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CHAPTER 13. COMPILING PHYSICAL SUPPLY AND USE TABLES AND
ENVIRONMENTALLY EXTENDED INPUT-OUTPUT TABLES

A. Introduction

13.1 Industrial growth and a rapidly growing world population have large impacts on the
global environment and allocation of material resources. Most changes in the
environment are brought about by human activities and these activities result in a flow
of materials. The flows of resources from the natural environment to the economy are a
prerequisite of production while flows of residuals from the economy to the environment
are the consequence of production and consumption. A full understanding of these
processes requires a complete description of the physical dimension of the economy

and its interaction with the environment.

13.2 The Physical Supply and Use Tables (PSUTs) and Environmental-Extended
Input-Output Tables (EEIOTs) are used to describe the magnitude (measured by
tonnes or other physical measuring units) and the nature of materials and products
flowing in the economy, within the economy and between the economy and nature.
They show how the natural resources (natural inputs) enter, are processed and
subsequently, as products, are moved around the economy, used and finally returned

to the natural environment in the form of residuals (emissions, waste, waste water,

etc.). The exchange of products between the domestic economy and the rest of the
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world is also described in the PSUTs and EE-IOTs.

13.3 The SEEA Central Framework (United Nations et al. 2014) contains the
internationally agreed standard concepts, definitions, classifications, accounting rules
and tables for producing internationally = comparable  statistics for
environmental-economic accounts. The SEEA is fully consistent with the SNA. It uses
an accounting structure as well as concepts, definitions and classifications consistent
with the SNA in order to facilitate the integration of environmental and economic

statistics.

13.4 The SEEA Central Framework describes a set of accounts that are relevant for the
analyses of the interactions between the environment and the economy. This Chapter
focuses on the compilation of PSUTs and the EE-IOTs. Section B presents the
structure of PSUTs and the relevant definitions and classifications of natural inputs and
residuals. This section also covers the accounting and balancing identities and the
principles of physical flow accounting. Section C covers the compilation steps for
PSUTs and how they fit in the overall process provided in Chapter 3 of this Handbook.

This section will also cover possible data sources used for the compilation of PSUTs.
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13.5 Section D describes how to extend standard economic I0Ts in monetary units to
include information on the environment in physical units in the EE-IOTs. The section
focuses on two types of EE-IOTs, namely the Single Region Input-Output Tables
(SR-10Ts) and the Hybrid I0Ts. The compilation steps for EE-IOTs are described in
Section E. Two country examples on the compilation of PSUTs are finally presented in

Section F.

13.6 The presentation of the material in this Chapter does not necessarily reflect the
order of compilation of PSUTs and EE-IOTs recommended to countries. The
compilation of environmental accounts in general, and more specifically of the PSUTs
and EE-IOTs, is done in a gradual manner starting with the compilation of those
modules of the SEEA-2012 that reflect countries’ priorities and resource availability.
With the scope of the SEEA-2012, it is not possible to provide detailed practical
guidance for compilation of the accounts for the various environmental domains (e.g.
water, energy, forestry etc.) in this Handbook. The aim of this chapter, therefore, is
more to provide the conceptual link of the PSUTs and EE-IOTs with the compilation of
the SUTs and 10Ts of the SNA and how to mainstream their compilation with that of
SUTs and I0Ts. More guidance on the compilation of the accounts can be found on the

website of the United Nations at https://seea.un.org, and Eurostat at

http://ec.europa.eu/eurostat/web/environment/methodology. Box 13.1 also presents a

list of selected reference material.
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https://seea.un.org/

13.7 Physical Input-Output Tables (PIOTs) are also an extension of the SUTs
framework to take into account environmental considerations. They consist of a
transformation of the PSUTs into PIOTs. However, because of the difficulties,
conceptually and practically, with the compilation of PIOTs, the focus of SEEA (2012)
has shifted more towards the compilation of EE-IOTS rather than PIOTs. A conceptual
disadvantage of the PIOTs, for example, is that they do not allow for the distinction
between different types of inputs and outputs. Inputs of products and natural inputs are
combined together in PIOTs to generate one output which combines products and

residuals. This limits the environmental analyses that can be drawn by combining

physical accounts. On the practical side, the choice of the physical unit to measure the

13.7. W AFEHE (PIOT) b FEiz, BREMRELBET 5720 Otk H
RIL—LU—27 DYETH Y | MG RO OEHIT L - T S
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HTIE. 2T 58N, BRRA. B ZNET S 2O ORI HEALD
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various types of products, natural inputs and residuals is also not simple. This Chapter, | 2%, AKZE CIZZF DOIEMRIZITEE AT 2, 72, 2Dk, AN FT7 v 7 Tlk
therefore, does not elaborate more on the compilation of PIOTs, although some | ¥y AFEHFR Tl <. BREIGERAEHFICE S Z L T T,

countries do compile PIOTs as well as from this point in this Handbook, the focus will

be mainly on EE-IOTs as opposed to PIOTs.

B. Overview of Physical Supply and Use Tables B. PHIHtiGERAROME

13.8 The SEEA provides the conceptual foundation for the extensions of the SNA to | 13.8. SEEA %, BREZIEM A GO D72 SNA Z453ET 2 & W ) a0 ik %

include the environment. The SEEA Central Framework records flows from the
environment to the economy (natural input), within the economy (product flows), and
flow from the economy to the environment (residuals). Figure 13.1 provides a

schematic representation of the physical flows of natural inputs, products and residuals

between the environment and the economy.
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Figure 13.1 Physical flows of natural inputs, products and residuals
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13.9 PSUTs record physical flows of natural inputs, products and residuals in physical
units of measurement. They are used to assess how an economy supplies and uses
natural resources and examine changes in production and consumption patterns over
the accounting period. In combination with data from monetary SUTs, they allow for
analyses of changes in productivity and intensity in the use of natural inputs and the
release of residuals. Physical flows within the environment, i.e. natural flows of

materials and energy, are outside the scope of PSUTs.

13.10 For the recording of physical flows, the structure of the SUTs of the SNA is
extended by additional rows and columns in order to accommodate physical flows

between the economy and the environment.

13.11 As shown in Table 13.1, PSUTs consist of a pair of tables which have the same
format/structure. The two tables show by row, the various physical flow types, namely
natural inputs, products, and residuals. By column, they show instead the various
origins and destinations supplying and using the flow items, namely industries (i.e.
production activities), households (i.e. consumption activities), accumulation (changes
in stocks of produced assets and product inventories), rest of the world and

environment.

13.12 The physical Supply Table shows which physical flows are provided by which

source (industries, households, accumulation, rest of the world, or the environment). In
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& T AEEMEDOELC BRI A DM LI O ORE Z o T& 5 X9
2%, BENOHH 7 o— (00, WHL= VX —0BRRTN) 13

HIHERAE A R ORI & 72 D,

W) 7 o — &R0 T A 721213, SNA OfEREfE 2% DR E 1217041 %
BIL, RFEBREOMOMKI 7 e —%25H b5 X 9 ICHET 5,

13. 10.

& 13.1 O LBy MR HZRIIFE TR - G2 Fo 1ok
MBS, 2 DORTIX, a7 o —ofEE (HREA, EEY, %Y
W) BMTTREND, 7 —HA OSSR LM, Tab b, EE (4
PETEED) . KAl (THEEE)) . S (BEESHWICEED X b v 7 O O
YHER D)) . HEFMEEPT, BREDIISNCHN D,

13. 11.

WHIBSER 1T E O 7 v —n E 2 biifa S nie it T (FEE,
ZFat, M. WM, BRED . Suanzaud, HETIC 7 v — 2R,

13. 12.

800




other words, it shows the physical flows by origin. The physical Use Table shows where
the physical flows are used or received (i.e. production, consumption, accumulation
activity, etc.). In other words, it shows the physical flows by its destination. The SEEA
Central Framework notes that the general framework shown in Table 13.1 may be

articulated fully or only partly.

WIRIE R T 7 v — D e Lz e (B, THE: .
R, Thbb, RN T v — %787, SEEA-CF 13X,
NH—M72 7 L— LT — 7 [ 3ZERIIRBAIN TV DA D,
BE-oTWLHEALHDL LML TV D,
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% 13.1 IR &
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Table 13.1 General Physical Supply and Use Table*’

& 13.1 —RAGHHBRERRY

13.13 As indicated in Chapter 2, the part of the PSUTs related to products provides the
physical measurements of the flows that are recorded in the monetary SUTs presented
in previous chapters. Many of the flows of products recorded in monetary terms relate
to the use of products originating from the environment, for example, the manufacture
of wood products, or to activities and expenditures associated with the environment, for
example, environmental protection expenditure. It should be noted that the monetary
and physical SUTs of the SEEA are compiled for either a specific underlying
environmental theme or for whole suite of environmental themes. This means that the
industry and product breakdown shown in the tables explicitly identify relevant
industries/products for the environmental theme of interest. For example, when
compiling SUTs for water in physical and monetary units, the industry breakdown wiill
explicitly identify the industry distributing water, the industry treating wastewater and
the major industries abstracting and using water. Similarly on the product side, the
relevant products for water will be explicitly identified. The monetary and physical
tables are therefore compiled for the same breakdown, and indicators can be

calculated using consistent physical and monetary information.
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37 Based on Table 3.2.1 of the SEEA-2012 Central Framework 7  [SEEA-2012 B> hT« 7L —LU—7 1| ©F 3.2.1 &2 FIT/ER,
(a) Natural inputs, products and residuals (a) BREBA. £EWY. ZRED
13.14 The starting point to understand the PSUTs is to have a clear understanding of | 13. 14. #HOHA M R OER ICHH SN 5 HEZ AR ICHR+T 5 2 21T, =

the terminology used for the construction of such tables. The definition of products is
the same as that used within the National Accounts, namely products (goods and
services) are the result of production. They are exchanged and used for various
purposes; as inputs in the production of other goods and services, as final consumption
or for investment (2008 SNA, paragraph 2.36). Natural inputs and residuals are not
within the National Accounts boundaries. They are defined in the SEEA Central
Framework in order to account for the physical interrelations between the national

economy and the natural environment.

13.15 Natural inputs are all physical inputs that are moved from their location in the
environment as a part of the economic process or are directly used in production. They
include, for example, natural timber resources and water resources that are extracted
from the environment. Natural inputs should not be confused with products. In the case
of mining activities, for example, natural inputs, such as gross ore, are input flows to
the mining industry. They become products once they become an output by the mining

industry, such as processed ore and concentrates.

13.16 The three broad classes of natural inputs are distinguished in the SEEA and

listed below. Table 13.2 provides the classes of natural input as defined by the SEEA
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13.15.  TAREA (natural inputs)] &i&, fEHF@EREO B L L TREIC
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BILONEIL 7R T2 o 7o b D & EFEY) LIRS,
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Central Framework.

i. Natural resource inputs are material resource extraction from the natural
environment. They include materials actually used in production as well as natural
resource residuals which are natural resource inputs that do not subsequently become
products but instead immediately return to the environment.

ii. Natural inputs of energy from renewable sources, such as solar, hydro energy

captured by economic units.

iii. Other natural inputs such as inputs from soil (for example, soil nutrients) and inputs
from air (for example, oxygen taken up in combustion processes, CO2 absorbed by

cultivated plants).

i. THIKEWEE A (natural resource inputs) | X HIRERED O OYWHIER
OB AZHET, BAREIRBEAIZIL, FEEBEICEEIEH S WE Oz, BREL
RICAFEY 1372 53, HHICREEICIES [BREPRFAEY (natural resource

residuals) | b EFEND,

ii. THAETREERN SO XX —# A (natural inputs of energy from
renewable sources) | 1ZI%, f&FHAL THIE L7 KB - K] R/LF—7a &R
H5,

(2o BB (other natural inputs) | |&., HHENSOHA (+
B R L) RORED S DR (BRBEEFE THLY IA Lo BRSO I

WY ST AR FE R E) B ERD D,

iii.

