as good coverage, less resource impact on NSOs and lessening of the response

burden.

4.104. Administrative data have statistical strengths and weaknesses vis-a-vis sample
surveys. Apart from the low cost of obtaining administrative data, their major strength is
that they commonly have complete, or nearly complete, coverage of whatever they
relate to. So, there are no sampling errors and some non-sampling errors, such as
those arising from an out-of-date business register and inadequate new business

provisions, are either non-existent or minor.

(b) TBT—4%
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4.105. The weaknesses of administrative data arise from the fact that they are
by-products of administrative systems, which are not generally designed to meet the
needs of the National Accounts. Examples of these weaknesses include the following:
« the available data do not meet national accounting definitions (for example, wages
rather than compensation of employees, or a measure of depreciation that differs from
the national accounting concept of consumption of fixed capital);

» purchases registered in the VAT system will usually include both purchases for
intermediate consumption and for gross capital formation;

« the data are not recorded on an accrual basis (for example, exports and imports from
customs are recorded as they cross the customs frontier and not when they change
ownership);

« the data are incomplete (for example, movement of oil rigs in and out of territorial
waters are excluded from customs data);

» the data may not be disaggregated in a desirable way (for example, government
expenditures may not distinguish between wages and intermediate consumption or
new motor vehicle registrations may not distinguish between household and business
use);

» administrative data may be untimely (for example, company tax data); and

» administrative data can undergo change as a result of a change in policy.
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(c) Business/company accounts based statistics
4.106. The values of outputs, inputs, gross capital formation, etc. have their
counterparts in business accounts or government accounts but the concepts used in
business accounting often do not completely follow National Accounts definitions. For
more detail, see United Nations (2000) and Mahajan (2013). A few examples are listed
below:

* Differences between concepts: Financial Intermediation Services Indirectly Measured
(FISIM), insurance services, etc.

* Change in inventories: different valuations, correction for holding gains and losses,
etc.

* Distinction between intermediate consumption and capital formation: acquisitions of
machinery and equipment included in current expenses, etc.

* Distinction between intermediate consumption and compensation of employees:
fringe benefits, links to own account production, etc.

* Business accounts do not always follow the calendar year. Often accounts that are
closest to the calendar year can be used as an approximation for the annual values but
it may be appropriate to correct figures for some big enterprises that have accounts
that cover other periods or may have large seasonal patterns, for example, the gas
supply industry.

» Government accounts may use fiscal year that differs from the calendar year. It can
be misleading to use the information for the nearest fiscal year as if it were identical to

calendar year data. Annual data can be calculated by weighting together data for the

(c) LERFHICETHE
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two fiscal years that overlap the actual year. A better method is, however, to use
quarterly or monthly information to split the data from each fiscal year into the shares

belonging to different calendar years where such information exists.

ETCHEHINE S, UL, KVEFELWHEL, WEHSUIAROE &%
MW, £ 9 LEEIAFET 2 BBFORIS I T, S#RFHFEOT -4 %
DETHZLETHD,

(d) VAT based statistics

4.107. The VAT system usually provides statistics on those units that are covered by
the business register, which will also use the VAT-registered businesses as a source.
The business register generally includes the units that collect VAT on all or a part of
their turnover and those that can deduct VAT on all or part of their purchases (capital or

current).

4.108. The VAT based statistics may exist in published form but even when not
published, it can usually be made available from the authorities that are responsible for
collection of VAT with appropriate service level and confidentiality agreements in place.
Typically, this source will contain information on VAT liable, zerorated and VAT exempt
turnover as well as deductible and non-deductible purchases with a classification by

industries.

4.109. The VAT based statistics tend to be available on a quarterly as well as an annual
basis, and it is usually available shortly after the reference period. A correction based
on the final dates of payment may be necessary if the statistics show payments instead

of accruals.

(d) VAT IZED < #t5t
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4.110. There are pitfalls to consider when using VAT based statistics for National
Accounts purposes:

» The concepts used in VAT based statistics are different from those used in National
Accounts. As VAT based turnover covers sales of products from own production, sales
of traded goods as well as sales of used capital equipment, the VAT purchases cover
purchases of goods and services for use as inputs,goods intended for resale as well as
purchases of capital equipment. Before these figures can be used in National
Accounts, the VAT purchases must be split into the different shares based on details
payments.

