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CHAPTER 20. MODELLING APPLICATIONS OF INPUT-OUTPUT TABLES
A. Introduction
20.1 It is widely accepted that the basis of I-O analysis was founded by Wassily Leontief
in the 1930s linking micro and macro economics. As Leontief stated, “In practical
terms, the economic system to which input-output analysis is applied may be as large
as a nation or even the entire world economy, or as small as the economy of a
metropolitan areas or even a single enterprise. In all instances the approach is

essentially the same” (Leontief, 1986).

20.2 The core of I-O analysis is formulated through the existence of IOTs, which
describe the flow of goods and services between all industries of an economy over a
period of time. The IOTs provide information on production structures and can be
arranged to cover all inputs which are used in production: intermediate inputs, labour,
capital and land. I-O analysis provides approaches to systematically quantify the mutual
interrelationships among the producers and consumers in the economy. The basis of
I-O recognises that production processes are always inter-dependent and forms a
system of production of products by means of products but also a system of value
added chains in inter-dependent markets. With globalization, there is more competition
and inter-dependent production processes, greater division of labour as well as of

diversity and complexity of products. Thus the exchange of intermediate inputs
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becomes more important, thereby further increasing the role of I-O analysis.

20.3 The structure of each industry’s production activity is represented by appropriate
structural coefficients that describe relationships between the inputs it absorbs and
the output it produces. The inter-dependence among the industries and institutional

sectors can be expressed by a set of linear equations which express the balances

between total input and total output of each good and service produced.

20.4 The main applications of I-O analysis have been long discussed - see Leontief
(1986), United Nations (1996), Kurz, Dietzenbacher and Lager (1998), ten Raa
(2006), Eurostat (2008), Miller and Blair (2009), Suh (2010), Murray (2013) as well as
various other publications including the Economic Systems Research, the Journal of

the International Input-Output Association.

20.5 This Chapter provides an overview of the various modelling applications that can
be done on the basis of IOTs. In particular, it provides the description of a number of
modelling applications based on a specific numerical example of IOTs presented in

Section B. Each of the following sections in this Chapter covers different models.
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B. Numerical example of IOTs as a starting point

20.6 The SUTs and IOTs can provide a very detailed picture of an economy. The
disaggregation of activities in SUTs and I0Ts helps to establish detailed information
on the inter-dependencies in production between the various industries of the
economy. These tables present information on the supply and use of goods and
services for industries’ intermediate consumption and categories of final use (final
consumption, capital formation and exports). The tables also provide details on the
generation of income for each industry distinguishing the components of GVA, in the
form of consumption of employees, other taxes on production, consumption of fixed
capital and net operating surplus. Therefore, SUTs and I0Ts can form the basis of many

models and a wide-range of economic analyses.

20.7 The presentation of I-O estimates and I-O models in this chapter is based on an
empirical example. Table 19.3 shows the extended 10Ts for the year 2009 for Germany
which is used as the reference case to Iillustrate the links to the satellite systems
extending the traditional set of I0Ts. The original IOTs for Germany have been
aggregated to show six products and six industries. The first part of the table, Rows (1)
to (22) consist of the traditional I0Ts. The table includes the rows for production
activities and final use separating domestic products and imported products as well as
showing taxes less subsidies on products and GVA. The subsequent matrices are

satellite systems which are integrated into the 1-O framework. These matrices provide

useful information in values and quantities for production activities and final use, and

B. HERLRDIBRAEHROEES]
SR & WAPEH RIS OHEFITH LVIRLZ IR~ 2 L3 T
&%, BRI S RAENRICB T 2iF8 Mok 5 & ROk~ epE
M OEEDOHAMAFIEIZ OV THMARERNA RTINS, I 6 DR R
ToDF, BEXEDOPRETEE L REEMD T TV — (BA&HEE, BATEH. W
H) IRV S onsil - —e 2ot AT 2 ERTH D, £z,
FRERDOPIFOLEMICET D E M bt L, BHA WM, AEICRShD 2D
DB, EEBEARRE, HRERR (W) O T, MRS SR & P
Do LMo T, e HER OBRAERFKITEL < DT /v LR 34T
DEFEZKT TH S I,

20.6

RETHRART D FAFERHEG & BAFER T T MITFERERNIC LS, &
19.3 13 RA Y DYLRIAPEHFEK (2009 £4F) T, 7 74 MEREDORNBY &
LoD, —HOGHRA R BAFEHR IR L7=2EH & LT s T 5,
RA Y OITLDOEANFEHRIL, 6 DDEFEYE 6 DOEXLTRT HETENS
NTWo, BOEMOESTH DT (1) »H (22) IMEHAREAFEHEN D
RRD. Z OFRIFEFERE) & R ICxE L7 T2 874, ENAED &AL
PEMZ BEL . AEFEMICER S D BE (BERRMEN ) LAAIMEfE %R LT\ 2,
Zhufe< = MU w7 RiF, BAEN 7 L—A U —JIZREG SN T T4 b
KR THD, b~ MY w7 ZTAPEES) & S HOMEE & mEIZET 5
AW EREREE L, UTFEZMZAAL TN D,

20.7

1115




include:

* Gross fixed capital formation

+ Capital stock

* Employment

* Energy

* Emissions

* Global warming and acid deposition

« Solid waste

20.8 It is worth noting that these extensions have been transformed from an industry to
a product classification.

20.9 The I0Ts in Table 20.1 will be used for analysis. The only difference between the
extended IOTs and the IOTs for domestic output shown in Table 20.1 is that the

imported goods and services were aggregated to form one row vector of imports.

20.10 In Table 20.1, the use of domestic goods and services is shown in Rows (1) to (6)
while the use of aggregated imports is reported in Row (8). The inputs comprise
domestic products in Rows (1) to (6), imported products in Row (8), net taxes on

products in Row (9) and the components of GVA in Rows (11) to (14).
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C. Distinction between price, volume, quantity, quality and physical units
20.11 In applied economics, the following monetary I0Ts are used:

+ I0Ts in current prices;

+ I0Ts in volume terms (of a base year); and

* |OTs in volume terms (in previous years’ prices).

20.12 These monetary IOTs are also often supplemented with information in physical

units as well as with PSUTs.

20.13 The nature of estimates in current prices will be different from those estimates in
volume terms in a fundamental way. The 10Ts in current prices can be regarded as
the aggregation of actual economic transactions that take place in a given year. The
economic transactions are derived from an accounting framework of SUTs in current
prices. However, the 10Ts in volume terms describe the economic situation of a
particular year in the prices of another year. It is assumed that all agents would trade
the reported goods and services and primary inputs at prices of another year. In
reality, all the economic transactions of the current

year would not take place in an

identical manner in prices of any other year.
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20.14 The price of a product is defined as the value of one unit of that product. For a
single comparable product, the value of an economic transaction, v, is equal to the

price per unit of quantity, p, multiplied by the number of the units of quantity, q

v=pXxXq

20.15 A quantity index is built from information on quantities such as the number or total
weight of goods or the number of services; the quantity index has no meaning from an
economic point of view if it involves adding quantities that are not commensurate,

although it is often used as a proxy for a volume index.

20.16 Quantities of different products cannot be aggregated without a certain weighting
mechanism. For aggregating products, the term volume is used instead of quantity. The
price and volume measures have to be constructed for each aggregate of transactions
in products within the accounts, so that:

Value index = Price index x Volume index

20.17 Each and every change in the value of a given transaction must be attributed
either to a change in price or to a change in volume or to a combination of both. A price
index reflects an average of the proportionate change in the prices of a specified set of
goods and services between two periods of time, and there are three main types:

» Laspeyres price index is a weighted arithmetic average of price relatives using the

values of the earlier period as weights.
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» Paasche price index is the harmonic average of price relatives using the values of the
later period as weights.

* Fisher’s Ideal price index is the geometric mean of the Laspeyres and Paasche price
indices.

More detail is available in Chapter 9 on the compilation of SUTs in volume terms.

20.18 In principle, the price component should only include changes in price. The price
changes for a given transaction can only occur as a result of prices changes for
individual products. All other changes should be reflected in the changes in volumes.
The corresponding Laspeyres, Paasche and Fisher’s Ideal volume indices use the

same approach as above but instead of price relatives they will use volume relatives.

20.19 Box 20.1 shows the relationship of quantity, price, value and volume and the

corresponding indices for a small numerical example.
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Box 20.1 Quantities, prices, values and volumes in 10Ts
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20.20 In Box 20.1, Table 1-6 show quantities, prices and values for products in the first
three rows. GVA is compiled as a residual variable as some components of GVA (for
example, wages and salaries) reflect a quantity and price component, whereas other

components (for example, net operating surplus) do not have same characteristics.
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20.21 In Box 20.1, Table 7 10T of the current year is compiled by multiplying the
quantities of the current year with the prices of the base year (previous year). The price
index of the current year in Table 8 is calculated by dividing the prices of the current
year (Table 5) by the prices of the base year (Table 2). The volume index in Table 9 was
derived by dividing the IOT of the current year at prices of the base year (Table 7) by the
IOT of the base year (Table 3). Finally, the value index in Table 10 is compiled by

dividing the 10T of the current year (Table 6) by the 10T of the base year (Table 3).

20.22 Using the “double deflation” approach, GVA in volume terms equals deflated

output less deflated intermediate consumption.

20.23 In the economy, most products are available in several varieties of differing
quality, each with its own price, and differing over time. The products of different quality

are sufficiently different to each other to make them distinguishable.

20.24 Changes in quality over time need to be recorded as changes in volumes and not
as changes in price. If the composition of a transaction changes as a result froma shift
from or to higher quality of the same product, the shift should be recorded as changes in

volume.
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20.25 The volume index can therefore be broken down into the following three
components of changes due to:

* changes in the quality of the products;

 changes in the characteristics of the products; and

« compositional changes in the aggregate.

20.26 Another form of measurement is the use of physical units to record flows of
materials and energy that enter and leave the economy and flows of materials and

energy within the economy itself - these measures are called physical flows.

20.27 The different physical flows (natural inputs, products and residuals) are recorded
by compiling SUTs in physical units of measurement, commonly known as PSUTs (see
Chapter 13), and are based on the monetary SUTs with extensions to incorporate a
column for the environment, and rows for natural inputs and residuals. Thus, for each
product measured in physical terms (for example, cubic metres of timber), the quantity
of output and imports (total supply of products) must equal the quantity of intermediate
consumption, households’ final consumption, gross capital formation and exports (total
use of products). The equality between supply and use also applies to the total supply

and use of natural inputs and the total supply and use of residuals.
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20.28 For estimates compiled in monetary terms, as explained earlier, the changes over
time in the values of goods and services can be decomposed into two components:
changes in prices and changes in volumes.

However, these volumes are not equivalent to measures of the physical volume (i.e.
solids, liquids or gases) but instead relate to an economic notion of volume which
encompasses the changes in both quantity and quality of goods, services and assets.
Thus, for example, the economic notion of volume would include the increase in the
number of cars produced (or their mass) as well as improvements in the quality of the

cars.

20.29 For accounts compiled in physical terms, the unit of measurement will vary
depending on the type of asset concerned. Thus, flows of energy are generally
measured by final use energy content such as joules; stocks and flows of water are
generally measured by volume such as cubic metres; and stocks and flows of other

materials are generally measured in mass units such as tonnes.

20.30 A common principle is that within a single account in physical terms only one unit
of measurement should be used so that aggregation and reconciliation is possible
across all accounting entries. It is noted, however, that in combined presentations of

physical and monetary data, a range of measurement units are likely to be used.
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D. Input coefficients

20.31 1-O analysis starts with the calculation of 1-O coefficients. Table 20.2 shows the
input coefficients for the IOTs shown in Table 20.1. These coefficients are calculated by
dividing each entry of the IOTs by the corresponding column total. The input coefficients
of production activities can be interpreted as the corresponding cost shares for products

and primary inputs in total output.

20.32 As the input coefficients cover all inputs, including net operating surplus, they add
up to unity. The same holds true for the input coefficients of the categories of final uses.

In this case, the input coefficients represent the composition by product of final uses.
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Table 20.2 Input coefficients of Input-Output Table

®20.2 BRAEHROBARE

20.33 For intermediate consumption of domestic products by production activities, the
input coefficients of a sector are defined as:

(1) ag; = x!-jij Input coefficients for domestic intermediates

Monetary Input-Output Table
@;; =monetary input coefficient for domestic products

_J(U. = value of domestic product i used by sector j

X; = value output of sector j
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Physical Input-Output Table
ﬂij- = physical input coefficient for domestic products
Xi; = quantity of domestic product i used by sector j

X; = quantity of output of sector j

20.34 For imported intermediates, the input coefficients of a production activity are
defined as:
(2) €ij = M;j /X Input coefficients for imported intermediates

Monetary Input-Output Table

Cif = monetary input coefficient for imported products
m ij = value of product i imported by sector j
Xj = value output of sector j

Physical Input-Output Table

CI’J’ = physical input coefficient for imported products

M;; = quantity of imported product i imported by sector j
Xj = quantity of output of sector j

20.35 For GVA, the input coefficients of a production activity are defined as:

(3) Vkj = Zrj/Xj  Input coefficients for primary inputs
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Monetary Input-Output Table
;= monetary input coefficient for primary inputs
Zy j = value of primary input k used by sector j

X; = value output of sector j

Physical Input-Output Table
Vg ;' = physical input coefficient for primary input
Zkj = quantity of primary input k used by sector j

Xj = quantity of output of sector j

20.36 Table 20.2 shows a comprehensive picture of input coefficients for the complete
IOT. In Columns (1) to (6) the input coefficients for industries, and in Columns (7) to
(11), the input coefficients for the categories of final uses. For simplicity and space, in
the equations, only the input coefficients for production activities (industry groupings 1
to 6) are shown but the same principle underlying the equations should be extended for

the other groupings.
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E. Output coefficients

20.37 Table 20.3 shows the corresponding output coefficients for the monetary 10T.
These output coefficients can be interpreted as the market shares of products in total
output. For GVA, they reflect the distribution of primary inputs among production
activities. The output coefficients are calculated by dividing each entry of the IOTs by
the corresponding row total. The output coefficients show not only the distribution of

products but also the distribution of taxes less subsidies on products and primary

inputs.

20.38 For domestic products the output coefficients are:
(4) Oij = I:‘jfxi Output coefficients for domestic products

Monetary Input-Output Table

0;j = monetary output coefficient for domestic products
Xjj = value of domestic product i for sector j
X; = value output of product i

Physical Input-Output Table
Oij = physical output coefficient for domestic products
Xij = quantity of domestic product i for sector j

X; = quantity of output of product i

E. PEHMRE

20.37 £ 20. 3 1FEBERIRAEHRICKIST 2 EHEEZ R LTS, Zhb
OFEMFRBITME R IBIT D AEEYOTIEY = 7 LMRT 52 LR TE 5,
B Z DWW TIE, AEPER BN~ O ARJFA A DS & S LTV 5, R
BITHBNELROZ LA LTI T 21TEFI TR L TR SN D, FERREITA
PEM DB 12T Tl AFEMICR SN DB (HERRAHEI4) & ARJRAER A DR

b,

20.38 [EWNAEEHOPEHBEIILL T O Y EFE I D,
(1) Oij = Xij/X; [E N A FEW) O E IR ER
ERRAELR

Otj = [P A pEW) D 1S PE HUR SR

i = PRIk B [E AR PEM OO A

i = APEMIOPE AR

W APEH SR

O = [EPWNAFEY O W FE R KL

Yij = SRR B ENAE I OY R
Yi = EEDIOEHYE

Table 20.3 Output coefficients of Input-Output Table

# 20.3 BAFEHEROEHGREK
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20.39 Table 20.3 shows a comprehensive picture of output coefficients for the complete
IOT. In Rows (1) to (6), the output coefficients for products, and in Rows (7) to (12), the
output coefficients for the components of primary inputs. Similar to Table 20.2, for
simplicity and space, in the equations, only the output coefficients for products
(products 1 to 6) are shown but the same principle underlying the equations should be

extended for the other groupings.