Table 13.2 Classes of natural input

®13.2 BRBRADLDE

13.17 Residuals refer to flows of solid, liquid and gaseous materials, and energy that
are discarded, discharged or emitted by the economy and households to the
environment (for example, emissions to air and water) through processes of
production, consumption and accumulation. The SEEA Central Framework
distinguishes the following groups of residuals:

a) Solid waste covers discarded materials that are no longer required by the owner or
user. Solid waste includes materials that are in a solid or liquid state but excludes
wastewater and small particulate matter released into the atmosphere.

b) Wastewater is discarded water that is no longer required by the owner or user.

Water discharged into drains or sewers, water received by water treatment plants and

(788 (residuals) | 1%, ZAZPE « 1HE « BB TRIFCHEHN
BRI BEEE « i - BEH T 2 1K - A - GiE D 7 o —om R L X — %57 (K
KK A~DR 72 ), SEEA-CF (%, BHEWERDO L HIZHhFELTWVD,
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water discharged direct to the environment is all considered wastewater. Wastewater
includes return flows of water which are flows of water direct to the environment, with or
without treatment. All water is included regardless of the quality of the water, including
returns from hydro-electric power generators.

c) Emissions are substances released to the environment by establishments and
households as a result of production, consumption and accumulation processes.
Generally, emissions are analysed by type of receiving environment (i.e. air, water and

soil) and by type of substance.

* Emissions to air are gaseous and particulate substances released to the
atmosphere by establishments and households as a result of production,
consumption and accumulation processes.

« Emissions to water are substances released to water resources by
establishments and households as a result of production, consumption and
accumulation processes.

* Emissions to soil are substances released to the soil by establishments and
households as a result of production, consumption and accumulation processes.

d) Dissipative uses of products covers products that are deliberately released to the

environment as part of production processes. For example, fertilisers and pesticides

are deliberately spread on soil and plants as part of agricultural and forestry practice,

and in certain countries salt is spread on roads to improve road conditions for drivers.

AR, BREBEICEER SN KITETHEKE e shb, BB
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e) Dissipative losses are material residues that are an indirect result of production
and consumption activity. Examples include particulate abrasion from road surfaces,

abrasion residues from car brakes and tyres, and zinc from rain collection systems.

f) Natural resource residuals are natural resource inputs that do not subsequently
become incorporated into production processes and instead immediately return to the
environment. Natural resource residuals are recorded as a generation of residuals by
natural resource extracting industries and as a flow of residuals directly to the
environment. Thus these flows do not become products; thus they do not enter the
economy. An example of natural resource residual is cooling water which is abstracted
to cool the plant such as electricity generation plants, chemical manufacturing plants,
etc. Once the water cools the plant, it is returned generally into the same place in the
environment. It is important to monitor these residuals because of their environmental

impact.

13.18 Table 13.3 provides examples of the types of materials/components that are
commonly included in the different groups of residuals for analytical purposes
depending on the focus of the analysis whether it is on the purpose behind the discard
(for example, solid waste), the destination of the substance (for example, emissions to

air), or the processes leading to the emission (for example, dissipative losses).

5,

e) [HUEEK (dissipative losses) | &%, ApE - IHEIEEN O RIEEAORE R &
LALLM EORBYDOZ L THDH, TO—HNTI, ERFREOERIZLD
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O ENEGEND,
f) TBRERZEEY (natural resource residuals) | %, #AKICAEERFE
WCHAAENT, EHICREIZEINLDD BAREREADOZ L THDH, BREIR

FREWMIL, BARBR 2T HEEN TEREW DAL (generation of

residuals) |. & 52, [BRE~OEER2EEY O 7 a— (a flow of residuals

directly to the environment)] & L Citdkd 5, ZD7=H, oD 7 a—
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13.18. £ 13.3 1%, HEMOST 23RS 5720, [BEEOBR (HEEREY
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FOMI R 2B LD TH D,

Table 13.3 Typical components for groups of residuals*®
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13.19 Another way in which residuals are considered is in terms of losses. This is of
particular interest in the analysis of physical flows of energy and water. Four types of
losses are identified according to the stage at which they occur through the production
process:

(a) Losses during extraction are losses that occur during extraction of a natural
resource before there is any further processing, treatment or transportation of the
extracted natural resource. Losses during extraction exclude natural resources that are
re-injected into the deposit from which they were extracted.

(b) Losses during distribution are losses that occur between a point of abstraction,
extraction or supply and a point of use.

(c) Losses during storage are losses of energy products and materials held in
inventories. They include evaporation, leakages of fuels (measured in mass or volume
units), wastage and accidental damage.

Excluded from the scope of inventories are non-produced assets even though they
might be considered as being stored.

(d) Losses during transformation refer to the energy lost, for example in the form of
heat, during the transformation of one energy product into another energy product.

X8 Table 3.2.4 of the SEEA-2012 Central Framework

13.19. 7MWz 4B (losses) | EWVWH UV OTHETLHIFLH D, FFIZ
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(b) Accounting and balancing identities

13.20 As explained in Chapter 1 and 2, SUTs are linked together through various
accounting and balancing identities. PSUTs, which represent the environmental
extensions of the SNA-based SUTs in physical terms, also contain a range of important
accounting and balancing identities. The starting point for the balancing of the PSUTs is
the supply and use of products identity, which recognizes that, within the economy, the
amount of a product supplied must be equal in physical units to that used within the
economy or exported. Thus Total supply of products (TSP) = Total use of products
(TUP)where

Total supply of products (TSP) = Domestic production (C) + imports (D)

Total use of products (TUP) Intermediate consumption (E) + household final
consumption (F) + gross capital formation (G) + exports (H)
In parentheses, reference is made to specific parts of the PSUTs illustrated in Figure

13.1.

13.21 In the PSUTs, the supply and use of products identity also holds in physical units
for flows of natural inputs and residuals:
Total supply of natural inputs (TSNI) = Total use of natural inputs (TUNI)

Total supply of residuals (TSR) = Total use of residuals (TUR)

(b)
13. 20.
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13.22 These identities also relate to the fundamental physical law underpinning the
PSUTs, namely the conservation of mass and the conservation of energy. These
physical identities imply the existence of material and energy balances for all individual
materials within the system. It can be shown that, over an accounting period, the
following is true:

Flows of materials into an economy must equal the flows of materials out of an

economy plus any net additions to stock in the economy. This is known as the I-O

identity.

13.23 The net additions to the stock comprise additions and deductions over an
accounting period in:

(a) gross capital formation in investment goods and inventories of products;

(b) physical flows of residuals to and from the rest of the world;

(c) residuals recovered from the environment (for example, oil collected following an oil
spill); and

(d) the accumulation of solid waste in controlled landfill sites (excluding emissions from
these sites).

13.24 Thus, the I-O identity describing the physical flows between an economy and the
environment

Materials into the economy = Materials out of the economy + Net additions to stock in
the economy

where
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BEEIIC AD~T U 7 - 7 —%, BRFEkEzHs~7) 7L 7r—|Z

PRBETEIN D A b v 7 OfiEZ R LToEEHE L 26 072 5720, 2

BAFEHOESEX L LTHONT WD,
13.23. R My 7o) X, —2FHEFOLLT OB D,

(a) FEW & AEEMERIC L DB AT

(b) HRDOZDOMODE « Ml ~DIREY) OYRI 7 v — LR OZ OO -
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Materials into the economy = Natural inputs (A) + imports (D) + residuals received from
the rest of the world (L) + residuals recovered from the environment (M)

Materials out of the economy = Residual flows to the environment (Q) + exports (H) +
residuals sent to the rest of the world (P)

Net additions to stock in the economy = Gross capital formation (G) + accumulation in

controlled landfill sites (O) - residuals from produced assets and controlled landfill sites

(K)

13.25 This identity can be applied at the level of an entire economy and also at the
level of an individual industry or household, in which case the notion of imports and
exports refer to flows to and from other industries in the economy as well as to and

from the rest of the world.

13.26 Natural resource residuals are recorded in the PSUTs, first as a supply from the
environment and use of natural inputs by the economy (part (A) and (B) in Table 13.1)
and then as returning flow to the environment (part () and (Q) in Table 13.1). Thus,
unlike natural inputs, they do not become products and are not recorded in the block of

rows for products in the PSUTs.
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13.27 PSUTs can be compiled for a single specific environmental domain, such as
water or energy but also for a larger set of domains. In either case, these accounting
identities and a common set of accounting principles can be applied. In particular, clear
boundaries in respect of the point of transition between the environment and the

economy must be established.

13.27. AR HE A RITK U= R L X — T & — D DORFE DBRBE /Y BFIC D
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(c) Recording principles of physical flow accounting

13.28 When compiling PSUTs there are specific recording principles that should be
followed in particular regarding the gross and net recording of physical flows, the
treatment of international flows of goods, and the treatment of goods for processing.

These are described in turn below.

(c) Yo O—ENEDEEZDRA
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13. 28.

Gross and net recording of physical flows

13.29 PSUTs record flows between the environment and the economy, flows between
different economic units, and, where applicable, flows within economic units. This
recording of flows is referred to in the SEEA as ‘gross recording’. The main advantage
of a gross recording approach is that a full reconciliation of all flows at all levels of the

SUTs, for example, by industry and by product, can be made.

13.30 However, recording all of these flows may hide some key relationships; hence,
for analytical purposes, alternative consolidations and aggregations of flows have been
developed. These alternative approaches are often referred to as ‘net recordings’,
although the nature of the consolidations and aggregations varies and there is

therefore no single application of net recording.
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13.31 One example of when gross and net recording is that of PSUTs for energy. When
PSUTs for energy are compiled on a gross basis, they show all flows of energy
between economic units. Some of these are flows of energy products to energy
producers which transform one energy product into a different energy product (for
example, coal is burned to generate electricity in electric power plants) while other
flows are destined to end-users (the case, for example, of delivery of electricity to
households). PSUTs on the basis of net recording exclude non-consumptive energy
use which is the transformation of one energy product into another product thus

allowing for a greater focus on the end use of energy.

13.32 Generally, care should be taken when using and interpreting the terms “gross”
and “net” and clear definitions of inclusions and exclusions should be sought and

provided.
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NF—=DT7 =22 TRYT, ZOPTE, 1 DO VF—EFEY 2R 5~
FXF—EEY T S (B AT, REFMER T 2E R T2l
PREIRT) 12D R —EPEER A0 ) =RV F—APEY DT m— L
BRETREF A9 7o — (BT, FEE~OERE) 355, HE T LS
DTFX—H (Thbb, 1 DO R X—HEEY % 5 DA EY ~iiHh &
HHOOMA) ZBRINL T, Ry Mgk OMIGHERERZER T2 L, =
FNXF—DRMEEHICEREZRD Z LB TE D,

13. 31.

(R b EWVWOFEZME RS, MRT DERIC
TEEL, BFENLbDLEENRNEDOEHRRIZER LRTIER B0,
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Treatment of international flows

13.33 The treatment of physical flows to and from the rest of the world needs a careful
articulation. In line with the SNA, the underlying principle applied in the SEEA is that
relevant flows are attributed to the country of residence of the producing or consuming
unit. This differs from the territory principle of recording, which is applied in a number of
statistical domains such as energy statistics and energy balances. The territory
principle attributes the relevant flows to the country in which the producing or

consuming unit is located at the time of the flow.
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13.34 In accordance with both the 2008 SNA and the BPM 6, the residence of an
institutional unit is determined by the economic territory with which it has the strongest
connection (2008 SNA, paragraphs 4.10— 4.15). In the majority of situations, the
concepts of territory and residence are closely aligned. However, there are cases that
require careful considerations in order to choose the appropriate recording. These

include:international transport, tourist activity and natural resource inputs.

13.34. 2008 SNA, BPM 6 |2 L7235 C, #llEEHA OFEHIL, Zhiiik b il
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International transport

13.35 To ensure consistency with other parts of the accounts, the appropriate recording
of international transport activity is centred on the residence of the operator of the
transport equipment which is usually the location of the headquarters of the transport
operator. Therefore regardless of the distances travelled, the number of places of
operation, whether the transport service is supplied to non-residents or whether the
transport service is between locations in different countries, all revenues, inputs
(including fuel, wherever purchased) and emissions are attributed to the country of

residence of the operator.