* VAT based statistics do not show figures for units with activities that are not VAT liable
and they may not include units with turnover below certain thresholds. Such thresholds
differ from country to country but will often exclude a significant share of the smaller
enterprises. The informal economy can — by nature — be assumed not to be included in
the VAT based register sources.

* The industry classification of the VAT based units may not be the same as the
classification used in national accounts.

* For practical reasons, the units accepted in VAT based statistics may be enterprises,
KAUs,establishments, or even conglomerates of enterprises which are allowed a joint

registration for payment of VAT.
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4.111. Despite such caveats, the VAT based statistics may still be the most reliable data
source for the size of some industries that are poorly covered by other sources. The
figures from VAT based statistics should, however, be seen as the minimal size of the
industries in question. It can be necessary to add values for units below the threshold
values and VAT exempt units including those operating in the informal and hidden

economy.
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(e) Missing data
4.112. If certain data are not available in the official statistical system, the first option
would be to check whether such data are available outside official statistics. An
example is, for instance, when intermediate data on advertising costs are not available
as a separate item in the business surveys. In this case, one possible source could be
data from relevant trade associations observing the advertising market. Despite the
fact that the data are often not comprehensive enough, or the classifications are
different from the official ones so that data does not fully conform to the required
concepts, these data certainly give a good indication of the advertising market over the

various industries.
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4.113. There may be a full set of data observations for a period, and then again for a
later period. Various modelling techniques exist for generating estimates for the
intervening periods to populate the SUTs, for example basic Holt-Winters approach
(Holt, 1957; Winters, 1960). However, when balancing SUTs, these estimates should
be treated as much lower quality compared to the more reliable and up to data

estimates.

4.114. Furthermore, if no specific data are available, the expert advice of chambers of
commerce, trade associations, research institutes or other similar organizations could

be useful.

4.115. In certain industries, one or a few companies are the big players in that market.
They could also be specifically contacted for expertise or requesting some of their
internal data on a confidential basis. For example, telecommunication companies may
provide their revenue data by type of customer, supermarket chains may be asked to
provide data on their sales by products, major railway companies to provide data on the

goods transported, and so on.

4.116. Annual company reports and accounts, publications of regulatory bodies and
trade associations, and internet company web-sites are very useful sources of financial

data for businesses and households.
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4.117. Certain estimates can be based on the identities and coherence of the SUTs
framework. This holds true for the application of the product flow method, where
detailed supply data are used to estimate certain use data.

The product flow method basically applies fixed allocations which will need to be
reviewed each year. The method should be applied with great caution to populate SUTs
and will depend on the level of product detail.

The collection of primary data from various sources with data confrontation provides

the best approach to populate SUTs and to achieve quality results.
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(f) Exhaustiveness - methods of grossing up
4.118. Statistical sources usually exclude units with employment or turnover below
certain thresholds while National Accounts data should include estimations for these
missing units. The methods used for grossing up will typically be based on an estimate
of employment in the excluded units, and assumptions on output, input, capital
formation, etc. by employee. These assumptions should as far as possible reflect the
conditions in comparable units but when the small units are not covered by source
data, the grossing up procedure will necessarily add to the uncertainty of the estimated
totals. It can also be expected that the structures of outputs and inputs of small units

are somewhat different from those found in the units covered by collected data.
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4.119. There is considerable interest in the phenomenon of the non-observed
economy. This term is used to describe activities that, for one reason or another, are
not captured in regular statistical enquiries, because they are underground, illegal,
informal, household production for own final use, or just because of deficiencies in the
basic data collection system. Guidance on the measurement of the non-observed

economy is provided in OECD at al. (2002) and on the informal sector in ILO, 2013.

4.120. In countries where a significant share of total output and input is found in the
informal economy, it can be appropriate to conduct specific surveys of this activity. To
confront data on the supply and use of labour, useful information on this subject may
actually be found in population censuses, household budget surveys or labour force
surveys. In this respect, the SUTs framework, in which available source data are
combined and balanced, provides the greatest potential to arrive at exhaustive

estimates of economic activity.
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Figure 4.1 Overview of SUTs and IOTs as part of the SNA compilation
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