20.39 3 20. 3 |IWAEHE RO EHBREZOFENITR LI b D TH D, 17
(1) 5 (6) OERREUIAEFED., 17 (T) 7D (12) ORFEERBUIARAIE
ADBERITFHEL TWD, #20.2 L ARk, fiGko L AX—2DHE L,
ZORTITAEY (EEW 1~6) OEHBREOHRNPFERINTNDHD, £OK
WL 72 BIE CRRIDMLD 71— 12 b 4TI EHI1TTTHhH D,

F. Quantity model of I-O analysis

20.40 The I-O model is the linear model which is based on Leontief production functions
and a given vector of final uses. The objective is to calculate the unknown activity
(output) levels for the individual industries (endogenous variables) for the given final

uses (exogenous variables).

20.41 For an economy with three industries, the balance between total input and
outputs for products can be described by the equations below, whereby the product is
first produced (output) which is then used intermediate use and final use (inputs).

(3) X111 +X12 +X13 = X1d — X1
6) X21 + X22 + X23 + X24 = X2
@) X31 + Xao + X33 + Xag =

Definition equations

X3

F. BAEHSHFTOMEET NV

20.40 HAEHET UL, LAV T = 7 AR E T 5 OREER~RZ h iz
ESSHBIBET N TH D, ZOHMIL, FTGORMEEHN OMEZEH) 18T 5
ERIERE (WAEZEE) ORMOTEE) FEH) LV EHEGET L2 ZL10H 2,

3ODEREAT HRFE DTG LEM DR LREH DT o 2
UTOFBRATHAT LI ENTE D, TITIE sTEEMPEESH (E
H) o WIS TR & JAEH THEN (RA) Shbd Z &ilind,

(5) X131 + X2 + X33 + X34 = X3 RN
) X21 T X22 + X3 + X3q = X3

.1'31 + .-Ygz + ng + .-T3d —

20. 41

(7) X3
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Xij = quantity of product i for use in sector j
Xiq4 = quantity of product i for final use

xj = quantity of output of sectors j

20.42 We assume that all industries’ production functions are linear Leontief production
functions. All inputs (intermediate consumption, capital, labour, land) are used in fixed
proportions in relation to output. It is assumed that a substitution of inputs is impossible.
Therefore, changing prices have no influence on the technical input coefficients.

®) ay;

= Xyj f—Yj Input coefficients for intermediate consumption

20.43 The input coefficients for intermediate consumption are shown in Table 20.4. The
requirements for intermediate consumption can be defined as the set of input

coefficients weighted with the corresponding output level.

(9) Xij = O X; Requirements for intermediate consumption

Monetary Input-Output Table BERBRAEHR

X =value of product i for use in sector j Xij = OB & B L B RO
X;g = value of product i for final use Xid = Feisfii % B & 5 EWPEi DO A4

X; = value of output of sectors j Yoo R j D pE HT AR

Physical Input-Output Table YR ABEHE

Xij = M CoMME AR L T 2 EFERIOY i

Xid = BRI % B L+ 5 B Mo &
Xj = mMjoEHY R
20. 42

L TOMEEDEMERITHE L A T = 7 AR TH D L IUET 5,
ETORA (RS, G, HH, HH) (ZEHITH LT o E kR o
END, MADRBIIRARETH D LIESN TS, LR T, 2L
AT ARBUC B L 5 2 720,

(8) @y = Xi;/%; SRR gD PN

20.43 £ 20. 4 IZIZTHHEEOBMMREN REINTWD, FRITEE O M E &L,
KISt HEH L~ L TMEISNE —EOBMEEIZ LV ED BN,

(9) x5 = a;ix;  PREE OV E &
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20.44 Assuming that the industries’ production operates with fixed technical input

coefficients, the equation system (5) to (7) can be rewritten by replacing xij by a;;x;

These equations serve to make explicit the dependence of inter-industry flows on the

total output of each industry.

(10) a,,x, + a,,x, +a,,x; + x,;, = x, |-Osystem
(M) Az X; + Qz3X; + Az3X3 + Xag = X3

(12) @31X1 + Q32X + A33X3 + X34 = X3

20. 44 45 PESE N E EHAREE MEEIT e - TBIBT 5 L ET T, (5) 6 (7)
DHBAMGRIE X & WX CEEHE TEXETILNTES, TALD
FRRIT L o T B FELEORIEHIC R B %M 7 0 — DRI S5,

(10) @y 2, + Q0% + ay3%5 + 2,4 = x;, BAEHER
(11) @21X; + Q32X3 + Az3X3 + Xzqg = X3

(12) @31X1 + A32X2 + A33X3 + X34 = X3

Table 20.4 Input coefficients for domestic intermediate consumption

* 20.4 EANTREEOBRARE

20.45 The above set of equations is transformed into the following Leontief equation
system with the following features:

« final uses (exogenous variable) is isolated on the right-hand side of the equation;

* “net” output (output less intra-industry internal consumption) is identified on the
diagonal of the matrix;and

* inputs have a negative sign, output have a positive sign.

20.45  LERO—EDOHGRRAIT U T OREZMA - LA F = 7 HERAUERIC
B IND,

- EAER OMEZEED) 3R ThE s D,

- Uil PEH (PEHID O PEFEPTHE 2 285%) 135 AT CRlkill S %,

- BRANFAOK S &2FD, ERITEORK T E -,
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20.46 If the vector of final uses and the technical coefficients are known, the Leontief
equation system is simply a set of linear equations with unknown output levels. The
objective is to derive the activity levels of industries for the given level of use.

(13) (1 — a;;)x;

(14) —z1X4 2 E.l = {Izzjrrz — Uz Xg = Xag

(yaXy — Qy3Xg = Xq4 Leontief matrix

(15) —@a1 Xy — Az3Xz + (1 —azz)x; = X3g

20.47 On the diagonal of the Leontief matrix shown in Table 20.5, the “net” output
(positive sign) of each industry is reported. It reflects the total output of a product less
the input requirements of this production activity for the production of the same product
(for example, seeds for wheat production in agriculture). The other coefficients in the
matrix represent input requirements (negative sign). For example, for the industry,
‘Agriculture’, the intra-industry input requirements of 0.0692 product units of its own kind
are reported. The internal input requirements for agricultural products in agriculture are
approximately 6.9 per cent of output. Therefore, the net output of this industry is below

unity (0.9308).

20.46 EHAEHN T RV E RN S o TWAEE LA v F = 7 HRA
RRIZEFICFE LUV RO —EH ORI TR L 72 b, TOHIX., TS
DAL~ HFEEDIEEN L V2 E T 5 2 L i2h D,

(13) (1 LA v F = 71T

)%

(14) —z1X4 - [1 — a3 ].-'('2 — gz lyg = Xag

(yaXy — Oyzdy = L34

(15) —@31X; — Az3Xz + (1 —aaz)x; = X3g

20.47 £ 20.5 TRLIE VA T = 7T OAITINCIL, FFEFED TH) PE
H QEORS) @GS Tnd, Ziud, AEMORIEL O R CAEEY %
HFET D 72D DA FETE B OB AL EL R (] AT RIE T O/NEAEFED T2 DFE)
EVERLIE DO THD, (THIOMOREITRALER (ADKT) 2R LT
Do Bl TRE] ([ZHOWTIE, REYOREENRAMLIIEN 0. 0692 & HA
SNTWD, REICRITDEEDONBBALERITELN OB L E 6.9% & 722
Do LIeinoT, ZOEEDOHMERIT 1 Z FEZ (0.9308),

Table 20.5 Leontief matrix

#%20.5 LVFrF = 7175

20.48 In matrix terms, we define:
(16) Ax + y = x
(1N x—Ax =y
8y —A)x=y

20.48 ATHI_—ATIE, LFTO X I ITERIND,
(16) Ax +y=x
17 x—Ax =y

1g) U—A)x=y
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20.49 The solution of this linear equation system is:

(19) x = (1 — A)" 1y

Monetary Input-Output Table

A= matrix of monetary input coefficients for intermediate consumption
I= unit matrix

(I — A) = Leontief matrix

(I— A)~! = Leontief Inverse

y = vector of final uses (values)

x = vector of output (values)

Physical Input-Output Table

A= matrix physical input coefficients for intermediate consumption
I= unit matrix

(I — A) = Leontief matrix

(I — A)~' = Leontief Inverse

y = vector of final uses (quantities)

x = vector of output (quantities)

20.50 In matrix algebra, the vectors are denoted in small letters and matrices in capital
letters. Vector A, reflects the requirements for intermediate consumption, while vector y
represents the exogenous aggregate of final uses. The matrix (I- A) is called the

Leontief matrix. On the diagonal of this matrix, the “net” output is given for each industry

20.49 Z OB GRXAZOMIILLTOMEY L7225,
(19) x=(I—A) 1y
BB AERE

A = TRTEE OEERR AR DTS
I = BAAT51

(I1-A)= vArF = 7175
U=A)" = Lo T = 7175

y = BB~ hv (%)
x = PEH~Z hov (g

ZLNE NG Fune

A = THEE OWHIBR AR DITS]
I = HAATH
(I—A) = LA F = 71751

(I-A)" = LT = 775
y = WREEH~RZ ~v (&)

PEH 7 hL (W)

X

20.50 ATHIARELTIZ, N7 FADIINLF ATHINRLFTREN TN D, N7
RIVAGTHRITEE OB REEZ R L, X7 My A oM R EiHME %
RLTWD, 178 (I- A) XV A F = 778 EMEN S, 2 OITFIOXHAT
FICIx, Tl PEHAIEORBE CHERICHEZON TRV, Y OIT5ITADHF
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with positive coefficients while the rest of the matrix is covering the input requirements
with negative coefficients. The Leontief Inverse ((I- A)_1 reflects the direct and indirect
requirements for intermediate consumption and one unit of output for final uses.

20.51 The inverse can be approximated by the power series of A matrices:

001 —A) P =1+ A+ A" + A% + -+ A" Power series approximation

20.52 The cumulative input coefficients in Table 20.6 reflect the direct and indirect
requirements for domestic intermediate consumption for one unit of final uses. The
difference between Table 20.5 and Table 20.6 corresponds to the indirect input

requirements of the economy required for one unit of a product for final uses.

BCEALEELMEEL TWD, LA T = 7878 (- A) " IEHRFEE O
ELERY « MBI L R O 720 DPER 1 AL Z R L T\ 5,

20.51 VA UF = ZWATINILL T DE Y | ATHIAD R EHEEUT L - TERT 5
ZENTED,
(200 (I —A)y '=T+A+ A+ A%+ + A" _FEHEP

20.52 % 20.6 ORFERARENIERABEA 1 HALIS 9 2 [EN A EE O E
B - BEERVEREZ ML T 5, £ 20.5 &3 20.6 OFEIL, &E&EHD=
D OHEFEY) 1 LIS LB B O R AL B ICFE S T 5,

Table 20.6 Leontief Inverse

#20.6 LA rF =77

20.53 In this notation of the inverse, the unit matrix (I) denotes on the diagonal one unit
of the product for final uses. The matrix A represents the direct input requirements of
the producer for intermediate consumption and the matrices A? until A the indirect
requirements for intermediate consumption in the previous stages of production. The
column sum of the inverse can be interpreted as output multiplier which reflects the
cumulative output of the economy which are induced by one additional unit of final uses
of a certain product. In the case of ‘Manufacturing’ (1.8704), this has the highest output
multiplier. If final uses for industrial products would increase by 1.0 million, the

cumulative output of 1.870 million would be induced in the economy.

20.53 ZO VLA F = ZHATHIORT T, HAATH] () THEMEEHOTZH D
ERER 1 B2 S ATTINR LT\ D, ATHIAD T EE D7D DAEPER DIE.
PR AV EZ R L, [THIA B AN EFEDORTBEFEIZ BT 2 P EEE DO T- 8
DOEERMNEREZ R LTS, WITHIOFEGEHIEREE MRS 52 &8 T
&5, FEHFREUT. FrEEEDORKEMNN 1 BALEMSND 2L THb &
NHRFEOREENEZRT, ZOr—2 Tk, IS (1.8704) b
PEHIRE AR LT D, LHEAEFEDORKERN 100 THMT D5 &, 2Ok
TIX 18T HOBRMEHN BT b S D,
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20.54 The solution of the I-O system (I — A4)~*y = x in equation (19) is included in
Table 20.7 which is calibrated to the IOT in the base year before analytical use. The
objective of this calculation is to retain the IOTs shown in Table 20.1 with the I-O model.
The inverse is multiplied with the vector of final uses to estimate the output levels. This
model is often used to study the impact of exogenous changes of final uses on the
economy, for example, a prominent application of the quantity model of I1-O analysis is
the evaluation of a Keynesian public expenditure program to fight a recession or

unemployment. There are other prominent uses such as government is mainly

interested in the employment effect and not necessarily in output.

20.54 iRl (19) BT HEAMEHER (-ADTV=x  OffI3#£20.7 (2
BENTEBY  ZORITHITHIZRFIHORNIEEFE DT AFE L RICHTHE SN D,
ZOHFFO BIIL, |AFEHTET LV E V., £ 20. 1128 LI=RAEHE 2 RFF
THZELILhHD, ZOWATHNIRMER X7 ML LR S, FERH L -ULDHE
FrEnd, ZOET MIEEMEHONERNEIZ L DRE~DEELNIET D
HIJ TR S5 Z ERZW, Bz, BAERSTTOMEETT LVOFL R
T, JRRBRIBRKE~ORILEH E Lcr A =2
LDOFHIM T D, TOMIZS K IMONTZSHB™H 205, BUfFidF & LTEM
PRI L2 T, L3 L ERIZIZELZR > T,

AT DN

Table 20.7 Quantity I-O model based on monetary data

#20.7 EEHBNLICESS MEBRAENET LV

G. Price model of I-O analysis

20.55 Prices are determined in an I-O system from a set of equations which states that
the price which each sector of the economy receives per unit of output must equal the
total outlays incurred in the course of its production. The outlays comprise not only
payments for inputs purchased from the same and from other industries as well as
imports but also the GVA, which essentially represents payments made to the external

factors, for example, capital, labour, and land including residual profits.