13.36 Special attention must be made to the bunkering of fuel, primarily for ships and
aircrafts. The recording of bunkering of fuel is a transaction between the operator of the
transport service and the owner of the fuel. Therefore, if the owner of the fuel is a
resident in the rest of the world, the refuelling of a ship operated by a resident unit is

considered an import independently where the refuelling takes place. In fact, there may

[P
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be in practice a variety of special arrangements whereby a unit resident in a country
stores fuel in another country while still retaining ownership of the fuel itself. Following
the principles of the SNA and the BPM, the location of the fuel is not relevant rather the
ownership of the fuel. Thus, if country A established a bunker in country B and
transports fuel to that country in order to refuel a ship that it operates, then the fuel is
considered to have remained in the ownership of country A and no export of fuel to
country B is recorded. Thus, the fuel stored in country B is not necessarily all
attributable to country B. This treatment is likely to differ from the recording utilized in
international trade statistics; and adjustments to source data may therefore be needed

to align the recording to this treatment.
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Tourist activity

13.37 The recording of tourist activity in the PSUTs is consistent with the recording of
international transport activity in that the concept of residence is central. Tourists
include all those travelling outside their country of residence, including short-term
students (i.e., those studying abroad for less than 12 months), people travelling for
medical reasons and those travelling for business or pleasure. The consumption
activity of a tourist travelling abroad is attributed to the tourist’s country of residence
and not to the location of the tourist when the consumption is undertaken. Thus,
purchases in a country by a tourist are recorded as an export by the country visited and
as an import of the country of residence of the tourist. Solid waste generated in the

country by tourists should generally be attributed to local enterprises (for example,

hotels and restaurants). Emissions from local transport used by tourists (for example,
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taxis, minibuses, nationally operated rental cars, etc.) are attributed to the local
transport company. In addition, similarly to case of international transport, emissions
from aircraft and other long-distance transport equipment are attributed to the country
of residence of the operator. In neither case are the emissions attributed to the tourist.
Emissions from cars are also attributed to the country of residence of the operator (in
this case, the driver of the car), whether the car is owned by the driver or hired from a

car rental firm. (SEEA-2012 Central Framework, paragraphs 3.127-3.129).

13.38 It should be mentioned however that analyses of the impact of tourism on the
economy or on the environment could be done by expanding exists flows to identify the
part due to the tourism activity. This is done in the Tourism Satellite Accounts (United

Nations et al. 2010).
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Natural resource inputs

13.39 Natural resource inputs are physical inputs to the economy from the
environment. In line with the 2008 SNA, natural resources that are legally owned by
non-residents are considered to be owned by a notional resident unit and the
non-resident legal owner is shown as the financial owner of the notional resident unit.
Consequently, the extraction of natural resource inputs must occur within a country’s

economic territory by economic units that are resident in the country.
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13.40 The major exception to this kind of treatment occurs with respect to natural
aquatic resources.

Following accounting conventions, the harvest of aquatic resources is allocated to the
residence of the operator of the vessel undertaking the harvesting rather than to the
location of the resources. Thus, the amount of natural resource input that should be
recorded for a country is equal to the quantity of aquatic resources caught by vessels
whose operator is resident in that country, regardless of where the resources are
caught. Natural resource inputs are not recorded for the harvest of aquatic resources
by vessels operated by non-residents in national waters and the exports are also not
recorded in this situation. In the accounts of the country to which the non-resident
operator is connected, there should be entries for natural resource inputs for aquatic
resources caught in non-national waters but no reduction in national aquatic resources

in the asset accounts for this harvest.
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Treatment of goods for processing

13.41 1t is increasingly common for goods from one country to be sent to another
country for further processing before being (a) returned to the original country, (b) sold
in the processing country or (c) sent to other countries. In situations where the
unprocessed goods are sold to a processor in a second country, there are no particular
recording issues. However, in situations where the processing is undertaken on a
fee-forservice basis and there is no change of ownership of the goods (i.e., the
ownership remains with the original country), the financial flows are unlikely to relate

directly to the physical flows of goods being processed. Further details are covered in
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Chapter 8.

13.42 From a monetary accounts perspective, the enterprise processing the goods
assumes no risk associated with the eventual marketing of the products and the value
of the output of the processor is the fee agreed for the processing. This fee is recorded
as an export of a service to the first country. A consequence of this treatment is that the
recorded pattern of inputs for the enterprise that is processing goods on behalf of
another unit is quite different from the pattern of inputs when the enterprise is

manufacturing similar goods on its own account.

13.43 Although this treatment is in line with that of the SNA and provides the most
appropriate recording of the monetary flows, it does not correspond to the physical
flows of goods. Consequently, a different treatment of goods for processing is
recommended for PSUTs. This entails recording the physical flows of goods, both as
they enter into the country of the processing unit and as they leave that country.
Tracking the physical flows in this way enables a clearer reconciliation of all physical
flows in the economy and also provides a physical link to the recording of the
environmental effects of the processing activity in the country in which the processing
is being undertaken, including, for example, emissions to air. The same considerations

apply to flows of goods for repair and merchanting.
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13.44 Depending on the products and industries that are of interest, reconciliation
entries may be required if accounts combining physical and monetary data are to be

compiled.
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13. 44.

C. Compilation of PSUTs

13.45 The SEEA Central Framework provides the primary source for definitions,
classifications and methods to be employed in developing the PSUTs. This section
covers the compilation steps for PSUTs and how they fit in the overall process based
on the GBSPM provided in Chapter 3 of this Handbook. This section also covers
possible data sources used for the compilation of PSUTs. It should be noted there is
only a limited number of countries that produce the full set of PSUTs and in turn,
well-established practices across many countries do not exist. Thus this Chapter
provides a general approach but national practices will have to take into account
national circumstances such as data availability, resources, systems, user needs, etc.

as described in Chapters 3 and 4 of this Handbook.

13.46 Generally, compilers of PSUTs are not responsible for primary data collection
such as conducting surveys and censuses. Rather the role of compilers is to collate
and integrate information from a range of sources to provide a coherent and consistent
picture of the theme or topic that is the focus of the accounts and to ensure the PSUTs
are produced alongside the corresponding SUTs and I0Ts as well integrated with the
“core” National Accounts. An important role of the compiler is therefore to understand

the various sources of information including their scope, coverage, item definition, etc.
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and adjust them if necessary to fit them into the accounting framework of the SEEA.

13.47 As the source data for PSUTs come from a variety of different sources, an action
plan is needed to be developed in order to collect all the necessary information to
compile the PSUTs and to include activities to be developed by different stakeholders,
including the different department within the National Statistics Office and other
relevant agencies in charge of natural resources management such as the Ministry of
Environment.

This, in turn, requires institutional arrangements to clarify roles and responsibilities of
each stakeholder and to facilitate the sharing of responsibilities and data among the

different stakeholders.

ZHfiE U, SEEA DEFH 7 L — AT — 7 [ZHARIATe T2 DI, BTN LT, £4
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1. List of individual components of SEEA physical flow accounts
13.48 Section B provides a comprehensive examination of the systems of physical flow
accounts. In practice, the flexible and modular approach of the SEEA implementation
strategy recommends that the compilation of the SEEA accounts should start with
individual component accounts that have been identified as priorities.
Table 13.4 provides a list of individual components of a full set of physical flow

accounts in the SEEA Central Framework.

1.
13. 48.
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Table 13.4 List of individual components of SEEA PSUTs

& 13.4 SEEAYRIBHGERROENERY X +

2. Data sources

13.49 In practice, the methods used in compiling PSUTs (whether for individual
components or a full set of components) require the use of a wide range of data
sources and can be constrained in large part by the nature of the data available. Using
existing data sources as much as possible is therefore fundamental when building
PSUTs. All available sources should be reviewed for possible use in PSUTs with or
without adjustments to fit within the conceptual framework. This form the basis for the
improvement of existing data source or even the development of new sources to fill the
gaps. Table 13.5 identified the common national data sources for each SEEA

component accounts and the corresponding PSUTs.

2. T—8Y—X
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BRLUTHE Y L=V —2 e S8, MHGHERER THEMATE Rvnd 5
MERFTRETH D, ZIUIBEFOMER A UET H72DIE b H AL, R
BEEEMT DX 2B LWT —% Y —ADOBRODIC b M L2 D, £

13.5 1%, SEEA D& BEHREE & ks 5 Wro et R H o —iki) e 2 E#E
G AT,

13.49.

Table 13.5 Common national data sources and links to SEEA component | & 13.5 —BMLLEEBHETL SEEA DERYE & DOBEE
accounts
13.50 A non-exhaustive list of material that is relevant for the compilation for each | 13.50. SEEA ¥ ~7 o —#hE DK EEE  hiod 2 WG £ OERIC B4

individual component of SEEA physical flow accounts and the corresponding PSUTs is

provided in Box 13.1.
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Box 13.1 Selected reference material

Ry Zx13.1 8EEH

Reference material on several topics:
United Nations Website:

https://unstats.un.org/unsd/envaccounting/default.asp

Eurostat Website:

http://ec.europa.eu/eurostat/web/environment/methodology

Material flows
*Eurostat guidance developed for its environmental-economic  accounting
programme of work on material flow accounting.

* The forthcoming SEEA Technical Note on Material Flow Accounting.

Water

» Guidelines for the Compilation of Water Accounts and Statistics, prepared by
UNSD, 2014.

« SEEA Water, 2012.

* The forthcoming SEEA Technical Note on Water Accounting.

* International Recommendations for Water Statistics, 2012.

» FAO guidance on collecting data in AquaStat —

see http://www.fao.org/nr/water/aquastat/main/index.stm

+ Eurostat guidance developed for its environmental-economic accounting
programme of work on waterflow data.

Energy

WD FEYYICEAT 58ERH -
EESES Y =7 A b

https://unstats. un. org/unsd/envaccounting/default. asp

Eurostat ® 7 = 7% A | :

http://ec. europa. eu/eurostat/web/environment/methodology

2T UT N Tua—
Eurostat 3B L7=, =7 U 7/ « 7o —2E 24 2 BRERBS
E A=A N YT (IS
~T VTN 7 =23 OV TI L bND FEDK S SEEA 77 =5

e J—k

UNSD, 2014 H:1 X » CTHEfg S 72 KEE. Wt OIERATA KT 1

[SEEA Waterl (2012)
IKEEICBT 5D [SEEA T 7 =Hhb - ) — 1]
[International Recommendations for Water Statisticsl)] (2012)
[Ehd Rt B (FAO) 12K D7 — 2 IR A 20 A
AquaStat - http://www. fao. org/nr/water/aquastat/main/index. stm
K7 Bv— « F=FIZOWTHIRT 2RERF R T 077 L@T o
Eurostat DA A # 2 A

IRILF—
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*» The forthcoming SEEA Energy.

* The forthcoming SEEA Technical Note on Energy Accounting.

* The 2014 International Recommendations for Energy Statistics.

* International Energy Agency guidance on collecting energy statistics.

* Eurostat guidance from its environmental-economic accounting programme for
energy flow data.

Air emissions

* The forthcoming SEEA Technical Note on Air Emission Accounting

+ IPCC guidance on the measurement of emissions in the UNFCCC;

* FAO guidance from its programme of work on measuring greenhouse gas
emissions in agriculture;

» Eurostat guidance from its environmental-economic accounting programme of
work on air emissions flow data.

Agricultural products and related environmental flows

* The forthcoming SEEA Agriculture, Forestry and Fisheries.

» Guidance in the FAOSTAT website.

+ FAO handbooks and guidance on the collection of national agricultural
production data, including the ten-year agricultural census.

* Global Strategy to Improve Agricultural and Rural Statistics.

Y450 [SEEA Energyl
TANFX—R2FHICET DR ED [SEEA T 7 =Hh « ) — 1]
[International Recommendations for Energy Statisticsl] (2014)
TARX —HEHEERIZ BT 5 EFR = f L F— B D T A &R
TRLF—=DTa— « F—HITONVTHIET HBRERFERH 0 /5
L[A)F O Burostat DH A &2 A
REKADHEH

RE~DOPEHEFHIBT 2%k =D [SEEA T 27 =Jv « ) — 1]

MR ZE BN BT 2 [EBSE S M EHK) (UNFCCC) ) ICE D, KA
2B D BURFR SR L (TPCC) 23R L 7o R~ OHEHBIEIZBI 92 4 A
B A

FAO DRZEIC X DIER R ZAJHRE BT 2987 v 7T LD 77
AL A

RE~DHH 7 10— « F—ZICOWTHIET D BRERFERH T 0 /5
LT D Eurostat DA X2 A
REMEEEYTHAREOO—

W5 @ [SEEA Agriculture, Forestry and Fisheries]

FAOSTAT ¥ =7 %A b GRIE : R ORE} - BHMOKEEIZEET 5 FAO
DF U TARET —HX—=R) OTA XA
- REBEREAET —XWEIZBET D FAO DAY KT v 7 A XA (10
FETLR¥ERYREETD)

[Global Strategy to Improve Agricultural and Rural Statistics]
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» Eurostat information on the collection of agricultural statistics.

» Guidance on the compilation of the European Economic Accounts for Agriculture
and Forestry by Eurostat.

Forestry products and related environmental flows

* The forthcoming SEEA Agriculture, Forestry and Fisheries.

» Guidance for the FAQ five-year global Forest Resource Assessment.

« Guidance for the Joint Forest Sector Questionnaire.

» The 2002 European Framework for Integrated Environmental and Economic
Accounting for Forests.

Fisheries products and related environmental flows

* The forthcoming SEEA Agriculture, Forestry and Fisheries.

» FAO guidance on collecting fisheries statistics in

FishStat - http://www.fao.org/fishery/statistics/software/fishstatj/en

» The 2004 FAO handbook Integrated Environmental and Economic Accounting

for Fisheries.

SRR OULEEIZ AT 5 Eurostat 1
Eurostat (T & 2. BRINOD BAARER G E DRI 2 4 1 7 0 X
HEMERETSRETIN—
VB0 [SEEA Agriculture, Forestry and Fisheries]
FAO 78 5 ZE 7 LIZAFT AR D [Forest Resource Assessment] @
A B A
[Joint Forest Sector Questionnaire (F[RIZRMIEFEMIEE)] DA
A B A
[Integrated Environmental and Economic Accounting for Forests]
(2002 4F) DERM AT A & A
KEWMEEEYT HREIO—
W& @ [SEEA Agriculture, Forestry and Fisheriesl
IKPESER T OUEEIZBE S D FAO A &2 X
FishStat-http://www. fao. org/fishery/statistics/software/fishstatj/en

[Integrated Environmental and Economic Accounting for Fisheries]

(2004) D FAO /N> RT w7

3. Overall strategy for the compilation of PSUTs
13.51 Figure 13.2 shows an overview of the general compilation process. Please note,
Steps 6, 7 and 8 in Figure 13.2 link to, and fit in with Box G in Figure 3.4 of Chapter 3

showing the compilation schematic for SUTs and 10Ts

3. PIMEHRERROERO 2 ERIEE

13.51. X 13.20F, —AZRMERIBROBEM L 72> T s, K 13.2DAT
v 76, T, 81, HERGHEHE - MAFEHEROMEROMEZ R H 3 FEOX 3. 4
DRy 7 AG EHEFEL, £ ZITE D RICHET D,

Figure 13.2 Overview of the compilation schematic for PSUTs
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http://www.fao.org/fishery/statistics/software/fishstatj/en

13.52 Wherever possible, direct observed quantity data on natural input, product and
residual flows is recommended to be used for the compilation of PSUTs. In the ideal
scenario, the data are available for all parts of the SUTs and PSUTs are initially
compiled unbalanced and are subsequently balanced simultaneously (or sequentially,
if appropriate). In this situation, Step 5 and Step 7 in Figure 13.2 would be merged

replacing the existing Step 7.

13.53 However, in practice, countries that compile SUTs and PSUTs often start with
balanced SUTs. In addition, since exhaustive source data for PSUTs are generally not
available (and often not compiled within the National Accounts), the SUTs compiled
within the National Accounts are converted into PSUTs by applying price and quantity
data as an initial estimate of PSUTs. In this situation, Figure 13.2 reflects practical
considerations where Step 5 is separate from Step 7. Nonetheless, the process of
compiling unbalanced PSUTs and balancing PSUTs allows for a feedback loop to the
SUTs, irrespective whether the SUTs and PSUTs are balanced simultaneously (or

sequentially, if appropriate).

13.52. WG R OIERITIT, EEB S o BRBA, LEY. B¥
MO 7a—oW)ET —2 % ReRRYERT L 2 LRI D, AR
DETOFSFIAARER T — 2 035 0 | WIS EE AR ITEANC AT v A
L TR S A, ISR QEUIZRIBEITEIRT) NI ASNLDNEEL
W, ZOHEIE, K132 DAT v S5 AT v S TIREA S, BEEOAT v
TTHREEHRZD,

13.53. L2 L. FEEIZIT, AR &t E AR EZERT 2E %13,
NG ARG R RN HHERH A BT 5 Z LI H D, AT, Mot
TR L 7 B o5g R ERER R S @ R A FTRE CId 2wy (F72, ERR
FAtREOERBNTER SN TV Z EBEW) oo, EREFHHEO P CE
R S AT HAEE R ICARS & T — & 2 A L T G i R IR
HZ & T, MR AR OPIMIHEG L D, T X5 2RI T, X¥13.2
AT YT BEMAT v 7T LEVEESINTWD, EBERIHREZ KRS 5, %
NS BT, T o ARG IR & (ERL L T &Rk &
ENT AT DHEVIFREICL T, aEHE~DT7 1 — Ky 7 - =T
PARE L 72 %, AU, BHEHERE & WHIEHEE R R RIS GEY7R5E61X
BIRT) NTUASNDEDNE D D EFBERD 20,

Step 1 to Step 5
13.54 Please refer to earlier chapters for the compilation steps for the SUTs (i.e. step 1
to step 5 in Figure 13.3).

» Step 1: Compilation of SUTs at purchasers’ price. See Chapters 3, 4, 5 and 6.

ATvFT1~b

A HEZOERTIA (X 13.3 DAT v 7 1 0B AT v 7 5) IZBEL
TEInEToELZZRINTZL,

c AT T AR OMHGEHFROER (553, 4, 5. 6 AL

13. 54.
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+ Step 2: Compilation of valuation matrices. See Chapter 7.

+ Step 3: Compilation of SUTs at basic prices. See Chapter 7.

» Step 4: Compilation of DUTs, IUTs and SUTs at basic prices and in volume
terms. See Chapters 8 and 9.

+ Step 5: Balance the SUTs simultaneously (or sequentially) in current prices and

in volume terms: See Chapter 11.

AT T2 i~ Y w7 ADIERR (5 T HAESR)

- ATy 73 Rk OMARHE AR OER (F 7 A2 S M)
c ATy T A RN - BEFRTOENBEMNE. MAERAR, taEREO

TERR (558, 9 A &)
c AT T 5 Yk, EEEN CHAA M R Z RIS (52D WIEKRIIIC)

NT A (11 EEBR)

Step 6:Conversion of SUTs at basic prices to PSUTs

13.55 The SUTs are converted into PSUTs using information on the level of prices and
data on quantities from several sources. This step generates an unbalanced set of
PSUTs. Variations of this approach as presented in the case studies later in this
Chapter. Information on prices can be derived from several sources. In the ideal case,
business statistics provide data on output and intermediate use both in monetary and
physical terms. The derivation of prices to be applied to the SUTs is straightforward.
However, often these data have incomplete coverage or are very limited as well as
depending upon the level of aggregation, there may be large price variations per

physical unit within a product group.

13.56 If the quantities are available from basic statistics, they can be applied directly
without using prices.
Furthermore, the price and quantity details can provide an effective feedback loop

regarding the quality of the current price values in the SUTs.

AT w76 EXRAEEOHIGERREYHSIGERRAES
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13.57 These initial estimates can be overruled if specific information for certain
industries or expenditure categories is available. Examples of such sources include
business surveys and household budget surveys. For example, for agriculture, food
processing industries and energy industries, generally a lot of physical data and price

levels are available.

13.58 A specific source for household final consumption is scanner data provided by
the retail industry (for example, supermarkets). Applying the price levels derived from
this source to household final consumption valued at purchasers’ prices results is an

alternative, and probably, a higher quality estimate of physical data.

13.59 For some “outputs”, neither price levels nor quantity data can be usefully applied,
for example construction, for which an ‘input’ method is applied, meaning that output in

physical terms by definition equals the sum of inputs in physical terms.

13.60 In addition to physical data for supply and use of product, the physical flows of
natural resource and residual not having a monetary value have to be included. Mainly
these flows concern the flows between the economy and the environment like

extraction from natural sources, air emissions, etc. Also within an economy, the flows
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without a monetary value can exist, for example, waste. Some of these physical flows

form part of accumulation in the economy.

13.61 The physical Supply Table records natural input, product and residual flows that
occur due to a decrease in stock like, for example, waste that arises from demolishing
a building. Another example includes the CO2 emissions that are released from
landfills. On the basis of the type of waste that is being produced, a distinction is made
between waste that results from the production process and waste that results from
discarding capital. On the other hand, the Use Table records addition to stock and
dumping of waste in landfills.Additions to stock are not always easy to estimate and are

often part of a balancing entry, like the addition of buildings and infrastructure.

PEE LD, ZNHOYN 7 a—0—E5T, BEFCB T 28O 2k
T 5,
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Step 7:Balancing the PSUTs

13.62 Compiling PSUTs as described above may result with unbalanced PSUTs. This
may reflect, for example, data from different sources, insufficient matching of prices
and quantities or addressing implausible results. Additional adjustments are then

necessary in order to generate balanced PSUTs.

13.63 In the balancing of PSUTs, the following identities covering the physical flows
should be checked:

a) for each industry, the amount of material/resource that goes in equals the amount of
material/resource that comes out; and

b) for each product, the amount that is supplied equals the amount that is used.

ATv71T PHBRERRDANS VT

Bk &5 (TRIBHEE I R 2R T D & T o ARTRIBERR ]
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13.64 It should be mentioned that the balancing of PSUTs may often identify
inconsistencies in the monetary SUTs thus providing a feedback loop into the monetary
SUTs. For this reason, it is often recommended to balance the SUTs simultaneously in
monetary (in current prices and in volume terms) and physical units. In this case, Step
5 and Step 7 would be merged into a new Step 7, whereby SUTs and PSUTs would be

balanced at the same time.

MR OBFGE R 2T v AT 5 & BlEFR RO RO
BEVRZ TS D2 ZEBHBEICHY TN EBRROMBERAR~D 7 4 —
RN 7 e =T 5 T 5 AR L T <, 2ok, e AR Z 5
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s hs, ZOBA, AT v 75 AT v 7L, HiEH AR L MOt
MREREFFICAT A 2ATL FLOWAT v 7 TICHE S LD,

13. 64.

Step 8:Transformation of PSUTs to EE-IOT or PIOTs

13.65 In general, once balanced PSUTs are available, they can be transformed into
EE-IOTs or PIOTs using the same assumptions and techniques that are used to

transform monetary SUTs to IOTs (Industry by Industry or Product by Product).

13.66 When the compilation of PSUTs is done simultaneously with the monetary SUTs
both in current prices and in volume terms, an extensive set of feedback loops could be
used to improve the monetary SUTs. Figure 13.3 shows the key feedback loops in

producing and balancing the PSUTs and EE-IOTs.
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13. 66.

Figure 13.3 Key feedback loops in producing and balancing the PSUTs and

EE-IOTs
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13.67 In practice, the PSUTs will be compiled using final balanced SUTs as a starting
point. The option for feedback to the SUTs is then limited to the year or periods in
question until the next revision cycle but it is still very useful indeed. Any
inconsistencies detected in balancing the PSUTs can be used as additional information
to inform the compilation and balancing of the next revision of the affected SUTs. In

some countries, this may have to wait for the next benchmark revision year.
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D. Environmentally-Extended Input-Output Tables

13.68 The EE-IOTs are integrated datasets that combine information from standard
monetary |IOTs and information on environmental flows, such as flows of natural inputs
and residuals which are measured in physical units. This section focuses on two types
of EE-IOTs, namely the SR-IOTs and the Hybrid 10Ts.