G. WRAEHSHTOMBET NV

20.55 M IIEAPE HAR T HO RN HIRE S ILD, 2N b0 AL
PEHE DRI DIZZ T B D FE BT Y 72 0 OMFGIC DWW T, AERFE THE L D
THESE L RTF U bV EED TS, IKHICE, FUEELRZOM
DFEENDIEN LI L BASOSFANTET T < EARIIAMVER B3R (&
AL T, TR E) ~OIFHNNRLFRARFAS 2 KA IMEE & & TV D
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20.56 In the IOT, the costs of production are reported for each industry in the
corresponding column of the matrix. The transposed columns are reported in the

following system.

(21) xy1p; + X21P2 + X31P3 + 21, Price model

=X
(22) X312P1 + X322P2 + X32P3 + 2242 = X33

(23) ¥13P1 + X23P2 + X33P3 + 2343 = X3P

Monetary Input-Output Table
X

ij =domestic intermediates (volumes)

.'JCJ- = output of sector j (volumes)

P; =index price of product i

E}- = primary input to sector j (volumes)

J; = factorindex price for primary input in sector i
Physical Input-Output Table

X j = domestic intermediates (quantities)
xj = output of sector j (quantities)
p; = price of product i
3}' = primary input to sector j (quantities)
q; = factor price for primary input in sector i

20.57 Again, this assumes that all three industries are operating with Leontief

production functions.

Moreover, by calculating implicit prices, this assumes that the conditions for full

20.56 FAPEHEKRTIZ. ~ MY v 7 ZAOKRNET DFN A pEZE D A PER 3 A
STV, BESIILTORRTHRE SND,

(21) Xy1P; + Xa1P2 + X31P3 + 2107 = X3Py k&€ 7 /L

(22) X12P1 + Xz2P2 + X3z2P3 + 2242 = XzP2
(23) X¥13P1 + X23P2 + X33P3 + Z3q3 = X3P3
BRI AEHE
Xij= ENFEM (&)
Xj = HRjOREL (BE)
p; = APEWIOfRREm
z; = M~ DARPE I A (&)
q; = WM OARPRIFA D TR AT#E
YRR ABE R
Xij = ENTEH W)
Xj = WO (W)

P; = EEMIOMK

Zi = FMj~OARFEREAN (W)

i = M ORI AN O BIAMFS

20.57 ZZThH.3DODEEL TN LA TF = 7AERBEICHE > THE L TV
HENET D, IHIT, A7V vy Mk ZH#HEGHT 2 2 & T, BERFDER

(L oaHE. L2 OMAE, TE~OHBLRT 72, waifff) »
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competition (many suppliers, many purchasers, free access to markets, full information)
are valid.

(24)tty; = X;X; Input coefficients for intermediate consumption

(25)V; = ZjXj  Input coefficients for primary input

20.58 The requirements for intermediate consumption can be defined as the input
coefficient weighted with the corresponding output level.

(26);,;-1.; = a;x; Requirements for products

(27) Z; = VjX;  Requirements for primary inputs
Monetary Input-Output Table
ﬂij = input coefficient for products

Ej = requirements for primary input (volumes)

Vs = input coefficient for primary input
Physical Input-Output Table

ﬂ;;j = input coefficient for products

%
Uj: = input coefficient for primary input

= requirements for primary input (quantity)

HHTHD EMRELTND,

(24) Yy = XXy PRTEE OB AR
25) Vi T AN ORI B A O BEALREK
20.58 HRHTHE OMEREIT G T DPEH L~V TINE SR AR L ED
bihvd,
(26) x;; = agx; EEMOLER
@n 4G TV KFERBAOLER
R AR
(ij = EPEM DRI
Zj = RFHEAOVEERE (&)
Vi = ARIRHI B A DB AMREK
WA BE R
Ujj = HEFEM DI AREL
Zj = AWBEAOLER (i)
Vi = RIFHIER A OB ALEEL
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20.59 In the next step, the input coefficients for intermediates and primary input are

introduced into the equation system.
= X111 Price model
+ Q32X3P3 + V2X2Q2 = X2P2

+ A33X3P3 + V3X3q3 = X3P

(28)@y1 X3Py + QX4 P2 + Q31X P3 + V1 X1y
(29) Q12X2Py + Q22X2P2

(30) M13X3Py + A23X3P;

20.60 By dividing each row of the equation system by the output levels xi, these
equations are:

(31) @11Py + Qz1 P2 + Q34 P3 + V1) = Py

(32) APy + AzP; + A33P3 + V2q; = Py

(33) Q13D + 3P + A33P3 + V33 = P3

20.61 If the equations system is solved for the exogenous variable ‘Wages per unit of
output’ vigi, this generates the Leontief equations for the price model.

(34) (1 —a,y,)p; —a,3pP> —a,3P; = ;G Leontief equations

(36) —@31P1 — A32P2 + (1 — az3)ps = vaqs

20.62 The price model in matrix notation is defined as:
B7) ATp + diag(g)vT = p Price model

(38) p — ATp = diag(g)w™
39) (I — AT)p = diag(q)v”

20.59 RO AT 7 TR, PRI & ARTRR A DR AREE TRAERITEA
T,
(28) @y X3Py + Q21X P2 + Q33X P3 + V1 Xqy = X3Py TSV
(29) @Q12X2Py + QX3P + Q32X3P3 + V2X2Q2 = X2P>
(30) @aaXaPy + Ax3X3P; + 33 X3P + V3X3q3 = X3P3

20.60 HRREXAROEITEEHL X THRAETLZEICLD, 2R b0
AT D@y L7225,

(31) @13Py + @, P2 + Q3303 + V14, = Py

(32) @12Py + AaPp + A3P3 + V(4 = Py

(33) QyaPy + Ax3Pz + Q333 + V343 = P3

20.61 AMEZEL TEEHBEALY 72 0 B4 ) viqillkt U THRRARRZM & i
WETNDLVF LT =7 HRANEOND,
(34) (1 —a@ay)py — QyaPp —Gy3P3 = V3G VAT =707

(35) —az1p; + (1 — @22)P2 — A23P3 = V242
(36) _aalpl D ﬂ32p2 + {1 g ﬂag]pa - i‘aqa

20.62 ATHIRFLEOMIEE T VTN T O@EY ERS D,
(37 ATp + diag(q)vT =p filiks €7 /L
(38) p—ATp =diag(qv”
(39) (I—ANp =diag(q)v”
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20.63 The solution of the linear equation system is:

(40) P = {I = Ar}_l“'r

Monetary Input-Output Table

AT= transposed matrix of input coefficients for intermediate consumption
I= unit matrix

(I — AT) =transposed Leontief matrix

(I1-A")1= transposed Leontief inverse

wT = column vector of input coefficients for primary inputs

p = column vector of index prices for products

Physical Input-Output Table

AT= transposed matrix of input coefficients for intermediate consumption
I= unit matrix

(I— AT) = transposed Leontief matrix

(I — AT)~1 = transposed Leontief inverse

wT = diag(q)vT primary inputs per unit of output

vT = column vector of input coefficients for primary inputs

diag(q) = diagonal matrix of unit factor prices

p = column vector of product prices

20. 63 MIEUGREXKROFITILITO@Y L7225,
(40) P =T —AT) W

BERHRAENR

AT = HHETHE OBRARE DR ELT S

I = BALATS

(I—AT) = BEINL VAT = 7175
(I-AT)"' = BEINTZ LA F = 7 W75
wT = KFEHRADEMFEDFI~ 2 v
p = EEMOFREAIE DB~ [

IR APE ISR

AT = HIREEE OB AR DRSBTS

I = AT

(I—AT) = Rl SNz LA v F = 7174

(I — ATy = 5@ S LA v T = 7 8175

wh = diag(@v" pEHEALYS 7= 0 OATRAIEEA
v = KFHIEADEIMMER DI F v
diag(q) = BALERAHE D% AT

p = EPEMINIRE DIT~T hoL
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20.64 The objective of the price model is to calculate the unknown product prices (price
indices) for exogenously given primary input coefficients which are weighted with the

factor price.

20.65 The results for the reference country Germany for the year 2009 are presented in
Table 20.8. In this example, it is assumed that the factor price for all primary inputs in all

industries is 1.0.

20.66 It should be borne in mind that for the monetary I0Ts of Germany no information
on quantities and prices (see right-hand side of Box 20.2 and Box 20.3) is available.
Therefore, the input coefficients for primary input have to be weighted with a unit price
index. The price model may be used to study the impact of changes in primary inputs
(input coefficients, factor prices) on product prices. When the price model is applied, it is
assumed that all conditions of perfect competition are fulfilled. Higher prices for primary
inputs will cause higher product prices in competitive markets. The approach is capable
to simulate the impact of cost-driven inflation, for example, the price model could be

used to study the impact of an increase of the tax on gasoline on other product prices.

20. 64 AHkSET LD BRIE, ERMEE TNE S DM EMIZE 2 BV ARTRPY
BREL DRI O AEFEMMEE (S FEE) Z=H#HFHT 52 Licdh b,

20.65 ZHETH D FA VD 2009 FEDOFE R 25 20. 8 IT7-7T, Z DFEHFITIE.
ATOREZDOLETOARFHIADBEZEMEN 1.0 EIRESNTWD,

20.66 NA Y ORI AFE R ICIIWE SIS OFRP 202 EICHET
NRETHD Ry 7 A20.2 LRy 7 2203 DEMESR), LiZA-> T, AR
[EE AN D AREU T AR R 2L TN L7221 AUE 72 H 72V, li&E 7 /WiEAR
TREBEN (BAGREL, ZERMAK) OEAIZ K D AWM ~DREE 58T %
BRCHASNGEA S, MEETLREASNIHAIT, BEFEFOLETO
MR- SN D L RE SN D, RFEHBERAOAiI S ER 2 & Betisc
ITAEEDMED AP ERZ SND, ZOFTATIEIA N vy a2 flif v
VDAY I 2L — MO ENARETH D, BlAIE, TV U CBOMER
(2 & DM DLPEYMIRSE ~ D T D 1o ik E T VAR S Z &N
T&EDH7EA9,

Table 20.8 Price I-O model based on monetary data

3 20.8 EEHIBEAICE S i AELET v

Box 20.2 Quantity I-O model

Ry 7 220.2 MEBRAEHET LV

Box 20.3 Price I-O model

Ry 72203 HEEAEHET IV
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H. Input-output models with input and output coefficients

20.67 The I-O models that are mainly used in empirical research are based on input
coefficients and are generally called Leontief I-O models. However, there is also a
family of I-O models which are based on output coefficients. These models were

developed by Ambica K. Ghosh (Ghosh 1958) and are often called Ghosh 10 models.

20.68 The use-side Leontief models reflect x = Ax + f, where x is the output vector, A
the Leontief matrix of technical coefficients and f the supply demand vector. The
supply-side Ghosh models reflect xXB + v' = X', where B is the Ghosh allocation
coefficients matrix and v is the added value vector, the prime indicating the
transposition operation. Both models can be used to study the impact of changes in
final use and primary inputs on output as well as price and cost effects. The dual
character of Leontief models and Ghosh models is discussed in Oosterhaven (1996),
Dietzenbacher (1997), de Mesnard (2009) and Rueda-Cantuche (2011). I-O models
may also be used to estimate forward and backward linkages of industries. The input
coefficients reflect production functions and cost structures of activities, whereas the
output coefficients reflect distribution parameters for products and primary inputs

reflecting market shares and sales structure.

H BAEHFREEZ AW RAEHET V

ERERIRFIE T RITHEH S 2 BAELE T VTR AMREIZE SN T
D, —RICVA U TF = TBRAEHET VEMTND, Lol FEERRBICES
SEAEHETLVO—Hbd D, ZNHLOET /LT ED K- = a2 (2
—3= 1958) MR L7 b DT, T—vaBAEMET LV EMEND Z L%
VY,

20. 67

20.68 ERMIOVAVF =7 - ETMIEx = Ax + £ ERMLTWD (x D3GE
HAZ bv, A DBIRED VA F = 7175, f BB b EFET), it
WRIOT— 2 - EF LT KB+ v =X ZRMLTWS B Nad— 2 sy
REATH, v BAIUEER 2 bv, 7o v ol BREREFEEEZERT), WTho
BTV R & ARTREIEEA D ZEIC K D PEH A~ B2 L filks S OVE F 200 S
AT AEMTRIENS, LAV F =27« TN ET— a2« ETLDOMN
%HEIZ OV T, Oosterhaven (1996) , Dietzenbacher (1997) . de Mesnard (2009) .
SHm S AL TV D, BAFEME T /UITFEZE ORI E B
R EHBE AT 2 BN THRIHESND 125 5, BAREMIES O A EREL
EEMEL R L TV 20T L, EEHEREIETSG Y =7 S EiE 2R T
AR & AR BN D534 8T A — B —Z LT\ 5,

Rueda—-Cantuche (2011)
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20.69 Using of input coefficients and output coefficients in 1-O analysis is demonstrated
for the four basic 10 models with input and output coefficients. The four [-O models
have a dual character with an underlying symmetry. Each I-O model with input
coefficients has a complement with output coefficients. Leontief and Ghosh models are
similar but opposite in structure, almost as mirror images of one another. Leontief
models use fixed input coefficients whilst the Ghosh models rely on fixed output

coefficients. The four models are summarised as follows:

» The Leontief quantity model is a use-driven model which is often used to study the
impact of an exogenous change of final uses on output. It is based on the accounting
identities for total output along the rows of IOTs and uses fixed intermediate and primary
input coefficients.

* The Leontief price model is sometimes also called cost push [-O price model and
allows simulating costdriven

inflationary processes by simulating the impact of price changes of primary inputs on
product prices (inflation). The primary input prices are assumed to be exogenous
whereas the prices for outputs are determined by the solution of the model.

* The traditional Ghosh quantity model was formulated as a supply-driven model and
was developed to study the impact of an increase in primary inputs on output and final
use. The Ghosh quantity model starts with the accounting identities for total input along
the columns of an IOT. Instead of exogenous final use, the Ghosh quantity model has

exogenous primary inputs and produces a solution for endogenous total inputs. Final

20.69 FEAFEMHTICI T 2 BARE L EHRB OB AN ETES L TND D
1T PR E E AR EE B 4 ORI AERET L TH D, 4O
DOFENFEHE T MTEERER 72 FNED & D BEEZ AT 5, BAREE vz
BRAENET VX, ERRREHANTEMTZET RS L, VY F =T -
BT UTHE L TV DA, HEEMIZITERT T, FAIC
FHEGAETER L TV D, LAY T =7 « BT VIEEERAREE A,
2« BT VREEEHREICEKFELTWS, 4 DOTTVIILLTO®Y £& 8
b b,
LAV TF 2 TP RET VIMERFEROET VT, BHEEH O EREIZ
L BEEHA~DOEEE W D0 AN SN D Z L BEV, FAPEHEDIT
ICI > T RPEH OAFHEL RIS TR Y | [EIE R AR & AR5
MNMEEEERT 2,
LA F = IMEET VT AR Ty v a RAERMRSET L EFHTIND 2
LD ARFEHEADMIKEIZ X B EEDME~DOEEE (7)) &
VIalb— 58Ik, aA Ny v a B T LIERRO Y I 2 b—
va v EAREIC LTV D, AR A DM ISV ER TH D EAE S D03,
PEH DTS ITE T NV ORRIZ K> TIRE S LD,
SR T a BT VI SO L E LTELNLTE Y . K

TN Ed—a

=

TR DN X D PEH &R~ D B2 o2 AR THIE S
7o A= aWmET IR AEHEZ DI - i ADORFHESX %

A O AR AR
B TR A= E TR L,

LT DL, I—vaWYEET ISNERN
TRAEEN 2 VY, WAER 22K AN D i %38 X Hi,
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use forms a residual and taken as granted. The input ratios for intermediate
consumption vary arbitrarily and essential production requirements are ignored.