Reference to the Multi-Regional Input-Output Tables (MR-IOTs) will be made in this
Chapter as well as expanded in Chapter 17. The intent of this section is to introduce the
main types of EE-IOTs, to show key parts of their compilation, and to discuss some of

the measurement issues associated with them.

D. RIGHGRIZAEHR
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13. 68.

1. SR-I0Ts

13.69 The SR-IOTs consist of an extension of monetary 10Ts to include environmental
flows in physical units. These tables are called ‘single region’ as they are compiled for a
(single) territory (which can be either a country or a group of countries) and where the
Rest of the World include all other territories/countries. This is in contrast with MR-10Ts,

where the tables consist of sets of IOTs for more than one country and are combined in

1. Bk AZEHR (SR-10T)

[ — Mg e APE N ZR ) 13RO R OB NEMR A IR L, P AL
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AT bbb D) HEAICHE S, o2 ToE - #ilgz EsNETr) &
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such a way that intra-country relationships are explicitly identified. Chapter 17 of this

Handbook elaborates on MR-IOTs.

13.70 Table 13.6 shows a simplified version of SR-IOTs. It gives a detailed description
of domestic production processes and transactions within a single country (or region).
An [OT is usually structured as a Product by Product IOTs or Industry by Industry 10Ts.
Table 13.6 shows an Industry by Industry table of j industries. The rows show the
outputs of an industry while the columns provide information about the inputs required

in the production process of an industry.
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Table 13.6 A Single Region Input-Output Table (SR-IOT) with environmental data

Notations:

* Z: Matrix of intermediate consumption (j by j matrix)

* ¢: Final consumption

* f: Gross capital formation

* e: Exports

* v: Value added

* g: outputs of domestic industries

» m: denotes the use of imported goods and services

« r: Environmental flows (i.e. natural inputs or residual flows) taken from SEEA
* subscript j denotes industry

* subscript tot denotes totals.
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13.71 The output of the industries is the sum of intermediate consumption (Z) (which is
a j by j matrix) and final use categories such as final consumption (c), gross capital
formation (f) (including changes in inventories), and exports (e). Note that for all these
categories this is the sum of domestically produced goods and services and imported
products.ie. Z=Zg+Zpn.c=Cq+Cm.f =fa+fm-e=eq+en

(subscript d denotes the use of domestically produced inputs and mm the use of
imported goods and services). The inputs for each domestic industry comprise the
intermediate inputs (Z) and value added categories (v). Since the inputs into an
industry must equal the outputs, the column sums are thus equal to the outputs (q) of
domestic industries while the row sums are equal to domestic output plus the imported
products (q + m). All the variables with the subscript tot are vectors that show the totals

for those respective row or columns.

13.72 The intermediate input matrix, Z, of I0Ts is therefore a square matrix (i.e. it

contains the same number of rows and columns).

13.73 The IOT is then augmented with environmental data by industry (denoted by the
vector rrin Table 13.6) which may be taken from the relevant SEEA accounts. In most
applications these data relate to flows of natural inputs and residuals. The conceptual
foundation for environmental extensions to SNA based I0Ts, represented by the
EE-IOTs is described in the System of Environmental-Economic Accounting 2012 -

Applications and Extensions (United Nations et al. 2017).
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13.74 Having PSUTs available greatly facilitate the compilation of EE-IOTs as the
environmental information is already organized into an accounting framework
consistent with the framework of the IOTs in terms of concepts, definitions and
classifications. However, extending the monetary 10Ts with available environmental
statistics (adjusted when necessary, for the concepts and classifications of the SEEA)
may be a starting point toward the compilation of environmental-economic accounts in

countries starting with the implementation of the SEEA.

13.75 10Ts can be constructed as Industry by Industry 10Ts or Product by Product
IOTs. When a Product by Product based structure is used for I0Ts, adjustments to the
environmental data are necessary since data on environmental flows are most
commonly collected and classified by industry. The adjustment of environmental flow
data in terms of industries and products will also arise when SUTs form the basis for the
representation of flows within the economy. SUTs are generally structured with
columns representing industries and rows representing products with substantially
more products than industries. Examples of EE- SUTs are emerging in the literature

and may be beneficial for some analysis since they provide additional detail by product.
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2. Hybrid I0Ts

13.76 Hybrid IOTs consists in I0Ts augmented with data in physical units for the input
and output of selected industries. Table 13.7 shows a hybrid IOT where data for the
industry | (shaded area in Table 13.7) are also measured in physical terms. Many
studies, for example, have analysed energy using IOTs where the output of the energy
industries is measured in gigajoules or another energy unit. The source data from this
type of data could, for example, be from the PSUTs for energy. Note that because the
columns contain a mix of entries in different units (some monetary and some physical),
it is not possible to aggregate entries within a column. However, summation across

each row is possible.
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13. 76.

Table 13.7 A Single Region Input-Output Table (SR-IOT) in hybrid units

FI13.7T ATy FEMICK ZE—#igR AEHRZ (SR-10T)

13.77 For environmental analysis, it remains relevant to extend the hybrid 10Ts using
information on flows of natural inputs and residuals as in the case of the SR-IOTs. The
advantage of using physical units within the core |IOTs is that, in many cases, this
provides a better description of the technological relationships for industries that have a
reasonably large share of physical rather than service-based flows. Hence, when
applying the analytical techniques, there is likely to be a better estimation of the direct
and indirect environmental pressures across the economy. It is important to note that
the mathematical specifications of the 1-O model apply irrespective of the units of the
rows of the hybrid IOTs. The details of these types of models (for energy) are provided

in Chapter 9 of Miller and Blair (2009).
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13.78 This type of EE-IOTs incorporates elements of life cycle analysis and process
analysis since it is possible to reflect the chain of flows between economic units in

physical terms in the context of an economy wide set of flows.
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E. Compilation of EE-IOTs

13.79 The compilation of the EE-IOTs, in particular SR-IOTs, consists of two parts:

i. Monetary 10Ts (Upper block of Table 13.6)
ii. Environmental data by industry. In most applications these data relate to flows of

natural inputs and residuals (lower block of Table 13.6)
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Table 13.8 Industry by Industry I0Ts (Upper block of Table 13.6)
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13.80 The monetary I0Ts (Table 13.8) are derived from the SUTs following the steps

described in the previous chapters of this Handbook.
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Table 13.9 Environmental data by industry (Lower block of Table 13.6)
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13.81 The environmental data is organized by industry in Table 13.9. Example for such
data items are resource use and emission per industry. In most applications these data
relate to flows of natural inputs and residual. Please refer to the earlier section for the
common national data sources and relevant materials for each SEEA component
accounts of physical flows.

13.82 The environmental data do not necessarily have to be derived from PSUTs.
Usually, the information on environmental flows will not be strictly aligned to the

measurement boundaries of the SEEA. Care should therefore be taken to record
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appropriately, with adjustment as necessary, entries for purchases abroad by tourists
and re-exports. Careful attention should also be paid to the general issue of recording
data on a residence basis rather than on a territory basis. Having balanced PSUTs
behind the information in Table 13.9 helps to guarantee the reliability of the information
and the consistency between monetary and physical data (ensured by the balancing

feedback loops).

13.83 In addition to the materials listed in Box 13.1, a number of databases have been
developed that incorporate physical flows and environmental information. They require
the integration of data from various data domains as envisaged in the EE-IOTs: the
World Input-Output Database 2012 (Groningen University); the EXIOPOL and CREEA

projects funded by the European Union.

13.84 There are a number of measurement issues that are important to recognise
when compiling the EEIOTs. In the 2008 SNA, imports and exports are defined on the
basis of ownership rather than physical flows. However, in physical terms a difference
in the recording of some flows of products (for example, goods sent abroad for
processing) may need to be taken into account (see Chapter 3 of the SEEA Central
Framework for more details of the treatment in physical terms). Consequently, analysis
seeking to utilise information in both monetary and physical terms may require

adjustment to either data set to ensure an alignment in the treatment of certain flows.

BT O ZEITNTbNLRETH D, HETIER BFEME KT —# %5
BT D200 RIS HEICEREZH O b D LT 5, T U ARYHY
G RN EK 13,9 DIFROESTIT/e > TOIUE, THFBROGEMEE . &
R - MAEROT — B OBEERGET 587D (74— K7 -1
—THRBLTNT o TIZEMTEND)

13.83. Ay 7 A 131U A MSNIERHIINA T, )7 0 — L BREE
EWVIANTEL L OFT —F X—=ZANR[ARE SN TN D
TERBEILERATEH R CERSND £ 5 RSk T — X bIE SN D
— 2 O lbE LEE T 5, HRRAENT —
VR BRMNE A NG A4 L7z EXIOPOL, CREEA 72 Ed7m =7 hvE

Ble LTHET LD,

FEE

s TNV T—HNR— R

HR—R 2012 (Fa—=27%7

13.84.  BREBIRBAENRAAFRT HIChH oo T, @k L 22T ud/e 5720
BHEE ARG LRI D S, 2008 SNA TIElA & #iHIZMmI) 7 v — LA
SFTAMEIZESWTHEES LD, L L, MIRR TR, —HoLEY 0L
D= OWEIMCE DN 72 E) O 7 v —ICBT 5k 0BV &2 EET L 0E
W59 BEFTOWMODFEAIT OV T SEEA-CF O 3 BEBM) | #EE
M, BIEFRR - MIFROBEREE T L BRI L LD LT 20 Tid. FE
D7 B —DFPNZONWTELSMEEZROTZD, WTNhOT—X & v h~OffE
DLEEL 72 D ATREMED B D

834




13.85 Basic environmental statistics may not strictly align to the measurement
boundaries of the SEEA. Care should therefore be taken to appropriately record, and
adjust if necessary, entries for purchases abroad by tourists, re-exports and the general
issue of recording data on a residence basis rather than on territory. (See for further

details, Section 3.3 of the SEEA 2012- Central Framework).
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F. Country examples
13.86 This Section presents two country examples in the compilation of PSUTs in
Denmark and in the Netherlands. An example of the compilation of EE-IOTs can be

found in Chapter 19 Section D.
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13. 86.

1. Danish PSUTs

13.87 In Statistics Denmark, the compilation of the SUTs is an integrated part and the
backbone of the annual Danish National Accounts in current prices and in previous
years’ prices. Every year, as part of the final annual National Accounts, the SUTs are
constructed using a classification level including 117 industries, 135 groups of final use,
and approximately 2,350 products, of which approximately 1,800 can be characterised

as goods (physical products).

13.88 The PSUTs follow as closely as possible, where applicable, the layout,
classifications and definitions, etc. and methods used for the Danish SUTs (and I10Ts).

Furthermore, in order to ensure the correspondence between the SUTs (and I0Ts) and
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the PSUTs and to speed up the data handling and construction of the tables, the
IT-system and database used for balancing and preparing of the monetary tables have

been extended to include also the physical information.

13.89 The accounts for waste and water are produced independent of the SUTs. The
monetary and physical energy accounts are produced as part of the SUTs process and
enter directly into the National Accounts SUTs and the PSUT, respectively. The
emissions accounts are subsequently based on PSUTs for energy with some additions
for non-energy related air emissions. It should be noted that Statistics Denmark also
produce PIOTs after the PSUTs are produced whereby all the physical accounts fit

directly into an EE-IOTs framework.

13.90 The PSUTs are integrated with, and builds partly on, the existing Danish
environmental-economic accounts for Economy Wide Material Flows (EW-MFA),

energy and air emission.

13.91 The EW-MFA accounts are based on information from resource extraction
statistics, fisheries statistics, agricultural statistics, etc. and foreign trade statistics. All

information is available in tonnes.
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13.92 The system of PSUTs is constructed as a further layer to the SUTs. This means
that the same classifications of industries and products are used for the physical flows.
For the final uses, a slightly different classification is used, For example, the physical
flows are less relevant for some consumption groups, whilst, on the other hand, it may
be more appropriate to classify Households final consumption expenditures according

to whether the consumption involves durable goods or not.

13.93 For the Danish PSUTs, more than 100 types of natural resources (various types
of biomass and minerals) and 40 types of residuals (types of solid waste and air
emissions) were added to the classification of materials/products giving a total of

approximately 2,000 items along the materials/products dimension of the system.

13.94 Figure 13.4 shows the complete system of monetary and physical flow data
including monetary data on products, and physical data on natural inputs, products and
residuals. The top (black) layers are monetary data including, on the supply side, basic
prices only, and, on the use side, basic prices, trade margins, taxes, and purchasers’
prices. The bottom (red) layer is physical data measured in tonnes. For products, there

is a one to one correspondence between the monetary data and the physical data.

13.95 In front of the physical layer of products, the data for natural resources are
added. The environment is added as the supplier of natural resources, while the

industries (intermediate consumption) are the only users.
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13.96 The residuals are represented behind the layer of products. The supply comes
from industries and the households. It should be noted that unlike in the SUTs, the
households are now also represented on the supply side since they also generate
residuals. The users of residuals are both industries and the environment.

Residuals like waste for incineration go into the waste treatment industry, while air

emissions go into the environment.

13.97 In practice, all monetary and physical data illustrated in Figure 13.4 are stored
and managed in a file using a common system of transaction codes and classifications.
Each flow is identified first by a “product” code for the natural resource, product or
residual. This code is followed by a transaction code (covering which type, origin or
destination), classification (which industry, etc.) and then the data for basic prices,
wholesale and retail margins, taxes (excluding VAT) less subsidies on products, VAT,

purchasers’ prices and finally the quantity (tonnes).

13.98 The Danish energy accounts present the supply and use of 40 types of energy
products. The supply and use of products are broken down by domestic industries,
households, imports and exports, etc. The Danish energy accounts are made up using
various measuring units: monetary units (Danish Krone, DKK), natural physical units
(tonnes, cubic metres, etc.) and energy units (petajoule, PJ). Tonnes are used for the

purpose of the PSUTs.
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Figure 13.4 The Danish SUTs framework extended with physical flows
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13.99 Data on energy related air emissions of carbon and sulphur are drawn from the
Danish air emission accounts. The air emission accounts show the energy related and
other types of air emissions of various substances from industries and households. The
CO2 and SO2 air emissions are converted into carbon and sulphur based on the
molecule weights. This procedure is used since the oxygen used for the combustion of
energy is not included on the input side of the PSUTs system.

13.100 In addition to the economic-environmental accounts, a number of other data
sources are used:

» Waste statistics (physical data) broken down by waste fractions.

» Water statistics (physical data).

* Foreign trade statistics.

* Production statistics (physical and monetary data).

* Agricultural, Forestry and Fishery Statistics (physical data).

* SUTs from the National Accounts (monetary data).

» Assumptions used in transforming the SUTs to 10Ts.

13.101 As a general rule, water is not included in the Danish PSUTs. However, in order
to balance inputs and outputs, it is necessary to account for the inclusion of water into
some products, for example, beverages, on the input side and evaporation, etc. of
water from products, for example, from slaughtered animals, on the output side.Water

supplied to production in agriculture, horticulture, forestry and fishery is implicitly
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included when calculating the input of natural resources from the harvested biomass
weight. Information on the quantities of water added to products is otherwise obtained
by including existing structural information, and by estimations carried out during the

general balancing process.

13.102 The foreign trade statistics includes very detailed data on the imports and
exports of products. The information is available in both monetary values and quantities

measured in tonnes and sometimes also additional physical units (cubic metres etc.).

13.103 The compilation of domestic production in tonnes broken down by industries is
primarily based on Statistics Denmark's production statistics for the manufacturing
industries. Whilst agricultural, forestry and fishery statistics are used for the
corresponding primary industries. In the case of a number of items in the product
balances, there is no information in the product statistics on the weight in tonnes, and
this is therefore estimated indirectly. In those cases where alternative quantitative
information has been given in, for example, cubic metres or pieces, a conversion is
made from conversion factors like specific gravity or weight per piece. In other cases,
the quantities are estimated on the basis of value and corresponding unit volume price.
As there is price and quantitative information available for exports in almost all product
balances based on the foreign trade statistics, the unit volume prices are typically
calculated on the basis of the proportionality between the basic price and the weight of

the exported item.
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13.104 Thus, all cells for resource flows, all cells for imports and exports and domestic
production and most cells for residual flows can initially be filled out by using the
physical data sources as described above. In contrast, apart from a few exceptions, it is
not possible to fill out the various domestic uses of products from the basic data. The
exceptions include for example, agricultural products and energy products, where good

data on the uses can be found in many cases.

13.105 Figure 13.5 shows the various stages in transforming basic data and statistics

into PSUTSs.
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Figure 13.5 From source data to PSUTs
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Balancing the PSUTs

13.106 It is a fundamental principle of accounting that the flow of materials (natural
resources, products and residuals) into a single industry or the households must be
precisely matched by a corresponding accumulation and/or flow from the industry or

household group.

13.107 Although the initial filling out and estimations ensures that for each product the
total supply equals total use, there is no guarantee that the mentioned material balance

for industries and households exist.
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13.108 For each of the 117 industries and the households represented in the PSUTs, it
is therefore necessary to adjust the inputs or outputs until a complete balance between

material inputs and outputs (including accumulation) is obtained.

13.109 The balancing is undertaken, inter alia, in the light of information on the
technical production conditions in the industries obtained from different technical
reports and additional statistical information. In addition to this, it is necessary, in a very

large number of cases, to use estimates and common sense considerations.

13.110 The reconciliation of the inputs and outputs in the Danish PSUTs system is
done for 11 sub-groups of materials (natural resources, products and residuals)
corresponding to relatively similar or coherent groups of materials, for which there is an
apparent connection between inputs and outputs. The groups are: energy, agricultural
products, etc., glass, metallic minerals, construction minerals, plastic, wood and paper,
rubber, chemical products and fertilizers, lubricants and oil waste, and other materials.
13.111 The 11 individual sub-PSUTs systems are reconciled before a final
reconciliation of the total PSUTs takes place because it is easier and more logical to
focus on inputs and outputs of products that are physically connected through the
production processes. For example, when the sub-PSUTs for energy reviewed, these
will include input flows of natural gas, crude oil and biomass used for energy

production, all energy products and energy related residuals, while all other products
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are excluded. The energy related residual flows comprise air emission of carbon and
sulphur, other energy related air emissions and solid waste of fly ash and, for instance,

desulphurization products, etc.

13.112 For other groups except energy, there is in practise some links to the other
groups, for example, inputs of chemical products and fertilisers are used in relation to
the production of animal and crop products. The existence of these links between the
different groups means that it is not possible to make a complete balance within one
single group, and instead an interim balancing item is introduced for each sub-group in
the system (except for energy). If positive for an industry, this artificial residual
represents a net input of materials belonging to other groups into the industry. If it is
negative, this means that the industry delivers products of the specific material type to

be used as inputs for the production of products of another material type.

13.113 If the balancing of the 11 sub-groups is made fully correct, the individual
balancing items will cancel each other when they are added up. In practice, this is not
the case, since the balancing items will also include uncertainties and inconsistencies
introduced during the initial phases and balancing processes. Thus, itis necessary to

make a final balancing to ensure that the artificial residuals sum to zero.
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13.114 Table 13.10 shows a numerical example of PSUTs for Denmark for the year
2009 (note the data in Table 13.10 are preliminary data). The Supply Table shows that
106.4 million tonnes of natural inputs were extracted from the environment in Denmark.
All these inputs were used by Danish industries. 288.3 million tonnes of products were
supplied, of which 223.4 and 64.9 million tonnes were Danish output and imports,
respectively. The 288.3 million tonnes of products were used as follows: 160.1 million
tonnes were used for intermediate consumption by industries, 26.9 million tonnes were
used by household consumption, 57.3 million tonnes were used for GCF and 44.0
million tonnes were exported. Industries generated 43.1 million tonnes of residuals and

households 26.9 million tonnes of residuals.
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Table 13.10 Physical SUTs in Denmark £13.10 FoIv—/OYMMEKRERR

13.115 The Use Table shows that all these residuals go to the environment. Following | 13.115. fHHAFEIL. N5 DO ETOREMMNREIZITE S Z & 2R T,
the SEEA Central Framework conventions, residuals that are sent to controlled landfills | SEEA-CF B4 T CIZEFARMEN HIZ 25 S D FREMITRF OER L L il S
should be recorded as accumulation in the economy but for this simplified Danish SUTs | 11573, Z DT ' ~— 727 OfSHEHEHE TIEZZ O X 51Xk S TV
such a recording is not used. AN

13.116 Table 13.10 also shows that the basic bookkeeping identities covered above are | 13. 116. % 13. 10 1%, FIRO LR 2S5 ESEXNETH Y IO Z & HRT,

all fulfilled. For each of the items accumulation, for the rest of the world and the
environment, there is no balance between supply and use of products but when all
three items are considered together, the total supply equals total use. This indicates in
2009, Danish imports exceeded Danish exports and that the extraction of natural inputs

from the environment exceeded the amount of residuals that were returned to the
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environment. Thus the exchange of materials between the Danish economy and the
rest of the world plus nature showed a surplus at 57.3 million tons of material. This
amount is exactly equal to the accumulation of materials in the economy as shown in

the column for accumulation.

DRI L 72 %, TORIT, FEROINITR SN DR OYEOER & IEfEIZ—K
ERAE

2. PSUTs in the Netherlands

13.117 The PSUTs compiled by Statistics Netherlands are fully in line with the
standards set out by SEEA.

The starting point for the PSUTs is the balanced SUTs as compiled as part of the
National Accounts. With the physical flows having a monetary value, the flows not
having a monetary value are added like natural inputs, waste and emissions. The
integration of all physical flows in the PSUTs generates a consistent and coherent set
of data which is also consistent with the monetary information contained in the
monetary SUTs of the SNA. As a consequence, the economic variables like labour and
GVA can be analysed in combination with the physical data shown in the PSUTs.
Statistics Netherlands regularly compiles SUTs, I0Ts and PSUTs. However, PIOTs are

not compiled.

Structure of the PSUTs for the Netherlands

13.118 The PSUTs follows as close as possible the structure and classifications of the
SUTs. An important difference between the SUTs and PSUTs is that the PSUTs also
include the physical flows not having a monetary value. In the Supply Table, air

emissions and waste is recorded (the former under the heading balancing item in the
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example below). In the Use Table, the recycled waste and extraction from the
environment are taken in account. Also a balancing item is introduced in order to
achieve the material balance at the industry level which consists of items such as

emissions other than CO2, the supply and use of water, etc.

13.119 Table 13.11 shows an example of the SUTs for the Netherlands for 2010 and

Table 13.12 shows the corresponding PSUTs for the same year.

7V SN BEREY) L BREL D ORI LR SN D, EXE L~V TYHEZ T
ASHDLTD, TEALRFE LI DO REKA~DPHRK O HRE &l 72 EDIEE 2
HRD/NT  AHANEBMS D,
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Table 13.11 SUTs for the Netherlands, 2010

®13.11 A5 UF0HHRERR. 2010 £

Table 13.12 Physical SUTs for the Netherlands, 2010

& 13.12 A3 F0MHIMtKEREK. 2010 £

Transformation from SUTs to PSUTs
13.120 The starting point for the compilation of PSUTs (in kilogram) is the balanced
SUTs valued at basic prices. In addition to the data used for the SUTs, there are several

data sources available covering prices and quantities. The most important sources are:

* Foreign trade statistics

+ Data on output of manufacturing

» Data on intermediate use from business statistics (limited)

» Scanner data of supermarkets

* Price information from branch organizations and dedicated research institutes (mainly
agriculture)

* Quantity data on energy and related products from the energy accounts.
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13.121 Following the approach of Konijn, de Boer and van Dalen (1995), the initial
estimates for the physical use of products are compiled applying import prices to
monetary Use Table. The physical supply is initially estimated applying export prices to
the monetary Supply Table. The justification for this choice is that a large share of
domestic production of goods is exported and vice versa, a large share of use of goods

is imported.