* The traditional Ghosh price model was designed as a demand-driven price model. The
single price for each column of final use is exogenous and the prices for intermediate
consumption and primary inputs are endogenous variables. The model describes the
cumulative effects of changes in final output prices on unit revenues per industry and
prices of primary inputs such as labour and the use of capital. If the price of a specific
product of final use is increasing then the price for all inputs of an industry would

increase at the same rate causing a strange impact on inflation.

20.70 The outcome of the traditional Ghosh models compared with Leontief models has
a poor economic meaning creating many disagreements. In order to overcome the
criticism and implausibility of the Ghosh models, Dietzenbacher (1997) proposed an
alternative interpretation by suggesting that the model be viewed not as a quantity
model but as a price model, following Miller and Blair (2009, page 551). De Mesnard
(2009, p. 364 and 370) also showed that the so-called equation of the Ghosh model (x'B
+ V' = X') is actually that of the Ghosh model in physical terms, hence it cannot be

compared to the equation of the Leontief model (x = Ax + f).

FNURYURTHD L INTND, FREHEOBEARIITE
IREPESRIIERE SN TN D
AnHERY e T — Y 2 AT T VITTRE R OMiEE T L & L TERE S v,
A A DA FNT KT 2 Bk I ISMEZESCT, PRITEE & AR A Ol
IINAEZERTH D, T OFT /VITRALPE LIS OZALAPEFE Y 72V HALIY
AL (FBHSBEARERO K S 7)) AR IZ 5 2 5 RIS R0
T2, RMEH OREEEFED DM LA LI2GE1E, EEORTORA
DA NE LR TEF L, A > 7 VICEWRA TRV LE RFT LIk
2o

TAEIE L., FEARK

20.70 o2 T — 2« BT ADDLENNDLMERIEL, VA F =T - ET N
EHARTRIFZRERAEWIZZ L, ZLOmFPEHNTND,
T N~OHCH & FEBLSEM % 7R 95 728, Dietzenbacher (1997) (X Miller and
BRE U TR R IR A 1242
WEET L TIER<AMEET V& BT K 5B L7, De Mesnard (2009 364
FOR3T0 =T HM) b, WhwbI—va - FT AR KB+ vV =X)
MIEEHER—ADFERANTH LD, LA F =7 - T AHEA (x=
Ax + ) LITHIRTE 2202 & Z24aH L,

d—a -

Blair (2009 551 ~X— M) | . IDETIVE
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20.71 It remains to be seen in empirical research whether the input coefficients or
output coefficients are more stable over time and behave according to expectations.
However, there are good reasons why I-O models with output coefficients are rarely
used in empirical research as they lack a proper microeconomic foundation.

[-O models with input coefficients are well established in economic analysis. At best,
such models reflect the cost structure of industries and input structure of final use
components. However, it is the rigidity of the underlying Leontief production functions

which provides an obstacle to many applications.

L% DFERERIRFFE THEH S D O AR & FEHRE O Wi
FRIC L D &ZE L, HIFHZIh > TEI v EWnD 2 THh D, LinL, FEHEREK
ZHOWIE B AFEHE T AN EFERFIE TO o T2 ICHNW B RN Z L iTid+-5372
RPN DD, ZiUT, EER I 7 nRFNEEEZ RN LTH D, RAMREE
NI ANFEE T TRE IR THaML SN TS, ZOKXH7E
TIVIZPEZE DB MG & Rl R OB A IE & B O TR L TV 5,
TV R, A RISHATIEEF L > TWLH DT, BN LA F = 7 A pER
BOWMEMNETH D,

20.71

I. Central model of I-O analysis

20.72 1-O analysis has often been used to study the impact of final use on output
(quantity model) and value added changes on prices (price model). Appropriate
extensions of the I-O system also allow evaluation of the direct and indirect impact of
economic policies on other economic variables such as labour, capital, energy and
emissions (joint product). Most of these policy issues, for example, labour policy,
structural policy and fiscal policy have to be analysed with macroeconomic models

which provide a minimum of industrial and product disaggregation.

I BRAEHZHFTOTREET IV

20.72 FAFEHIOHTIE, BB AMNELICE 2 258 (MEET L) LA
OB G 2 2588 (HEET V) 20T 570IiciHvwehd 2L
MEN, BAFEHAR AW UNALRT AR, RRIFBORR T, EA, =RL¥
—, PR (REE4EY) 72 & OMOREERICE 2 BN - BENEEL
FHIT 2 2L b FRBIC/AR D, ZAULBORARE (VEIBOR. MEBOR. MEEOR
7E) ORNIE, FEE L EFEMOMIE B/ANRIZ LT~ 7 vk €7 L Thy
FrEan2T i beu,
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20.73 The following extension of the I-O equation system offers multiple approaches for
analysis:

41) 2 = D(I — AJ"‘? Central equation of I-O analysis

D = matrix of input coefficients for specific variable in economic analysis (intermediate
consumption, labour, capital, energy, etc.)

I= unit matrix

A = matrix of input coefficients for intermediate consumption

Y = diagonal matrix for final use

Z = matrix with results for direct and indirect requirements (intermediates, labour,

capital, energy, emissions, etc.)

20.74 Matrix D includes the input coefficients of the variable under investigation
(intermediates, labour, capital, energy, emissions, etc.). The diagonal matrix Ydenotes
exogenous final use for goods and services.

The matrix Z incorporates the results for the direct and indirect requirements
(intermediates, labour, capital, energy) or joint outputs (emissions) for the produced

goods and services of final use.

20. 73 BAEHFEALREZLLTO®@Y LT 5 2 & T oo L TEE D
T —F G650,

(41) Z =D —A)Y B AFEHHT O PR

D = BFESICIRT DRELRE (PRHIEE. Tl B, =x1¥—7L) ©
BAREATH

I = BAAT51

A = FRHE O AREATS

Bef& i F O 44781

ELHERY - R ERORER (hHM, 98, &K, =¥ — Peti
72E) mRIATH

Y
Z

20.74 ATHIDITIE, METOXMGR L 2o TWDEH (PRI, 778, E&, =X
NX— PR L) ORMRERE END, HATHIVIL, M- F—E 2D
NERIRKE N 2R3 5, 17A1Z1%, BEEHOOEESNM - —1
ADEHER - MEALEEORE (PR, 7@, EA, =xr¥—) Ik

BAEED (PEHE) ZMAZIAL TN D,
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20.75 In essence, this approach allows assessing the total (direct and indirect) primary
energy requirements or carbon dioxide emissions for the production of a vehicle which
occur for all stages of production to provide the product (vehicle) for a final user. It
should be noted that this approach focuses on domestic emissions only and not the
total emissions. The part related to emissions related to imported products is missing
which can be addressed using total IOTs instead of the domestic part only and applying

domestic technology assumption.

20.76 Corresponding calculations of the labour and capital content of products are also
feasible with this equation. Direct contributions of final users (for example direct
emissions of carbon dioxide by private households) must be added as column vector to

the results of matrix Z to account for the total emissions to final use.

20.77 This type of analysis is based on the restrictive assumptions of 1-O models.
Although these assumptions could be viewed as weakly based, this I-O analysis at least
offers opportunities to assess the magnitude of the expected effects in the short-term, in
terms of allocating responsibility for emissions to final use by linking final use products
and emissions of industries. In Table 20.9, a corresponding calculation is presented for
the emission of three disposals to nature, namely the gases, carbon dioxide (CO2),
methane (CH4) and nitrous oxide (N20). The variable at the bottom of Table 20.9

reflects also the direct emissions of private households.

20.75 A ZOT Tu—F TR, KEEREICEEY (BEEH) 244
BAETOAEPERMETAE U BN EAEOR (EER - BEEN) —KRT L ¥—
VR T TR CR BN EZ T 2 2 E B FREIC AR D, 20T T r—F
PR R TIE A<, ERNYEHEOARTIER LTV Z L2 R&EE5 9,
W NEPEMIC X D PR EICREE L7230 I3 R LT 0 . EWNERS DA TiEe
SEAPEHFRREZ AV, ENEIREZ BT 52 & TRBICHET 22 &
NTE D,

20.76 EFEM OB E L EAREICOWTRIET DR L. 2O FREXE ANV D
L THRBICR D, RMEERAFEOERESTE (FEHT L 2 ZWbi i o B
72 E) 1. EAERICK L ToRPEHENRF Esnvd LD, FIRT7 hrE LT
ITPNZ DFERANINE S 2 T 72 b7,

20.77  ZOREDGHTITHRAFEHE T L OHKIBZ2EIC IS < 2 b DRGE
VIARML S 3595 & AR SN D FREMEDR H D b DD Z D APE AT 13 kA ]
DAEFEY) L PEREOPEH B ZBREMNT 5 Z L2k 0 PEHEA~O B % il
ICHL 35 &0 D /T BN SN DI RO K& S EFHET DS %
< bRt d 5, #2009 TiE, B (BARITIZRR) ~D 3 DOBEFEY T
% “lfbpRFE (C02), AZ > (CH4), MifgfbzEsg (N20) OHEHEIZSWT,
G HHEFH AR LT D, K 20. 9 DR/ OEBUIF A O BRI B b X
WL TW5b,

Table 20.9 Emission model

#20.9 HHEETL
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20.78 In Table 20.9, the actual direct emissions (Rows (1) to (3)) and total output levels
of production (Row (4)) are reported. In Rows (5) to (7) the corresponding emission
coefficients have been calculated. The lowest carbon dioxide emission coefficient with
11.957 (1.000 tons emissions per one billion Euro) is reported for ‘Business services'’ in
Column (5). However, the results in Row (14) reveal that including indirect emissions
results in a higher value of emission coefficient of 41.586 for ‘Business services’. The
estimates in Column (5) and Row (14) include all direct and indirect emission of carbon
dioxide which can be related to the production of one unit of output of ‘Business

services’ on all stages of production.

20.79 As shown in Row (17) of Table 20.9, the industry ‘Agriculture’ is delivering goods
and services in the magnitude of 18.003 billion of Euros to final use. The calculation
reveals that in the course of production 6.550 million tons of carbon dioxide has been
emitted in Germany on all stages of production to produce these agricultural products

for final use.

20.78 £ 20.9 T, EBERoOEZEEHE (1T (1) 726 (3)) LAEEORER L
L (17 (@) REE STV, 17 (5) 2B (7) TiE, s 2 PR
PHERF STV D, TRRBRF OHEHIEREAS 11. 957 (HEHIE 1. 000 /10 &
a—n) EmRBEWDIE, F (6) O THEXRFY—ER] THDH, Ll 17
(14) OFERNOID D D%, WP HEEL GO L & THFEEFI—E 2] O
PEHIEREEAY 41.586 12 LR 2 2L TH D, 4 (5) LT (14) OZRDHEFHC
X bR FOEESENE L MEHHNEN S TEENTBY . ZhB2THAE
PERRE 2 Ul T — e R ) OFEH | BALOAEEIZEDL D& -
TWo,

S

20.79 3£ 20.9 01T (17) ZR2:E0 ., TR FEKMEHICK LT 18.003 &
2—m Ol - B RERIEL TV D, ZOHEFFTI B E R D DI, RALHE
% AL Ui ZiUE N & RS 5 2 TOAEEBIIC I T, N YTl
6.550 B M D TRLIRESPEH SN TV D L5 2L TH S,
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20.80 The industry ‘Manufacturing’ has the largest emissions at this level of aggregation
and it includes mining and electricity. In the table, it is shown that the manufacturing
industry is directly responsible for emission of 550.893 million tons of carbon dioxide in
the own plants, Row (1) of Table 20.9. In terms of the number of tons of carbon dioxide
emitted on all stages of production to produce the manufactured goods for final use
(904.825 billion Euro), then 505.134 million tons of carbon dioxide emission can be
attributed to products of manufacturing for final use. The corresponding interpretation of
the results is valid for all industries of the economy. This approach allows for the
reallocation of the emissions of carbon dioxide to the products purchased by final use.
Again, it should be noted that this approach comprise only emissions on domestic
territory and not emissions released during production of imported products used in the

production processes.

20.81 The total emissions of carbon dioxide are reported in Column (12) of Table 20.9
with 908.823 million tons for the economy. Column (7) of Table 20.9 shows that
household consumption is responsible for direct emission of 222.268 million tons
carbon dioxide. The results in the last part of Table 20.9 include estimates for emissions
attributed to final use categories. The direct emissions of household consumption have
to be added as a separate column vector to the matrix Z to attain the national emission

total of 908.823 million tons carbon dioxide, see Row (23) in Table 20.9.

20.80 B (I 0FEFH LV TRLJEHENZ WV, SEELBNELC
IZEEND, HEZEIT 550.893 B ko ERbRFEOENYEHICEREREE L
TWAHZENZOERTREND (£20.9 DT (1)), FHA&RMHH (9,048 {& 2, 500
Jia—n) OO TERME A EPET 52 TOAEERR TP Sz bk
FO U E VOB DL, 505,134 [ b “EMLIRFEDEH R
ERZ I E L TERSICRE SN D, FRROREROMIRAREE D4 TORE
EICUTITED, 20T 7Fr—FI2Lk > T, ZBLRFIHEITRKE AR
WA SINTAEEM~FE SN, Z2Th, ENOHHEDOARN G, £
PEMRFE TR SV AN EFEM OAFEF OPEHREITE FNR V2 LITEE SR
7=\,

20.81 ZFRMLIRFEORPEHEITE 20.9 DF (12) TR SN, BFEFRAET

908.823 H H hv k7o TWA, 2 20.9 OF(7) 13, FEFDTHE IRV, 222. 268

B MO bRFBEAEZEEH L CWAD 2L 2T, % 20. 9 DAY Db
BTIE, B&EERA T ) =R LN HEHER G SN TV D, FitiHE

DEFEHEHEIIIEOFR 27 kL e L TITAIZICIE Shaid il 59,
T Ko TEAEO iR bR EORBEH&I%, 2 20.9 DT (23) D
HH RS THDHZENEIHINS,

1# Y, 908. 823
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20.82 This example demonstrates how extended I-O based systems may be used
effectively to evaluate environmental policies. This tool will allow analyses of whether
national emissions reduction targets are met and how they comply with the Kyoto
Agreement and the targets of the Inter-governmental Panel on Climate Change. At the
same time, other important fields of economic analysis can be covered with the same
data base such as the impact of employment policies, substitution of labour and capital,

productivity analysis, energy issues, environmental problems or structural policies.

20.82 ZOFBITRIND DL, BREEBOR 2 FHl 5 72012 YLREFRAPE K
REEDI IR THIFHATELNE NI ZETHDH, ZDOY =L >T,
E OPEHEHNR H SR SN A0 E D, ERRSEHEESEE [RELEhiciEd
DBUFE SV O BHEZ DN UCESET 03O0 3 ATREIC 72 A 5 [AIRF
o, BHBOR. 778 L EAROMRER, AEMEST, =X —3R8, RERNE,
HEEBUR OB L BRIFEIITOMOEE B UT — X XR— A THIET D

ZENTE D,

J. Indicators
20.83 In general, in the neo-classical microeconomic approach, it is assumed that the
production function relates the amount of inputs used by an industry to the maximum

amount that can be produced by that industry with its primary inputs.

42) x; = f(x;;,L;, C;)  Production function

.'X'j = output of industry j (products)

X; j = inter-industry flow (goods, services) from sector i to sector j (intermediate
consumption)

Lj = labour requirements of sector j

Cj = capital requirements of sector j

f= technology

J. B
20.83  —fRIZ. AT RO X 7 iR AR AT, EREREUIEREME M L
TN E L UAPERENE DOARPEHIEN CTHPEFRER e K& & FEfT 2 b D &
RES TS,
(42) x5 = f(x4;, Lj. G)  EpER%%
= PEZEjDOPEN (EFEW)

Xij= i S ~oEEM 70— (M, $—E =) R
Li - mmjosmre

C; = #MjOEARLER

f =
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20.84 In 1-O analysis, a fundamental assumption is that for a given period the
inter-industry flows of products (x;;) from industry i to industry j and primary inputs (L, C)
depend on the total output of industry j (x;). If constant returns to scale and fixed
relations of all inputs are assumed, then a set of technical input coefficients that is
reflecting the technology can be produced. In most production processes, different
products are produced but also different skills of labour and different types of capital
goods are required. Therefore, the set of input coefficients in a broader notation of the
matrix A encompass input coefficients for products (intermediate consumption), capital
and labour (primary inputs).
= 2/

(43) Ay Technical input coefficients

(;; =input coefficient

;_?,i}- = input of type i in sector j (products, capital, labour)
.'X'j = output of sector j (product)

20.85 Using the definitions of the technical input coefficients, the production can be
specified in the following form:

(44) xXj = min{zljfﬂljlzﬂfﬂnl Iznﬁfﬂ"j) Leontief production function

20.84 HAFEH DT ORI AUE L LT A5 OMMICE T 5 EED OFEE
I BPEE~OPEEM 7 v — (xy) EARJEAIERA (L, ) 1FPEZEOREL (1)
R T D, BRI 3T 2 UV —TE & 2 CORADE EBRE I ETIUE, #
i % Sk U 7= — B O Fi B MR A2 R D Z L3 TE B, RKFOAEFEREE T,
BIRDEPEMDEPES LD T2 Tla< | Rp 2 97Bikne & B7p 2B 0B A M
LML SRS, LN T, 1THIADILE 2 RFLIE BT 5 —H O AR
X, AEY (TREE) . & - 08 (RIEHRA) ORAMREZ S LT\,

(43) ﬂ:'j — z]‘j‘f"'xf
Aij= BARE

B AER NS~

Zij = W 1T B 5 A FIOBA (LB, BAK. i)
Xj = FORE (D)

20.85 HINBEAREOERZ WD & VEEIFLLTO L S R Titikd 5 =
EMWTE B,
(44) x5 = min(zy;/as, 225/ Azjs ooer Znj/Qnj) LA F = 7 AEFERSK
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20.86 A number of input variables for various branches have been summarised in Table
20.10. They represent input requirements for products (intermediate consumption),
labour, capital and energy. The following set of coefficients for emissions has a different
character. In each production, and consumption activity, certain pollutants are emitted
as joint products (disposals to nature). The corresponding emission coefficients for
carbon dioxide and nitrous oxide are summarised using international standard weights

to identify the impact on global warming and acid deposition.

20.86 3 20. 10 (21F, A M OL S OBRAZB R £ L O LN TS, Th
DIZAEFEY (HRWE) . 78, ER, =X VX —0BALEREZERT, ZTHIZ
for < —HEOPEHAEIT R R H MW E 2 Fi>, TN DR K OVHETEE) Tl

YEE DTGB D FE S EEY (AR~OFEFEY) & LT Eh b, @bk
F M EERITHIST DHEHRENT, HIEKIRDZE & BRYERN A~ D 528 A 3k
L, EFEEY A FEHWTEEHLNTND

Table 20.10 Input indicators for production activities per unit of output

#20.10 AEEBIORAIE (FEHBEAM YY)

K. Multipliers

20.87 Three of the most frequently used types of multipliers in I-O analysis are those
that estimate the effects of the exogenous changes of final use on:

« outputs of the industries (and products) in the economy;

* GVA and income earned by the households; and

* employment, that is expected to be generated by the new activity levels.

20.88 In the standard I-O model, the final use categories are considered exogenous
variables. However, household final consumption expenditure and GFCF in many
respects depend on income of private households (and businesses). In the Type |
multiplier analysis, household final consumption expenditure and consequently private
household activities are exogenous. A more refined Type |l multiplier analysis for wages
and private consumption tries to include the household sector as an endogenous

activity. It is assumed that the income earned by private households from wages and

K. ¥

BNFEH T CThe b AEEICFIH S 2 LUF 0 3 TR O 40T
DNEREL D BEERZ T DO TH D,

RIS D (ROVAEFEY) DREM

HADIMEE & AT

C BT RIEE LV TR S LD & TR s DR

20. 87 T #&A

20. 88 IEMERLRBAFEHET NV TIL BEER DT T =13 EEREEZE XS
NTWa, Linl, FitEEE I EREEEARAERITZ < ORTEH (&
OME¥) OFFIKATET 5, A4 7 1T REGHTIZB N T, Fatm~&EE S &

MITHE D FEHEENINEN TH D, B L AEE 2R L Lz X0 K7
B A7 11 REHTIL, FERHE &2 WAERIGE E L CHlAAT & 5 R b, Fit
INER - A DBREH LI, 2 < BPFRFHGEEE S BRSNS &
HMEINTVD, BMRFTRIIFEOERE 726 L, Bl R EES
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salaries is spent to a large extent as household final consumption expenditure. This
additional income induces higher incomes, which again induces more household final

consumption expenditure until a new equilibrium is reached.

20.89 Box 20.4 provides analysis of the Type | and Type Il multiplier links for the output

multiplier, income multiplier and employment multiplier to the 1-O model.

LET, TN S ORDLFFRMHE XN Z 26T 2 LR 5,

20.89 ARw 7 R20.41%, FA T 1TREE X AT 11 FHUT L DPEH I TS
T, BEARMOBRAELET VA~OREMITE S LD TH S,

1. Output multipliers
20.90 An output multiplier for an industry j is defined as the total value of production in

all industries of the economy that is necessary for all stages of production in order to

1. PEEHFEHK
20.90 PEXEjOPEHEHIT. EEEAZBENE LA PEW 1 BALEEPET ST
DETOAEFEEME CTHE L 72D UEERIBE O RPEEDEFERRALE ERIND, K

produce one unit of product j for final use. 20. 11 OpEHEHIT, #20.6 TRLIZ VAV TF = 7HITHIOFNEFITH IR LT
The output multiplier in Table 20.11 corresponds to the column sum of the Leontief | V%,

Inverse as shown in Table 20.6.

Table 20.11 Output multipliers (Leontief Inverse) #20.11 PEHFEHK (LI oF = 7#175)

20.91 If a government agency, for example, were trying to determine in which industry | 20. 91 Il 2 [ZBRFHE RIS D L OPEEIBMZH T 200 E L L 5 LA
of the economy to spend additional money, a comparison of output multipliers would | TV 2354 FEHER Z LT IE, BRFESERTER SN D EHREE) S BT,

indicate where this spending has the greatest impact in terms of the total value of output

generated throughout the economy. In this case, it would be the industry

“Manufacturing” with an output multiplier of 0, = 1.8704. If the elements of the inverse (I

- A)'1 are represented as «ij , then the output multiplier is defined as:

(45) 0, =%L,ay Output multiplier

TOFXHENEDFEXIIRK ORI REELE G253 H124A59, 2O —AT
. FAUIPEH SO0, = 1.8704 » [H#IEFE] L7esn, W T8I - A OEE
Naij ERINDRL, EHEZIILITOBEY ERIND,

(45) O,r = Z?zi“:’; FEE.II:H%;&
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20.92 The output multiplier in Row (8) of Table 20.11 represents for each industry one
unit of final use (1.0) and the direct and indirect requirements for domestic intermediate
consumption, for example, for agriculture,0.8679. Multipliers of this sort may overstate
or understate the effect on the economy, for example, if some industries are operating
at capacity and a substitution towards imported inputs could take place. Another critical

element is the internal consumption of an industry on the diagonal of its own products.

20.93 Depending upon the statistical sources, the aggregation of survey results may

have a distinctive influence on the magnitude of the reported internal consumption.

20.92 K 20.11 O1T (8) (Fn3CiE : G EN) DREHREIL, SPEXE DR
L HA7L (1.0) & ENHEEE OB - MENLER (BETHIUT0.8679)
ERLTND, BIZIE—IBOFEEN 7 VEBIRIBICH U . AF A~
PEREHEDGE. T OFEOREITREG ~ DR A IG5 2 W 30/ N5
LA DD, b I —ODOEBEREIRIT, URLPEEDEED DR AITH LT
b HPEENEETH D,

20.93  WERHERHT & o Tik, AR ROER D, Wl Sh o WEHE ORI
BE B LG A D REL DS ),

2. Income multipliers

20.94 Income multipliers attempt to identify the impacts of final use changes on income
received by households (labour supply). The central equation (41) of the 1-O models is
used to calculate the direct and indirect requirements for wages which are incorporated
in one unit of output for final use. This calculation is equivalent to an assessment of the
wage content of products.

(46) Z = B(I —A)"'  Direct and indirect requirements for wages
B = vector of input coefficients for wages

I= unit matrix

A = matrix of input coefficients for intermediate consumption

Z = vector with results for direct and indirect requirements for wages

2. PSR

20.94 PFIARFREUTIEERZT WD ITE (F@EEE) (03 2 midfE o bo
WEEHNLEL) LT 200 THD, BAERET LOPRGEA (41) 13,
HAMEFH DT D DFEH 1 BALITH A F AL BB O EHER - TR LB A HE
AT DICHVWEND, ZOHFHIEEYM O ESFEIZ OV TORME & A% TH
Do

(46) Z =B —A)"  FEOEHEN - RSB
B = E®&OBERANMREA~T ML

I = BE{AT5)

A = I E ORI TS

Z = B&OEEN - M LEBEO R 2R3~ by
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Box 20.4 Multipliers in the I-O mode

Ry 72204 BAEBHETVIIBITSHRE

20.95 In Table 20.12, various multipliers are summarised for products which are
delivered to final use. In our numerical example, the industry “Agriculture” has a
relatively small direct input coefficients for wages, as shown by b; = 0.134 in Table
20.10, reflecting that a significant proportion of the working population in agriculture is

self-employed.

20.95 £ 20. 12 [T A DT ORI N D EPEM DRk % TR BN £ L 8
LILTWD, HiEFIZ R &, THEFE) 133 20.10 Th, = 0.134 LRIN51H
D EEOEBENEAMREA R NS | BEOFEA OO KD H E %
HETHDHILERLTND,

Table 20.12 Multipliers for products

#20.12 AEMORE

20.96 However, if we calculate the income multiplier for wages (direct and indirect wage
requirements per unit of output) for this industry, z1 = 0.334 as shown in Table 20.12,
we can verify that the ‘wage content’ of agricultural products is threefold. Thus, the
intermediate consumption inputs of agriculture incorporate a significant amount of

wages.

20.97 Similarly, ‘Other services’ have the highest direct (bg = 0.505) and direct and
indirect (bg = 0.622) wage requirements. This general approach allows assessing the

wage, labour, capital or energy content of the various components of final use.

LU, ZOREEDEROFTSRE (P BALY 72 V) OELHERY - [0
EEVERE) G DL (#2012 Tzl = 0.334 L3RR, BEHO [EE
B IX3METHEZLBMRTED, Lo T, BEOTRITEE ALY
BOEEEELNTWDLZ LIZRD,

20. 96

20.97 [FEERIS, T2y —Ee 2 ) [ ZEENESLEE (b, = 0.505) &EHE
[y - EHER BB (b = 0.622) D bEV, ZO—KHT 7'r—FIC X
> T, BREMEHOXHER THLER. 7). A, =X X—BZ2HET 2
ZEHRBIZ AR B,

3. Employment multipliers
20.98 When employment multipliers are calculated, the major difference to the
calculation of the wage content of products is that the physical labour input coefficients

are used instead of monetary labour input coefficients.

3. EBHFEX

20.98 JEM BB AT LA EAEYOEEFEEHHTIHE O ERE
WL B SSER AR OR D VI, BIRSEERARES LD Z ki
H5,
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47) 7 = E(I — A'}—l Direct and indirect requirements for labour
E = matrix of input coefficients for labour (1.000 persons per Mill. DM of output)

Z = matrix with results for direct and indirect requirements for labour (persons)

20.99 For each industry, the employment multipliers represent jobs created per unit of
currency of additional final use. The labour intensive industry ‘Agriculture’ has the
highest employment multiplier, z1 = 22.796. If the final use for agricultural products
would be increased by one billion Euros, 22.796 positions (wage and salary earners
and self-employed) would be created in this industry. However, the largest difference
between direct employment coefficients and employment multipliers (direct and indirect

employment) is observed in “Manufacturing”.

(47) Z=E(I —A)™" FBoOEHEY - BHEHLER
E = SBOBAMEEATS] (1000 N/EFH KAV~ L 7 OFEH)
Z = GIBOEEEN - BN B0 EREOR R Z R~ 3175 (N)
(R - B RA YA 271310 E2—r L Ebhd)

20.99 FEEOREMAREIL, 1EEYT 0 OBNEKEE CAIH SN 2EM %
KT, FEENN TR FEAREN Z1 = 22.796 LR bEV. BEHD
RO S 10 (8 — 8N4 % &, BT 22.796 N (WaG-infsd L BE %
#) ORMAPAIMEND, LavL, TSR] CIREsERE R L R (H
HEREMAKOMEREM) OMICKERENRLLND,

4. Capital multipliers

20.100 The satellite systems as shown in Table 19.3 include information on labour and
capital which is required for the production of the various industries. The matrix for
labour distinguishes in two rows, wage and salary earners and the self-employed, whilst
the matrix for the capital stock provides data for machinery and buildings. This data
base allows assessment of the labour and capital content of products and also
assessment of the direct and indirect substitution of labour and capital, provided that a

time series of IOTs with the corresponding satellite systems are available.