13.122 If specific data are available these initial estimates are overruled in the next
step. The business statistics dedicated to the composition of output provide information
on prices and quantities of the supply of goods for manufacturing at the 3-digit level or
4-digit level of NACE Revision 2. This information is especially useful in the cases
where the products are not homogeneous, and therefore, the prices can differ among
industries.Also, the differences in quality of the products may lead to differences in
prices. For example, meat produced by slaughterhouses will probably be of different
quality than meat produced by the food processing industry. As a consequence, there
will be a difference in price levels between the meat products produced by the two

industries.

13.123 For a limited number of industries, the price information for the intermediate
inputs is available which is used for overruling the initial physical estimates based on
import prices. Further additional price information collected by branch organizations

and research institutes is used. The most important examples cover price data for
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agricultural products. Together with harvest estimates, this provides a sound base for

estimating the physical flows in this area.

13.124 Scanner data provided by supermarkets are a valuable source of information

for the transformation of, or part of, the consumption of households into physical units.

13.125 In addition to the price information, the observed physical information is used in
compiling the PSUTs. This mainly covers the data on agriculture and energy (crude

oil, fuel, natural gas, electricity, etc.). The latter are derived from energy accounts.

13.126 Applying this information on balanced SUTs results in PSUTs for all relevant

products, however these PSUTs are not balanced.

13.127 In addition to the physical flows for supply and use of products, the physical
flows for materials not having a monetary value are included. These mainly concern
flows between the economy and the environment like air emissions, extraction of
natural resources, the input of oxygen in combustion processes and waste.

Adding these flows will create the possibility for analysing the balance of physical input
and physical output on the industry level. Emission and waste statistics are the main

sources for making initial estimates for these physical flows. The items mentioned only
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cover parts of the non-monetary flows. For example, the extraction of water by the
production of beverages is missing. When the PSUTs are balanced, the adjustments

for these missing items are made.
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Accumulation

13.128 On the supply side, the material flows are incorporated resulting from the
reduction of physical stocks of products. Examples include the physical residuals
becoming available with the demolition of machines and buildings and air emissions
from controlled landfills. Based on the type of waste, a split is made between waste
resulting from a production process and waste resulting from scrap of capital goods,

etc.

13.129 On the use side, the additions to the capital stock (GFCF, both monetary and
physical) and the accumulation of waste in landfills are taken into account. The
estimates of the accumulation part of the PSUTs are not straightforward and therefore

a less reliable part of the PSUTs.
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Balancing the PSUTs

13.130 The initial estimates of the PSUTs are not balanced — neither the product level
(row wise) nor the industry level (column wise). There are several causes of the
inconsistencies between supply and use of products in the PSUTs. As previously
mentioned the products which are not homogeneous can give rise to inconsistencies
because the prices may differ significantly between the various producing and using

industries. The assumption that output is mainly exported and (intermediate) use is
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mainly imported is not always valid. When significant parts of domestic output are
domestically used, inconsistencies are likely to appear. Finally, there may be examples

of inaccurate source data.

13.131 The balancing of the PSUTs has three steps:

« Detection and balancing of large inconsistencies at the product level.

* Detection and balancing of large discrepancies between input and output in physical
terms by industry.

» Automated balancing of small inconsistencies.

13.132 During the balancing at the product level, large inconsistencies between supply
and use on a product level are resolved by analysing the link between the physical
volumes of outputs compared to the physical volumes of inputs. For example, the
number of cattle entering the slaughterhouses and the volume of meat produced. In
this stage, the input from the branch specialists is used for judging the plausibility of the

results.

13.133 In the balancing of the input and output in physical terms by industry, the
material flows to and from the environment are taken into account. In the Supply Table,
the CO2 and water emissions in combustion processes are taken into account. In the
Use Table, the oxygen necessary for combustion is recorded. A specific estimate is

made for Nitrogen (N2) extracted from the air in producing ammonia is made. The
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estimates for the other emissions to the air or water are not made because they are
relatively small compared to CO2- emissions. The above mentioned items, excluding
CO2-emissions resulting from combustion, are recorded as part of the balancing item

with the industries in the PSUTSs.

13.134 In addition to the above mentioned flows, the balancing item consists of the
water content of products. The production of beverages has relatively low intermediate
input of raw materials because the main input is water which is extracted from the

environment.

13.135 The opposite can also happen that the water content is reduced in the
production process. In the PSUTs for the Netherlands, separate estimates are made for
the water content of products, and, in this way, the estimates by industry are made
whether on the balance the water is supplied to or extracted from the environment. This

information is used to judge the plausibility of the balancing items by industry.

13.136 In many cases, a balancing item is necessary for those types of industries
where services are produced but a considerable part of inputs are goods, for example,
restaurants and pubs. A meal in a restaurant is recorded as a service while the inputs

are goods and services.
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13.137 In the construction industry, the physical estimate of output is relatively low
because no direct estimate is made of the physical value of dwellings, buildings, roads,
etc. as a consequence of a lack of data. The physical output for construction is

accounted for in the balancing item in the Supply Table.

13.138 As a consequence, the ‘theoretical’ contents of the balancing item can vary

greatly between industries.

13.139 The remaining small inconsistencies are balanced using an automated
balancing procedure similar to the approach used for balancing the SUTs as covered in

Chapter 11 of this Handbook.
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Figure 13.1 Physical flows of natural inputs, products and residuals
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Table 13.1 General Physical Supply and Use Table*”

Simplified structure of the physical supply table

Industries Industries Final Gross capital
Agriculture, |Mining and Services Imports consumption | formation/Accu | Environment Total
forestry, etc. |quarrying mulation
_ Mineral and energy resource| Flows from | Total supply
g £ |water the by natural
§ 2. envirenment inputs
(a) (TSNI)
Agriculture, forestry, etc.
g Ores and minerals; etc. Output by product by Industry Imports by Total supply
3 - (=] product by product
g Services (D) (TSP)
Residuals from
Solid waste Residuals scrapping and
@ received Residuals demolition of Residuals
5 Residuals generated by Industry from the |generated by| produced assets| recovered | Total supply
9 Wastewater (1) Rest of the final and emissions from the | by residuals
o World consumntpion | from controlloed| environment (TSR)
(L) ) landfill sites (M)
(k)
Total Supply
Simplified structure of the physical use table
Industries Industries Final Gross capital
Agriculture, |Mining and Services Exports | consumption | formation/Accu | Environment Total
forestry, etc. |quarrying ‘ mulation
_ Mineral and energy resource| Total use by
g’ 8| water Extraction of Natural inputs natural
*Zé _E . (B) inputs
(TUNI)
Agriculture, forestry, etc. Final
° Ores and minerals; ete. Intermediate consumption by product and by | Exports by | consumption| Gross capital Total use by
§ . Industry product by product | formation/Accu product
'B Services (E) (H) and by mulation (TupP)
o category (G)
(F)
Solid waste Residuals Accumulation of|  Residual
2 | wastewater C ollection and treatment of waste and other | sent to the waste in flows direct | Total use by
2 residuals Rest of the controlled to the residuals
an; (N) World landfilled enviornment (TUR)
(&)} (0 (@
Total Use

Empty by definition

Blank cells may contain relevant flows
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Table 13.2 Classes of natural input

Natural resource inputs

Exiraction used in production

Mineral and energy resources

(il resources

Mamral gas resources

Coal and peat resources

B | bt | o

Mon-metallic mineral resources (excl. coal & peat resources)

=1

Afatallic mineral resources

Soil resources (excavated)

[P |17 [ PR Y Y Y P

Mamoral fimber resources

En

Mamral aquatic resouICes

Orther natural biological resources (excluding timber and aguatic resources)

Water resources

Surface water

Groundwatsr

| o | | | Ll

b | b |+

Spil water

Mamral resource residuals

Input: of energy from renewable somrces

Solar

]-['.ﬂm

| L | bt o) 1=
il &=
E

Criher elecmicity and heat

Other natural inputs

Inputs from soil

Soil nuirients

Soil carbon

LRI o ]

Orther inputs from soil

Inputs from air

Nifrogen

Omygen

Carbon dicxide

Bow [ ettt | bt

Orther inputs from air

[ [P [P Y T FIPY) PR Y ) () (TP ) ) Y T ] O Y e P ] e P B e ] ot ol Eo e e ] e P

bl balbaf ba) bl bl =) i) i)

Orther namaral inputs ne.c.
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Table 13.3 Typical components for groups of residuals™®®

Group Typical components

Solid waste (inchides recovered materials)* Chemical and healthcare waste, Radioactive waste, Metallic waste, Other recyclables,
Discarded equipment and vehicles. Animal and vegetal wastes. Mixed residential and commercial waste,
Mineral wastes and soil, Combustion wastes, Other wastes

Wastewater™ Water for treatment and disposal. Return flows, Reused water

Emissions to air Carbon Dioxide, Methane. Dinotrogen oxide. Nitrous oxides. Hydrofluorocarbons, Perfluorocarbons,
Sulphur Hexaflouride, Carbon monoxide, Non-methane volatile organic compounds, Sulphur dioxide,
Ammeonia, Heavy metals, Persistent organic pollutants, Particulates (e.g. PM10, dust)

Emissions to water Nitrogen compounds, Phosphorous compounds, Heavy metals, Other substances and (organic)
compounds

Emissions to soil Leaks from pipelines. chemical spills

Residuals from dissipative use of products Unabsorbed nutrients from fertilisers, salt spread on roads

Dissipative losses Abrasion (fyres/brakes). Erosion/corrosion of infrastructure (roads, etc)

Natural resource residuals Mining overburden, felling residues, discarded catch

* This list of typical components for groups of residuals can also be applied to certain flows defined as products.
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Table 13.4 List of individual components of SEEA PSUTs

& 13.4 SEEAYRIBHGERROENERY X +

P5UTs

Topics covered (reference to the SEEA-2012 Central Framework (CF)
paragraph)

M kERE

HEBFEwY (SEEA-2012€ 2 FFID L—LT—4 (CF) DFE
LT TZ7)

Full set of 5UTs for matenals

All resources and matenals (energy, water, air emissions, water
emassions, solid waste) (CF 3.45)

MROMEERROEEEE v
B

ETORE. R (TxLF—, K- X8R - Kh~DHH. Bk
BER®H) (CF345)

Economy-wide material flow
accounts (MEAY)

Supply and consumption of energy; awr emissions, water emussions, and
solid waste (CF 3.279)

gFxzEOTTITFILZO—

ITHILF—OEEEHAR . KE~0#H,. Kh~0HdH. Bk

EhiE (MFA) ¥t (CF3.279)
PSUTs for water Supply (precipitation) and consumpton of water (CF 3.156) FooitEERE FHOEE PR LW (CF3.186)
PSUT: for energy Supply and consumption of energy (CF 3.140) THRILE—-OHHNBEERE | TRILX—0He S HR (CF3I140)
A emissions accounts Aar emassions (CO2, pollutants) (CF 3.233) S A DR EE T A O (CEMESEE. E2ME) (CF3I23)
Water emissions accounts Water emussions (CF 3.257) Arh A i R KehA MY (CF 3.257)
Waste accounts Solid wastes (CF 3.268) mESETE FEREEY (CF3268)
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Table 13.5 Common national data sources and links to SEEA component | 3 13.5 —@Ii2EEREET L SEEA DEREE & OEE
accounts
Diata source | SEEA component accounts and corresponding PSTUTs E 3idy | SEEAERRME SHET SN ERSE (PSUT)
Environment statistics T
Emissions mventory (Pollutant release and # A emmssions accounts HHERE (SRPREY - EBHEER) +  KE~DHHEE
transfer registry) *  Water emissions account e + R~ DHEHEE
Water statistics *  Water emissions account A EEEt i JKEPTCDH-H_EHIE
*  Water P5UTs * JKPSUT
*  Water asset accounts - + KREME
Energy statisties *  Air enussions I FILF—#at +  EE~OHM
- *  Energy PSUT: © IALF—PSUT
*  Minerzl and energyv asset accounts - * - IFLF-REME
Waste statistics *  Waste accounts it iiheidl y +  RRME
Other environment statistics Land cover accounts T OO RINEE + IHEENE
Forest accounts ERRE +  HHEE
Economic statistics = —
Mational accounts *  Energy PSUTs EE&FIN - I-'-FJI.-:F—PS;'___'I_ ,
*  DMhineral and energy asset accounts : EEEE;; REME
*  Environmental protection expendifures 5 Hiiﬂ-- i
*  Environmental taxes and subsidies . PRIREL - ":1;— E 2 MRS
*  Environmental goods and services sector AR BB = S W e
International trade statistics *  Matenal flow accounts it ol 2.
Busmess statistics * Environmental protection expendifures iRt : Eggﬁﬁﬁ E 2 S ENE
* Environmental goods and services sector : i
Government finance statistics *  Environmental protection expenditures R M B ™ H;jiﬁi:iﬁi
* Environmental taxes and subsidies S - +  RNE - WMEIE ;
Other (for example, adomumstratrve data) *  Minerzl and energy asset accounts toft (TRT—3%E) + 8- IFLY-RERE
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Figure 13.2 Overview of the compilation schematic for PSUTs
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Figure 13.3 Key feedback loops in producing and balancing the PSUTs and