4. BARFEH

20.100 £ 19.3 DY T T A MERIZIZ SFEEDOEPEICKLBERITE & EARD
BRNEENTND, FEICOWTO~ b v 7 2 2 DOfT TR GATSE &
HEEELZXHIL, BAZ Ry ZI2OWTO~ M v 7 AT OB O 7
—Z afRt LTS, ST DY T T A MR AR 2 T AEHERDBRERSIT
FATE70b, ZOT—2 X=X > THEEDOF &L EREE T
DT ENAREL D | EBITHE L EAROERN - MBMRB AT 2 L
HARE & 72 D,
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20.101 Monetary input coefficients for capital are used to calculate the capital content of
products using the following equation:
(48) Z = C(I -

C = matrix of input coefficients for capital requirements per unit of output

)‘l Direct and indirect requirements for capital

Z = matrix with results for direct and indirect requirements of capital

20.102 The calculation reveals that the highest capital multiplier (capital intensity) is for
“Business services”.

The direct capital requirements in this industry are ¢1 = 7.456 as shown in Table 20.10.

20.103 The capital multipliers in Table 20.12 reflect the direct and indirect capital
requirements on all stages of production. To produce one million Euros of “Business
services” for final use, 10.545 billions of Euros capital (buildings, machinery) are

required (z1 = 10.545) on all stages of production.

20.101 EARDLMEIE RS E AT, AR OB AR MU F o HRRIC
D HERHT 5.

(48) Z=CU—A)""  BAROEHEN - BHENLIER

PE AL 4 72 1) AL B B 0D $ AREKA TS

BARDE - WHENLE RO R LR TS

C

Z:
20.102 ZOHEF S, BAREE (EARENMN) &b EVoIT Tx3E¥ETT
THDHZENGND, ZOEXEDOHEBENEARAVNERIT, £ 20.10 2/
cl = 7.456 72> TW5,

—E A

2189 |

20. 103 £ 20. 12 OEARFHIL, 2 CTOAEEERIZE T 2 B - M#ENEAR
VEEEZRLTCND, BEEHAOZ® 100 Fa—a (FiXE: GA2—ai 10
Ea—n Bl bnd) O TRHFEERT—EX] Z24ET LH70ITIE, &2TO4E
PEBS T 105 {8 4, 500 JF=—11 (z1 = 10. 545) OEA (M. HK) 25035
2%,

5. Primary input content of final use
20.104 The multipliers allow assessment of the primary input content of final use by
product and by category. The results are presented in Table 20.13 for the primary input

content of final use by category.

5. BMMEAORFHRAER

20. 104 SREUTEASE FH O AP RN S 2 A pEMR & 7 =) —Hl
ZEEARRICT D, K 20. 13 ITRENTND
DAPHIENETDH 2,

(RIS
RERIL, 7 =) — B R
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20.105 For the various products of final use, the multipliers for primary inputs B(I- A)'1
are multiplied with a diagonal matrix of final use total for products.

(49) #z = B(I — A)~ 'y Directand indirect requirements for primary inputs
B = matrix of input coefficients for primary input

I = unit matrix

A=matrix of input coefficients for intermediate consumption

Y = Diagonal matrix for final use by product

Z=matrix with results for direct and indirect requirements for primary inputs
(50) Z = B(I — A)" 'Y Direct and indirect requirements for primary inputs
B = matrix of input coefficients for primary input

Y = matrix of final use by category

Z= matrix with results for direct and indirect requirements for primary inputs

20.105 JLHe 00 S FEMIC VN TIE, AR A TRELB (I- A) ) AV
M ORBHAE O 9175 & RE S h D,
AT E A DB - R0 3
B = AIMHA D ARIATS]
HANLATH
A = TR OB AMERI T
T = EFEMH O Rkl F O % #1751
Z = KPS ADEHEG - B0 B R O%s R4 71751
(50) Z=BU =AY KEMEADEEN - BEEOLER
B = AJHIEA D ARSI
B 7 Y — B DA FIATF
Z = KPS ADEHEG - B0 B R O%s R4 71751

(49) Z = B(I — A) 'Y

Y =

Table 20.13 Input content of final use by category

#20.13 BEEHOBRAE (BT TV —5))

L. Inter-industrial linkage analysis

20.106 In the I-O analysis framework, the production by a particular industry has two
kinds of effects on other industries in the economy. If an industry j increases its output,
more inputs (purchases) are required including more intermediate consumption from

other industries.

20.107 The term ‘backward linkage’ is used to indicate the inter-connection of a
particular industry to other industries from which it purchases inputs (use side). On the

other hand, increased output of industry j indicates that additional amounts of products

L. PEEMOEBESHT

20.106 EAFEHSHTO T L— 2T —7 Tk, KEEEOAEFEIT Y
@%%Kz@ﬁ@%@%ﬁxé)%%@Fm%ﬁ%#& fv%
A) DL Y | fOPEZED D O ETHE 238 2

e D fth
< OFN (i

20.107 5B & HEEIL, FPEEHX L, YUEENRAM ZEAT
HMMOFEZE E O AEEEEZ R T OICHW SIS (AN, —F. FEXjopE

HSINT % & MOEENERA L UL THEMRT 2R A TR EEM DA 5.

1155




are available to be used as inputs by other industries. There will be increased supplies
from industry j for industries which use product j in their production (supply side). The
term ‘forward linkage’ is used to indicate the inter-connection of a particular industry to
those to which it sells its output. Many definitions of linkage measures have been
proposed and how to identify key industries in developing countries raised which are
summarised in Rasmussen (1957), Hirschmann (1958), McGilvray (1977), Hewings

(1982) and Miller and Blair (2009).

20.108 The Leontief quantity model will help to identify backward linkages while the
Ghosh price model can be used to identify forward linkages. The column sum of the
Leontief Inverse is the appropriate indicator for the magnitude of backward linkages. On
the other hand, the row sum of the Ghosh Inverse is the corresponding indicator for the
size of forward linkages.

20.109 In its simplest form, the strength of the backward linkage of an industry j is given
by the column sum of the direct input coefficients. A more useful and comprehensive
measure is provided by the column sum of the Leontief Inverse, which reflects the direct
and indirect effects on other industries. In Table 20.14, the industry ‘Manufacturing’ has
the most profound backward linkages (bj= 1.8704) with other industries.

20.110 Backward linkages are use-oriented. The industry ‘Construction’ requires inputs

from many other industries and therefore will have strong backward linkages.

AR A AR FERAR CRE T D BE ISR LT, OGN D 2 LTk D
7259 (B, TRIGERS) L) HEEE, FrEE¥ L. YHEENE D
PEHI & IRTET 2 S DpE 3 L O a2 R OICHW b5, HEEIEICS
WTIHEEL OEEMRTINTEY, B EEOREEEL ESFIT L0 0
OMENIY EFonTngd, ZhidE&®7cd) Rasmussen (1957) |
Hirschmann (1958), McGilvray (1977) .
(2009) TH 2,

Hewings (1982). Miller and Blair

20.108 VAU F = T7WREET /IR ITERAZRES 2 ORI O, I—
2l ET VTR EE 2R ET 572 DIEATE 5, LAV T = 7750
FIEFHIH T HBE O S 2 /Rl 2 I Ch 5,

BRHIATTEBE DM S 2" REHRETH D,

—F. I— 2 W {THIDLT

20.109 b HHARTRA TR, EEXE O % TER O R S (T EHE AR DOSIE
Pk o THEABND, VAN TUENRIEEIL. thoEE~OERE - H
PR B A R Lo VA o F = ZHATHIOFN G B b5, £ 20. 14 Tl
DFEZE L OB ITHEEN R bRV O T8ESE | (bj= 1.8704) ThH D,

20. 110 % EEIIFEREMRCH D, THERE 1Tt Z < DEEND OHFEA
EVIL L=, MmO EITEEAE AT 7249,
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20.111 Forward linkages are supply-oriented. The industry ‘Electricity’ supplies
electricity to all other industries, and therefore, this industry is expected to have strong
forward linkages (many clients) but weak backward linkages (few inputs). The row totals
of the direct output coefficients and the Ghosh Inverse output coefficients are reflecting
the intensity of forward linkages. In Table 20.15, the industry ‘Business services’ has the

strongest forward linkages (f;= 2.0866).

20.112 There is a discussion whether the on-diagonal elements of the input and output
coefficients should be included or netted out of the summations. If all uses and supply
effects are covered, then they are appropriately included. If, however, the focus is on
the industry’s backward dependence on other industries, and the forward dependence
of an industry on the purchases by other industries of its products, then the on-diagonal

elements should be excluded. Also various normalizations of those measures have

been used in empirical studies.

20. 111 mi7EBILMEIEMR CTH 5, B IO TOEIEIZE ) 4 it
BT oo, BMOWRTHEMEZR TS (BENZV) 28, BHERITHE (BA
WHIRN) ETFIREND, EERPERRE L T — 2 2 W TAIE R DIT A
I3, BT ER DR & Sk LT D, 3K 20. 15 Ti&, TRIEEEFTY—E 2| O

FHEREAR LV (f= 2.0866),

20. 112 BALRE & PEHRE ORI AITY LOBERZGFHI GO &0, #EL
BIK RENE V) RUCOWTITEMA H D, B TOMMH L DRI R S
Nokeb, TNLIFHEURETEEN TSI LIZRD, L, HDHEED
M DOFEHRICIT 2% TIKIFL . B DFEEOMDEII L D EFED O
LA 2 BT 272613, AITH LOBERITE LGN LNEIEA D,
ERE LB TE TIE. 2D IREORE« R EAUEAFIH ST s

Table 20.14 Backward linkages

% 20.14 %7758

20.113 When linkages are being measured in order to compare the structure of
production or technologies between countries, the matrix of input coefficients for
intermediate consumption should be derived from total inter-industry transactions,
disregarding whether the intermediate consumption is of domestic or foreign origin. On
the other hand, if linkages are being used to identify key industries with high multipliers
in a particular

economy, then only domestic intermediate consumption should be used

to assess the forward and backward linkages in the national context.

20. 113 H[EF OEESEM OMIE 2 k4 2 B TERBZHIET 57 51
PRENHE DENM TH 20 AN TH 202203, TN TOEEMEG2 5
PREHE ORAREATI Z EHT 5 & Th D, —77. FERFICBO TR
MR WEEPERZRFFET 2 AR CTEMZHEMN T 2261, ERNTREEEOA2%Z
MWT, —EHREFNORTTEE & %7 EE 25 55 ~& Th 5,
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Table 20.15 Forward linkages

# 20.15 Hif7EE

20.114 If !'-;'j is the nx n matrix of the Leontief inverse (I — A)~? then the backward

linkage BL ; of the sector j is computed as:
By = iﬂ
If however

g;; is the nx n matrix of the Ghosh inverse (I — B)™* then the forward

linkage FL;of the sector i is computed as:

FL=)
=L

20.115 The results for forward and backward linkages are summarised in Table 20.16.
Manufacturing has the highest backward linkages and business services the highest

forward linkages. The lowest linkages are reported for other services.

20.114 li; NLA v F = 7155 U — A7 OnXnfTHTh 572 b HHj 0%
Jidf BLyap  Fomy Hisns,

B =i|§

—J5. Gij N A— 24T (I —B)™t OnXnfTHITH D76, EBMiDT T E
B FL ZLiTomvEHESND,

FlLi= _,Z:E:

20. 115 Fii7EEE & % TR OFERIZE 20. 16 ITF L OB TS, hFHEEY

Db EWOITRLESE, Al EBEN R bWV ORI FEERY—EATH D, H#
BN IRV DIZF DY — 2 Th 5,

Table 20.16 Forward and backward linkages

% 20.16 RiHEHE & % 5 EE

20.116 The normalised backward linkage NBL; of the sector j is computed as:
The normalised forward linkage NFL; of the sector i is computed as:

In both cases, the linkage of sectors j is divided by the average of all linkages.

20. 116 MO IEM LS =% F0ER VBL 3L Fo@E B Eh b,

wm-$ut$ 5
i ER L S zmiFER NFL IZLLFo#Ey B s,
WTNOSE S, TP OEBITETOEMEOENZ L > TRESHTHD

Table 20.17 Normalised forward and backward linkages

#20.17 EHbS I 7-miFERE & % 5HE
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20.117 For a key sector we expect that NBL > 1 and NFL > 1. A sector with strong
backward linkages is classified with NBL > 1 and NFL < 1. A sector with strong
forward linkages reports NBL <1and NFL >1.

A non-key sector has values below unity for both NBL < 1andNFL <1.

20.118 Table 20.17 shows that agriculture is a key sector with NBL=1.0899 and

NFL = 1.1437. Manufacturing is a sector with strong backward linkages with NBL=
1.0914 and NFL = 0.9471. Business services is a sector with strong forward linkages
with NBL =0.9130 and NFL = 1.2294. Other services is a non-key sector with NBL =

0.8186 and NFL =0.7099.

FEEMCOWTIE, NBL >1 O NFL >1 3RS, k7
BIASHRV VISR IS NBL>1 7> NFL <1 THME S, B EEIA R I
NBL <1 7»> NFL>1%Z#WET 5,

FELEEMM OMEIT NBL <1 7> NFL <1 L5 T 1 % FlE%,

20. 117

20.118 3 20.17 1%, B3ENNBL =1.0899 7>> NFL =1, 143 O EHEEHTH
52 EERLTWD, BEESEIINBL =1. 0914 />> NFL=0. 9471 DRV & J5 58 B
ZEFOWMTdH 5, R EEFTY — AL NBL=0.9130 7> NFL =1.2294 D
WHITTER 2 FFHEM CThH 5, ZDfhH— B XL NBL=0.8186 7> NFL =
0.7099 DIEEEHMATH 5,

1159




BES

Table 20.1 Input-Output Table at basic prices

Billions of Euro

PRODUCTS FINAL USE Total
Agricul- Manufa Construc Trade, Finance Other Final consumption Gross fixed Changes in ot:)tg:itcat
ture cturin tion trans.and and service H hoids G " capital inventories Exports rices
g comm. business 5 QUSENOIAS L:OVEMMNEL ¢ mation P
service

PRODUCTS (1) (2) 3) 4) (3) (6) () (8) (9 (10) (1) (12)
Agriculture (1 3 20 1 9 3 5 42
Manufacturing (2 7 394 48 26 11 30 250 7 93 - 58 611 1451
Construction (3 1 11 18 8 28 10 5 153 1 234
Trade, transport and comm. (4 4 139 17 181 38 40 317 15 39 6 111 907
Finance and business
services (5 6 131 30 124 261 51 313 3 25 66 1010
Other services (6 18 3 12 17 47 147 472 2 2 721
Total at basic prices (7 21 713 116 352 455 179 1041 497 314 - 49 795 4 365
Imports (8 kil 283 17 28 31 21 128 9 61 3 189 833
Taxes less subsidies on
products (9 2 10 2 12 17 24 191 B 34 257
Total at purchasers’ prices (10 27 1 007 135 457 402 224 1319 513 409 - 18 984 5455
Compensation of employees (11 308 69 294 191 364 1232
Other taxes less subsidies
on production (12 & 2 - 3 - -13
Consumption of fixed capital (13 8 79 5 60 160 B3 374
Net operating surplus/MNet
Threr e (14 60 25 101 252 7T 523

GVA (13) 15 445 99 454 608 497 2117

Total input at basic prices  (16) 42 1451 234 907 1010 721 1319 513 409 - 18 984

Germany 2009
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#20.1 EAXMEOBRAEHR

102 —o
£ BiEER B
BE SEx HvE @EE- ERE- T WarHe BEE EEEEH & %ga
- HERR Y—F S RARA
BIE H—ER A =
350 {1) (2) (3) (4) (9) (8) (7 (8) )] (10) (11 (12)
B 20 3 20 1 g 3 5 42
Bt (2) 7 394 48 56 11 30 250 7 a5 - 58 611 1451
B (3) 1 11 18 8 28 10 5 153 1 234
% - Ee - EE (4) 4 139 17 181 38 40 317 15 39 6 111 907
S8 - HEERH—ER (5) B 131 30 124 261 51 313 3 25 86 1010
FOMH—ER (6) 18 3 12 17 47 147 472 2 2 721
EREEOEET (7 21 713 118 282 155 179 1041 497 314 - 49 795 4 365
WA (8) 5 283 17 58 31 21 128 9 61 31 189 833
EEWMB LR
(EEEkS) (@) 2 10 2 12 17 24 151 6 34 257|
EAEHEOEET (10) 27 1 007 135 452 402 294 1319 513 409 ~18 o984] 5 455
| & RED 6 308 69 294 191 364 1232
EEICHE=hLTOHROR
(FERRmBisE) (12) 6 -2 -1 5 -7 -12
B AR ) (13) 8 79 5 80 160 83 374
ERAH ) REFE @) (1g 7 60 25 101 252 7 523
A iE (15) 15 445 99 454 608 497 2 117
EEREOEEA (18) 42 1451 234 907 1010 721 1319 513 409 - 18 984
K 2009
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Box 20.1 Quantities, prices, values and volumes in 10Ts

This box shows how quantities, prices, values and volumes are related in the IOTs.

10T of previous year (base year).
Quantities, prices and valuesare known

10T of following year (current year)
Quantities, prices and values are known

agncutt | Manet. | Sendce | Pnal Cuiput Agicut | Mamef. | Senice | Fina cutput
ure and 5 Lse e and 5 us2
const. const
Table 1 CuaNTIes N Dase vear TaDie 4 QUATIHes In cument vear
Agriculturs 4 7 z ] 2 Agriculture 5 9 3 1 ]
Manur. and Manur. and
fr— k Tz 1 1z 21z et ° ™ il 1E =3
Services 5 w & 106 136 Services. [ 4 n 1o WE
Lanour 4 13 2 an Labour 5 14 E 43
NOS NOS:
Input Input
Table 2 Prices In base year Tanle 5: Frices In cument year
Agriculture 4 4 4 4 Agncuiture 5 H 5 5
Manut. and Marf. and
const 2 z 2 2 const 3 3 3
Senvices 1 3 3 3 Sarviss 4 4 4 4
Wage ratz 5 T i) Wage rata L3 £l 13
NOS NOS
Input Input
Table 3 10T of base vear (valuss) Tanke & IO af cument vear (vaiues)
Agriculture 18 28 8 E] Agrcutture 25 45 15 55 14D
Manuf. and Maruf. and
13 144 38 224 424 30 236 [~} 348 £5
const. const.
Services 15 ] 24 313 408 Sarvices 24 B4 44 440 s32
Er o 20 o 207 a8 (20T 30 126 312 488
employess employess
NOS 18 110 131 | 260 NOS Fil 186 158 375
[ & | | e 578 T35 | Input 140 58 562 543 2344
Tabke 7: 0T of culrent vear at brces of Base Vaar (VOlmes|
Agricutturs 0 36 12 44 12
Manur. ang
congt n 152 4z 23z 445
el nq surpiLs i compied as . Sarvices 18 63 5] 330 444
o = 3 216 338
empioyess
NCS bi] a7 141 257
Input 12 446 444 606 1608
Tale 3: Price Index (Basa vear = 1001
Agriculture 1250 1250 125.0 1250
:;':L"' LI 1500 150.0 150.0 1500
Tice Inoes = Table 5/ Tatle 2. Senices 1333 1333 133.3 1333
Come. of 1200 1265 1844
Empioyees
NOS:
input
Tanka 9: olurne Indext {Base year - 100
\olume Index = Tabie 7/ Tabie 3 Agricufiure 1250 1266 150.0 1222 1273
Manatf. and 114 1055 110.5 1036 1052
Senices 1200 1235 137.5 1036 106.3
Comp. of 1250 1077 104.3 1065
NOS 1526 362 107.6 1027
Input 1273 1052 103.8 4.8 1073
Tanie 100 Value Inex (Sase Year = 1001
Agricufiure 156.3 1607 1875 1523 158.1
Manarf. and 166.7 1583 1653 1554 1578
Sarvices 160.0 1647 1833 1364 145.1
Comp. of
- 150.0 1385 1507 1472
falug Index: = Table § / Table 3 empioyees
NOS | 1s32 155.1 1205 144.2
Tnput 561 1578 LLoA 1453 1456

Ry 72201 BAEHKROWE., M. M. H&E

ZOFR v 7 A3, K. 5. EERARAEHZICBVWTEO LS [CHE#ET S0 ETT,

WMEQMARNE (BEF)
Hi. (@, @EH R

BEOBRAEHE (HiE)
. . @SR

EX3 i - =¥ e R mE B - Bk A
BE AR (] BRR AR A
1 EWEOHER 4 MKk
2 4 7 2 [ 22 X3 5 [] 3 n 28
Wl - iR 9 72 19 12 212 ol - iR 1 7 2 16 223
$—rA%R 5 17 8 108 138 Y—EAR 6 21 1 10 148
%8 4 13 p] 40 % 5 " 24 43
BERW () ERAM (W)
38 o
2 BMEOHRS 5 IO
4 4 4 4 5 5 5 5
2 2 2 2 3 3 3 3
3 3 3 3 4 4 4 4
® 5 7 9 6 ] 13
HREW (b HEAW (WD)
BA 3N
#3: WREORARNSR (80 #£6: HIEORAFEIHE (B0
[T 16 28 8 3% 88 [T 25 45 15 55 140
B - R 18 144 kL] 224 424 il - IR 30 228 ] 348 569
H—E AR 5 51 24 8 408 AR 24 8 a4 440 592
TR JFL 4 DR 20 91 207 318 L] 30 126 312 488
R () 19 110 131 260 HERE () 3 186 158 ars
LN 88 424 408 578 1438 A 140 668 592 843 2244
#7 : WWERCRR S W SEEORAGINS (SR
nE 20 36 12 44 12
ol - R 20 152 42 232 448
#—Exg 18 63 33 330 444
. i i LR 25 98 216 339
LE ol At ERRH (W) 2 o 141 267
23S 12 448 444 506 1608

filfs S =25/ %22

EiRE=% T/ %3

W% =2 6/ 2 3

¥ 8 : fEEER (EME=100)

[ 1250 1250 125.0 1250
Bl - AR 150.0 150.0 150.0 150.0
s 1333 133.3 1333 1333
il ¥ i 1200 1286 1444

A (80

2N

®9: Wik GRRG=100)

13 1250 1286 150.0 1222 1273
il - BRE 1111 1056 1105 1036 1052
A% 120.0 1235 137.5 103.8 108.8
L LiEa ] 1250 1077 104.3 106.6
HERE (W) 1526 882 107.6 102.7
TN 127.3 105.2 108.8 1048 107.3

10 : fESIE (LMWE=100)

mE 156.3 160.7 1875 152.8 159.1
ik - R 166.7 1583 1658 1554 1578
H—AR 160.0 164.7 1833 1384 145.1
RS R 150.0 1385 150.7 147.2
HERE () 163.2 169.1 1206 144.2
=28 758.1 1578 145.1 458 1456




Table 20.2 Input coefficients of Input-Output Table

FRODUCTS FINAL LIS
Agricu- Manufac- Consinuc- Trade, Finance and  Other Final consampbon Gmss fived Changes in
hure turing tion rans. and business eervioes — o rcaplal Fvenfiories Exports
comm. Zmryice Housshoids Govemmnst formation
FPRODUCTS 13 2) [E0) 1) 151 ] [55] 18 [EN () {11
Agriculturs (1) | 0O&632 0.033 [uls uii Y O.00a1 0.000= 1l aph] 0.0000 0SS 0.00=4
ntanutacturing 2} | 01886 02716 D048 D619 00110 0.0494 | Do15594 00145 02323 32475 DEIDS
\Construction @) | 00218 00077 D074 00088 0.0278 0.013% | D0.O035 0.3748 0.0003
Trade, trarsport amd oomm. [4) | 00838 0.08ss ODO739 0.200a 0.0377 0.0552 oDz407 0.0z=2 0.0843 -0.3404 0124
Smance and business 5) | 01443 oS0 DoizBE OL13TD 0.z5E4 0.074z | 02370 0.o0s0 0.0807 00207 D.OET3
services
(Other services 5} |oD0ss 0042z DO138 00432 0.04E5 0.oess | 01113 0.3210 0.opss -00M45  0.009S
mports (Fi | 01085 0.1%=0 OO737F oo 0.0303 0.0287 1l ] 0.o17= 0.1502 -1.7247 D182
Tawes less subskdes on 8} | 00361 0.0071 DDOTE 00133 D015 0.033% | D.1142 0.o1z2 0.0824 0,000
products
Compensation of employees | (3) | 01342 02922 02939 03348 01533 0.5055
Dther @xes o subsidies (iop|0.%£05 -0.0017 -0UDDOE -0.000% O0.0045 =000z
on producion
Consumpbion of fxed capital | (11)]| 01832 0.0=44 00217 ODo=E1 0. 15=0 0.087&
Met operating surpiLes (12| 01743 00494  DoA0BD DO1143 02453 0.9083
Total Input at basic prices | (131 10000 1.0000 90000  9.0000 1.0000 1.0000 | 40000 1.0000 1.0000 10000  1.0000
Empty cells
£ 20.2 BAPEHKROBRARE
£EH B
RR NE&R RER BR-  &M- fq? BEAR 'amztx'mn:h )
;!anm ﬁ::;i ’fz =it B s Wit
E£EW Mm@ @ @ ® _® M ®  ©® (o (1)
| + 3 (1) | 0.0892 0.0139 0.0004 0.0001 0.0008 | 0.0071 0.0000 -0.1886  0.0054
L5 3 (2) |0.1686 02718 0.2048  0.0619 0.0110  0.0414 | 0.1894 0.0146 0.2323 3.2475  0.6205
31 3 (3) |0.0219 0.0077 0.0749 0.0088 0.0278  0.0139 | 0.0035 0.3746 0.0009
(P 2 {11 1 (4) |0.0838 0.0956 0.0739  0.2000 0.0377  0.0552 | 0.2407 0.0293 0.0943 -0.3404 0.1124
*M - HERFT—ER (5)|0.1443 00906 0.1284 0.1370 02584 00712 | 0.2370 0.0050 0.0607 0.0207  0.0673
TDMY—ER (6) |0.0095 00122 00138 0.0132 00166  0.0659 | 0.1113 0.8210 0.0055 -0.0146  0.0016
WA (7)|0.1095 0.1950 0.0737 0.0641 00303 00287 | 0.0969 00179  0.1502  -1.7247  0.1921
EEMMEh LR (B (8) |0.0361 0.0071 0.0078 0.0133 0.0164  0.0339 | 0.1142 0.0122 0.0824 -0.0001
BB )
RAEEMN (9) |0.1342 02122 0.2039 0.3248 01893  0.5055
£EITREhBZFOMOB | (10)|-0.1408 -0.0017 -0.0008 -0.0009  0.0045  -0.0102
(ZRADS)
BERFRRE (11)] 0.1892 0.0544 0.0217 0.0661 0.1580 0.0876
HEREM (R) |(12)] 0.1743 0.0414 0.1080 0.1113 02499  0.1063
AEBEOBRA | (13)] 1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 | 1.0000 1.0000 1.0000 1.0000  1.0000

I Z@otL
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Table 20.3 Output coefficients of Input-Output Table

PRODUCTS FINAL USE Total
AgQrcul- Manwac- Constmuc-  Trade, Finance and Other Final ml‘s&l.ll'l‘ﬂﬂm Enoss Teed mamealn' s
e fon  imnsand  business  senices capital Inventonies  Ex
g Houssnolds Govemmnigt L T POTE| prices
PROOUCTS COmIm. sardios formation
L] 2 (&3] i) [5) [5) T} (E) @ {10} 11} [12)
Agrculturs (13| cossz 0.47a5 0.0052 00026 00132 [ 0216 -0.0002 0.0803  0.1255 | 1.0000
Manufachuring [2)| 00049 0.2716 00331 D.0387 QL0077 Qo206 | Q4721 0.o0s2 D.0554 00401 04209 1.0000
Construction [3)| 00039 00475 00745 0.0344 o.1201 00426 | 0.0138 06535 0.0035 | 1.0000
Trade, fransport and comm. | (4) | 00039 0.1531 00491 0.2000 0.0420 00439 | 03502 0.0166 0.0425 0.0067  0.1221| 1.0000
Finance and busness [5)|0.0DSD 0.1301 00296 01230 02534 0.0508 | 0.3096 0.0026 00245 00004 00556 1.0000
B2rVIces
Othar sarvices [5) | 0LODDE 00245 ODOMME  D.DIES p.oz3z 00650 | 02038 0.6552 0.0031 0.0004 0.0022| 1.0000
Imgoats (7| cooss 03399 00207 0.06%8 00358 00248 | 0.1535 0.0110 0.0737 0.0371 02271 | 1.0000
Taxes less suDskies on [8)|0UODSS 0.0400 00071 D.047T1 00624 00240 | 0.5856 0.0242 0.1310 -0.0003( 1.0000
products
Compensation of employees | (9) [ 00046 02499 00555 0.2383 D.1552 [.2056 1.0000
Othertames less subsidies | (10)| 04837 01973 0JME2 0.0 40.3585 0.5023 1.0000
on  pmduction
Consumption of fixed capital | (11)| 00213 0.2107 00136 0.1600 0.4260 0.1685 1.0000
Het opeating surplus (12)| 00141 01149 00434 01530 0.4330 D.1456 1.0000
Empty calls
% 20.3 BAEHKROEHFRE
EEY BREA KT
RE MEX HER BX-E oM A%K TR RRAR BEER ERED  WE | ol
S e e
Wi - B8 FAY—E H#—E ey ER S 70
EEY
(@) 2 (3) @ (5) (6) () (8) (€)] (109) (1) (12)
B (1) | 0.0692 0.4785 0.0092 0.0026 0.0132 | 0.2216 -0.0004 0.0803  0.1258 | 1.0000
LT § 3 (2)|0.0049 02716 00331 0.0387 0.0077 0.0206 0.1721 0.0052 0.0654 -0.0401  0.4209 | 1.0000
1% 3 (3)|0.0039 0.0475 0.0749  0.0341 0.1201 0.0426 0.0198 0.6535 0.0036 | 1.0000
ik - Eif - AE (4)| 0.0039 0.1531 0.0191  0.2000 0.0420 0.0439 0.3502 0.0166 0.0425 0.0067  0.1221| 1.0000
W - HBEFHY—ER (5)|0.0060 0.1301 0.0298 0.1230 0.2584 0.0508 0.3096 0.0026 0.0245 -0.0004  0.0656 | 1.0000
Y —ER (6) | 0.0006 0.0245 00045 0.0166 0.0232 0.0659 0.2038 0.6552 0.0031 0.0004  0.0022 | 1.0000
A (7)|0.0055 0.3399 0.0207 0.0698 0.0368 0.0248 0.1535 0.0110 0.0737 0.0371  0.2271| 1.0000
EEYICHEEA BB (2% | (8)]|0.0059 0.0400 0.0071  0.0471 0.0644 0.0949 0.5856 0.0242 0.1310 -0.0003| 1.0000
UED)
ERESMN (9)|0.0046 02499 00559 0.2389 0.1552 0.2956 1.0000
EEICHREhZF0OMOK | (10)] 04837 01973 00162 0.0691 -0.3685 0.6023 1.0000
(ERmBIR)
EEEAFE (11)] 0.0213 0.2107 00136 0.1600 0.4260 0.1685 1.0000
HERE (E) (12)] 0.0141 0.1149  0.0484  0.1930 0.4830 0.1466 1,0000
ZEEotIL