EE-IOTs
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Table 13.6 A Single Region Input-Output Table (SR-IOT) with environmental data

F13.6 RET -2 28CHE—shistiG AEHK (SR-10T)

Dlara 1 Menerary [erms o
Indusmes Fimaluze Total oufout =g BEEEH BEH
T T | T G | Bt I | mEAR | mwked | W
1
Industnies Z C ki ) gTm i3 z C ] - g=m
Value added ! HEC ]
Total wnputs q Crot Frot Sioe {1 i il v
A q Crot frot L
Ilaea in physical (mow-menerary] terms
nampus [T oo BiET (BRI
residuals
BEEEA - r Fro
BEW
Table 13.7 A Single Region Input-Output Table (SR-IOT) in hybrid units £13.7 ATy FEHICKHBE—Hgi AEHZ (SR-10T)
T lndusELESJ Fimal 3:11:: I Epore | Lo ouput .. BREH
consumphion fnﬁ?ﬂaﬁ%u | T ! 4 BHEAR BEAERE| W EEH
T i
Vi Z C F g gTm 7 z C F a gTm
Indusimes | Ex J
i phisiest e (#pdar)|  Fphussca .
WValue addad v T INEE v
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Table 13.8 Industry by Industry I0Ts (Upper block of Table 13.6)

K13.8 EXXEXDRAEHK (K 13.6 DLAR)

IFafe 1n MOREmiy (erms WET
Industnes Final use Total ot Ex BiEFER
— — otal oufg -
e Il B I | BEAR | RRARE | @ R
1
Industries Z o ¥ e g—m
Ex z
Walue added 1 i c f g g—m
Total mputs ] Cx Jror s 1=+ 1o i i ¥
EE}\ q Cpx ._?T'.-l Egar
Table 13.9 Environmental data by industry (Lower block of Table 13.6) £13.9 EXAEBET—4 (R13.6 DT
Dlara m pliysical (noen-monerary) ferms BEET (ERESET)
Industes Final demand
1 J Fma Gross capatal Exports Total output s oo
B consumption ormation i R | BEANR BERFE i EEH
e ARBA : N
HES al
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Figure 13.4 The Danish SUTs framework extended with physical flows
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Figure 13.5 From source data to PSUTs
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Table 13.10 Physical SUTs in Denmark

Physical Supply Table 1.000tonnes
Industries | Housholds Govem- Accu- Rest of the | Environ- |Total supply
ment mulation world ment
MNatural inputs 104 965 104 965
Products 232 603 62 901 295 505
Residuals 48 732 18 867 67 600
Total 281 336 18 BET 62 901 104 965 458 069
Physical Use Table 1.000 tonnes
Industries | Housholds Govem- Accu- Rest of the | Enwviron- |Total supply
ment mulation world ment
MNatural inputs 104 965 104 965
Products 176 370 18 BET E1 958 38 309 295 505
Residuals 67 600 67 600
Total 281 335 18 BET 61 958 38 309 67 600 468 069

Denmark 2009

= Grey cells are null by definition.

&13.10 Fov—) OYRERE

MrHEE 1.000 ko

i 3 =i B W e MR B
BEEA 104 955 | 104 965
EER 232 603 62 901 295 505
WY 45 732 18 867 67 600
1,00 261 336 16 867 62 901 | 104 965 468 069

MR E 1.000 b

Ex =it B = #w AR ™ Bym
BEEA 104 965 104 965
£EW 176 370 18 867 61958 38 309 295 505
WY 67 600 67 GO0
1,00 281 335 16 867 61958 38 309 67600 | 468069

Fw—42009 = EEOEILITERI-E Y 2R

866




Table 13.11 SUTs for the Netherlands, 2010

Supply Table at basic prices Million Euro
INDUSTRIES Total
Agricuiture Manufaciuring  Services  Total supply at
m and (3 (@) mrons C=
construction (=
@ (5} (8)
Agrieulture %] 25200 153 41 25483 13000( 30303
Manufacturing @ 1230 282553 35780 318563 301843 621 404
4 Construction @ 0 84922 4676 896689 1521 91 184
5 Trade, transport and =) 565 15375 222573 238513 20310 258 832
2 communication
g Finance and business 6] 477 7803 274907 283277 50008 334 185
services
Other services (8) 312 2531 210867 222410 16 366 238 77|
Total @ 27 053 303337 757634 1173004|  4pde57( 1883781
CIF/FOB adjustments on ® -3272| -3z2
imports
Direct purchases abroad by (8]
residents
Total (o  s7es3 393337 757634 1173824]  4016585( 1580 509
Use Table at basic prices Million Euro
INDUSTRIES FINAL USE
Manufacturing Final consumption expenditure Gross fixed Changes Total TzEl=n
Agriculture and Semices  Total | weisH  Genera capital in Exports 3';:::5"’
n W‘ﬁ[’:)“m" (=] ] gevemment hm;:;‘“" IWWE‘BT“ (1)
(5) (& @ R (12}
Agriculture &) 4878 13 888 1152 18517 2481 181 188 17088 19878 38383
Manufacturing @ 7 e 153180 47758 208 5@ 54 463 5373 38 357 3775 308574 412547 621406
& Construction @ 20 23573 17370 41 238) 300 522 48786 2247  4oos4|  of 180
55 Trade, transport and “) 1790 31077 73293 108 180 62054 860 3725 10673 7 75 283 152 72| 258 832
3 communication
g Finance and business 6] 2082 41218 152086 185 367 74771 5 3548 13 442 47084 13zsis| 334185
s ® 169 3428 2025 24 523 50518 4451 153 957 481
Other services 235 4581 214253 338778
Total at basic prices @ 18003 266184 312504 505681 244671 5316 167123 110880 4305 455805 082 130| 1583781
Taxes fess subsidies on ®) 222 1483 13701 15 508 32523 108 13788 3 1845 48248 63755
products
Total ®) 17125 267657 326385 B11167] 377194 5316 167232 124648 4308 4578701038388 1847538
CIF/FOB adjustments on (10) -3272  -3272( -327
exports
Direct purchases abroad by (1)
residents.
Purchases on the domestic (12)
territory by non-residents
Total st purchasers' prices (13) 17125 267657 326385 B11167) 277194 5316 167232 124640 4308 454398 1033007 1644254
Compensation of employess (14) 2602 59807 28081 310 471 310 471
Other taxes fess subsidies on (15) - 537 - 108 - ;7 - o8 - g80|
% production (18) 3880 20188 83136 106 962] 106 982|
Consumption of fixed capital (17)| 5102 45703 100380 151 284] 151 284]
MNet operating surplus
GVA (18) 10828 125680 431240 567 757) 567 757
Total (o)) o7om 303337 757634 1178024 277104 G316 167232 124640 4308 454308 1033007) 2212021

Netherlands 2010

= Grey cells are null by  definition.
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2010 £

#FZ v 2010

EFMBEOLHER 100 5a—o
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wEE - -
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RE &) 25200 153 41 254 13000 30203

HEs @ 1230 282553 35780 319563 201843 821408

e (] 70 84022 4676 208 838 1521 o1 180)

5 T EW-ER “ 585 15375 222573 238513 20318| 258 832
4 em.umsmy—ex = 477 7802 74097 283277 50908 334 125
FOifi—ER ® 212 2531 219567 222 410) 163e8| 238 778
118 (73 27 853 383337 757634 1178824 404 857| 1583 781
WADCIHFOBIRNE @ -azrz| -azr
BER-& 585 TORBMA ()
&Ht (o] zvess 303337 757634 1178924| 401 585] 1 50 500
EREHROEAE 1052—0
(43 RiER
ok
nEw - AR SEERF GEED it :é::
$—ER B
e s o] | ZH  nesw  —mEw P "
(1)) (2) 3) 4y
(5} (@) o)
® © (o) a1 2

ng [ sa70 13 888 1152 19517 2481 181 188 17088  teE7e| 30303

HER 2y 7 153 180 47 758 208 858 54 488 5373 38 357 3775 300 574 412547 621 406

BHE @ 282 23573 17370 41235 08 522 48788 2247 aposs| @118

T | “ 1780 31077 73283 106 160 62054 260 375 10673 77 75283 1s2e72| 2saam
£
ﬁ £ ARRAS—EA G] 20852 41219 152008 195 387 74771 5 2546 13 442 47054 138818 334185

® 182 3420 20025 2452 50518 4451 153 067 481

FOiY—E 285 4581 214253 238778

EEEEDOEH @ 16,603 206164 312504 505661 244671 6318 187123 110880 4305 455825 088120] 1583781

sEpWEh iR (BRENE) (5 22 1403 13701 15500 2523 e 13788 3 1845  4s24a| ea7ES

&k (@ 17125 207657 326385 611167 277124 5318 167232 124648 4308 457670 1026388] 1647538

WE DR FOB NS {10y -3ar2 -3z72 ~3272|

BERI-£ D8 TORBMA (1)

HRERI-LEEATOMA {12)
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Table 13.12 Physical SUTs for the Netherlands, 2010

Physical Supply Table

Million kilogram

INDUSTRIES
. Flow from
) Manufacturing Households Accumulation Imports  environment Total
Agriculture and Services Total
1 ““"52')5”0" (3) (4 @
(5) (6) 0] 9)
Agriculture (1)) 43592 3 43 623 26779 70 402
Manufacturing 2) 182 334 216 16 345 350 743 328 027 678 770
@ construction (3)
8 Trade, transport and (4
8 communication
& Finance and business (5)
services
Other services (B)
Total )] 43774 334 247 16 345 394 366 354 806 749 172
Waste (8) 74 596 50 944 5136 130 676 9297 6059 15350 161 382
Extraction (9 143 679 143 679
Balancing item (10) 75143 258 891 88 265 422 299 85219 282 455 789 973
Total (11) 193 513 644 082 108 746 947 341 94 516 6059 370 156 426 134 1 844 206
Physical Use Table Million kilogram
INDUSTRIES
Manufacturing Households Accumulation  Exports Re-Exports Flow to Total
Agriculture and Services Total envirenment
construction
(1) (2) (3 (4) (5 (&) 7 (8) 19) (10}
Agriculture (1 5957 41879 1875 49711 2437 216 10197 7841 70 402
Manufacturing (2) 17 955 292152 47582 357 689 31280 7573 184 069 98 158 678 770
2 construction (3
g Trade, transport and 4)
8 communication
g Finance and business (5)
services
Other services (B)
Total (7 23912 334 031 48 457 407 400| 33717 7789 194 266 106 000 749 172
Waste (8) 76 602 68 068 144 670 1495 15217 161 382
Extraction (9 353778 101 095 3 806 143 679 143 679
Balancing itsm (10) 54 221 140 888 56483 251582 60 799 101 610 a7s972| 789973
Total (1) 193513 644 082 108 746 947 31 94 516 110 894 209 483 106 000 375972| 1844 206
= Grey cells are null by definition.
Netherlands 2010
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