1164




Table 20.4 Input coefficients for domestic intermediate consumption

#20.4 ERNTHEEORALE

FRODUCTS EED
] Trade,  Finance and EEIES -1 HE- SR-HEE Tofh
Agricul- Manufac-Construc- ftrans.and business Other Eig @ Y —ER H—FE
ture  turing tian COMET_ SEMICE Ervices = A
PRODUCTS (1) 2 @ W (5) T EED
Agricufture {1)[00892 00132 00000 00004 | 0O0DD1  D.0OOB _ (0 ) ) ) ©) ©
Manufacturing {2) (01888 02716 02ME 00819 00110 D.0414 mx (1)[0.0692 0.0139  0.0000  0.0004 0.0001 0.0008
Construction {(3) |00219 00077 0074 00022 00278 00130 SER (2)]0.1686 0.2716  0.2048  0.0619 00110  0.0414
Trade, transport and comm. | (4) |0.083% 0095 0073 02000 00377 0.0552 mEx (3)10.0219 0.0077 00746 00088 00278  0.0139
e (5)|01442 0poDE 01284 01370 02884 0.OTH2 Ak - - BE (4)10.0838 0.0956 00739 02000 00377 0.0552
services & - HERAY—ER (5)[0.1443 0.0906 0.1284 0.1370 0.2584 0.0712
Other services {6) |00095 0122 00138 00132 00166 D.DGSD ZOfHY—E R (6)]0.0095 00122 00138 00132  0.0166  0.0659
Tol (7) | 04974 04016 04958 04214 03516 02483 &&t (7)]0.4974 04916 04958  0.4214 0.3518 0.2483
Table 20.5 Leontief matrix #20.5 LFrvF =775
PRODUCTS
ET %0
Trade, Finance and :
Agricul- Manufae-Construe- fransand  business Other Bx  HER BEX ;&* ;ﬁ %ﬂ;?ﬁgz! ﬁ{__a?:fm
PRODUCTS ure 'IJ.IIIFIQ ton Comm. SEMICe BEMVICES igw m =2
(1} 2} 3) {4) (5) {6)
Egricuiture {1) [0.8208 00130 00000 -0.0004  -0.0001  -0.0008 m 2 G “) ®) ®)
Manufacturing {2) |-0.1885 07234 02048 00818 -0.0N10 00414 Az (1)]0.9308 -0.0139 0.0000 -0.0004  -D.0001  -0.0008
Construction (3) [-0021e -D.0077 00251 -0.0083 -0.0278  -0.0132 i:: {? g;g?g %';208?'; ';:20;'18 ";'gigz EE;;E 'E'E‘:;;
Trade, transport and comm. | (4) [-0.0332 -0D.0958 -0.073% 08000  -0.0377  -0.0852 . ) il : i e G
Finance and business 5 e - e - E{E (4) |-0.0838 -0.0956 -0.0739 0.8000 -0.0377 -0.0552
: Lt . s - & - AFRFH—E R (5)|-0.1443 -0.0906 -0.1284 -0.1370  0.7416  -0.0712
SEMiges 01%42 00208 -O.1284 01270 0.7#18 40Tz F DY —E R (6)|-0.0095 -0.0122 -0.0138 -0.0132  -0.0166  0.9341
Other services (6] 00085 00122 -0.0138  -0.0132  0.0186  0.8341
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Table 20.6 Leontief Inverse #20.6 VA UFxT7HITH
PRODUCTS EEY
) Trade, Finance and BE HEFx BEE BE- SM-0EE T
Agricul- Manufac- Construc- trans.and  business Other EH#g-m FAY—FER H—F
PRODUCTS ture turing tion COomm. senvice SEMVICES £ {E Z
(n 2} (2 ) (3) (@) (1) 2) (3) ) (5) (6)
Agriculture {1) | 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021 ES (1) 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021
Manufacturing {2) |0.2801 14040 03273 01207 0411 D.oFra oy @) | 02801 14010 03273 0.1207 0.0411 0.0776
Construction {3) |0.0383 00207 1.0835 D.0214 00428 00217 B 3)| 00383 00207 10035 0.0214 0.0429 0.0217
Trade, transport and comm. | (4] |0.1650 ©0.1338 0.1548 1.2805 0.0757 0.0220 . e ’, ’ Do ) ) )
Fmance and business {6) |0.2834 02155 0.2615 0.2578 1.3775 01339 B - - liE R (4) [ 0.1650 0'11338 0.1548 1.2805 0.0757 0.0920
services & - HEEFY—ER (5)| 02834 02155 02615 02578 13775  0.1339
Other services {6) |0.0225 00252 00273 0.0244 00287 1.0758 TotY— t‘:i"_ (S) ?gé?i ?g?gi ?gé;i ?gé;i ?géi; lgggg
Total {7)|1.8878 18704 1.BGOS 1.7074 1.5648 14029 =1l (H]1 = . - = - - -
Table 20.7 Quantity I-O model based on monetary data 3 20.7 EEBBENMNICESSYEBRAEHRET LV
PRODUCTS £EW e &
Final Output . . 4
T T ———— .| BE MEE REZ  @EE- M- NRE TO0Y | mm
Agricul- Manufac- Construc- ftrans.and  business Other Eig -8 PrUP—EAR —EZXR
PRODUCTS ture  turing tion COIMIM. senvice SEMVITES EEY =
1) 2) (3 ) (5) () ) 3 (1) ) (3) () (5) (6) (7) (8)
Leontief nverse [FA)7 ¥ X LA F x FETH (A)T y X
Agriculture {1) | 1.078& 0.0211 0.0050 0.0024 D.0003 00021 18 42 mE (1)) 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021 18 42
Manufacturing (2) | 0.2801 1.4D40 03273 01207 00411 0.0778 05 | 1451 g%i g %ﬁ;éﬁ@ ?%g ggﬂ g%; ggﬁ %S gz
Construction {3) | 0.0382 0.0207 1.0835 0.0214 0.0429 o.o217 159 234 B _ : : . - z :
Trade, transport and comm. | {4) | 01650 0.1838 0.1543  1.2305 0.0757 00920 | 488 007 w2 - EE (4) (01650 0.1838 01548  1.2805 00757 00920 | 485 907
Finance and business (5) 02834 0.2185 02615  0.2578 1.3775 0.1339 408 | 1010 Sk - HAPRFH—EX (5)]0.2834 02155 02615 02578 1.3775 0.1339 406 | 1010
SEMICes
Other services {6) |0.0225 0.0252 00273 00246 00267 10758 | 623 721 oY —ER (6)]00225 00252 00273 00246 00267 10756 | 623 £
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Table 20.8 Price I-O model based on monetary data

PRODUCTS ) . )
Trade, Finance and Input coefficient |  Price
Agricul- Manufac- Construc- trans.and  business Other |for primary inputs|  index
ture turing tion COMIM. service EEMVIES
PRODUCTS
(1) 2) (3 (4} (5} (8) (7} (&)
Transposed Leontief inverse (I-A") W Price
index
Agriculture {1)| 1.0v8E8 D_2801 0.0383 01850 02834 0.0225 05026 1.0000
Manufacturing (2) |0.0211 14040 00207 0O.1838 0.2155 0.0252 0.5084 1.0000
Construction (3) |0.0050 03273 10835 O.1548 0.2615 0.0273 0.5042 1.0000
Trade, transport and comm. | {4} | 0.0024 01207 00214 1.2B05 0.2578 0.0248 0.5786 1.0000
Finance and business {5)
services 0.0008 00411 00429 0.0757 1.3775 0.0267 0.8484 1.0000
Other services (6) | 0.0021 00778 00217 0.0820 0.1338 1.0758 0.7517 1.0000

#20.8 EWHIBAIZE S MBEERAEHET LV

EED
BE HEEX BEX BE- Th-ABE 0| FREBEAD filite
g{@ F—ER  H—Ez| BARR ik
EE =
(1) (2) (3) (4) (3) (6) (7) (8)
B A= LA T = 7015 (1A )] w filitE
st
B¥ (1)|1.0786 02801 00383 01650 0.2834 0.0225 0.5026 1.0000
s (2)|0.0211 14040 00207 01838 0.2155 0.0252 0.5084 1.0000
BER (3)| 00050 03273 10935 01548 0.2615 0.0273 0.5042 1.0000
B - EW - B (4)[0.0024 01207 0.0214 1.2805 0.2578 0.0246 0.5786 1.0000
&Ek - HEERY—ER (5)
00008 00411 00420 0.0757 1.3775 0.0267 0.6484 1.0000
Z Dttt —E R (6)|0.0021 00776 00217  0.0920 0.1339 1.0756 0.7517 1.0000
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This box shows how the I-0 model n

PHYSICAL INPUT-OUTPUT TABLES

Box 20.2 Quantity I-O model

v be appl

Quantities, prces and values ane known.

1ed to quantities

and values,

MONETARY INPUT-OUTPUT TABLES

Duantities and unit wage rates for labour are known.
Agneul-  Manut, and Agncul- Manuland
fure: const,  Services Final use  Oulpad hure const.  Senvices Finaluse Cutput
Table 1; Input-output fable {qua ivsh © Input-outpat table Tquantities)
Agriculiure 40 BE 20 84 2 Agniculture 40 68 20 84 22
M. and 10.0 760 200 140 .0 Manuf, and 0.0 760 200 1140 2200
const const
Senaces 40 1|0 a0 1105 1405 Services 40 180 a0 1105 1405
Labour 50 140 4.0 430 Labur 50 140 240 430
Table 2: Prices Tl 2. Prices
[Agnicuiture Agriculture 500 5.00 500 500
Manuf, and Manuf. and 200 200 200 200
consl const
Sernces B
| Services 4.00 4.00 400 400
Labour 10.00 12.00 20.00 Labour 1000 1300 000
Tabke 3. nput-output tabke (values) Table: 3: Input-output table: (values)
| Agncudture Agnculture 20,00 3400 1000 42 00 106.00
Manuf. and (Manuf. and 2000 152,00 4000 22800 440,00
const const
Services Senvices 16.00 7200 3200 44200 56200
Labour 5000 18200 48000 Labour 5000 18200 48000 T12.00
Input Input 10600 44000 56200 71200
Table 4. Ingat coefficients (quanties/gurantities) Tabbe 4. Input coefficients (valueshalues)
Agnculture | 01887 00309 0042 Agnculture | 0.1887 0or; D0E 00ss
Manud. and | 04717 0.3455 01423 (Manuf. and | 0.1887 03455 00712 032
const, const
Services 0.1887 00818  0.0589 Services 01509 01636 00560 06208
Labaur 02358 00636 01708 L abour 04717 04136 08541
Table 5 Leonhe! matnx Table 5 Leonhe! matnx
Agriculture | 08113 -0.0308 (Agnculbere | 08113 Q073 0078
Manuf. and | 04717 06545 -0.1423 Manuf. and | -0.1887 06545 00712
conat const
Senices O 1887 00818 08431 | Services 01508 01635 09431
Assumption: Final demand of product B increases by 10% Assumption: Final demand of product B increases by 10%
Table B: Leontef imverse Table 6: Leontief inverse
1.2784 00639  0.0289 A 1.2764 018567 00381
Manuf. and | 0.9942 16069 02676 Manuf. and | 0.3977 16060  0.1288
const. const.
Services | 03416 01522 10885 02733 03044 10885
Table 7 Cuartity mput-outpat meodel Table 7 Cuantty input-cifput model
Leonted inverse Final use Leontief inverse Final use  Castput
Output
Agnculture | 12764 0.0639 00289 B4 28 (Agnculture | 12764 01587 00361 42.00 109 64
Manuf and | 09942 168069 02576 1254 2283 Manuf. and | 0.3077 16063 01288 25080 4TG64
const. const.
Services 03418 0.1522 1.0385 110.5 1422 | Semvices 0.2733 0.3044 1.0B85 44200 56B34
Table 8 Progected input ) Table B Projected mput-output table (values)
Agncul Manut O Agneul Manuf Oudput
ture and Services  Final use ture and Senvices  Final use
const const
| Agricultune 41 T4 20 84 FIE Agniculture 2069 36.83 1012 4200 10064
Manut. and 103 23 202 1254 2383 (Mand. and 2069 164 66 4049 250.80 ATE B4
const. 1422 const 568,84
it 41 185 81 105 M8 HAY 1655 700 3240 44200 T80
Labour 52 152 243 Labour 6172 19715 48583
Input nout | 10964 47664 G6BG4 73480
Tabde 9. Growth rates in % Tatde 9. Growth rafes m %
| Agrculiurne 34 a3 12 34 (Agnculture 34 B3 12 34
Manuf. and 34 82 12 10.0 a3 Manuf. and 34 B3 12 10.0 a2
const.
34 83 12 12 Services 34 B3 12 12
34 83 12 38 Labowr | 34 83 12 ) 32
| input 34 83 12 32

Ry 7 2202 YEBAEHET IV

o 7 AR AREF LR L

ol oder el frd 8 EH e

IEAEhDY

S IN RS

W A EE 2

M, &, SWh

L} W #$—rx 33 Wil - Y-EX
EE = RRER  EH wRE = RN R
B HARHE (Shi) P RARHE (SR
[}] 40 1] 20 a4 n2 "= 40 BE 20 a4 12
Wi - R 00 60 20 1140 2200 il - I 100 60 200 1140 2200
= A 40 180 80 1os 1405 H—raR 40 180 a0 1105 1405
kil ) 50 14.0 24.0 430 i) 50 140 240 430
"2 %2 EE
mE RE 500 5.00 500 500
i - e i - BRF 200 200 200 200
H—ERR i F—rag| 400 400 400 400
L o o L bl 10.00 13.00 2000
¥ 3 EARHE (R B3 NARRE (E8D
(1] [E= 2000 W00 1000 4200 10600
EiY - R Wik - REE 2000 152.00 4000 22800 44000
tr—EAE 16.00 200 3200 44200 56200
5000 18200  480.00 ## | S000 16200 48000 71200
Lo 108.00 #4000 58200 712.00
%4 HARR (GRS # 4 HARE (S
RE 01BEY 00309 00142 [B= 01887 00773 00178 0.0580
WG - e 04717 03455 01423 WG - ens 01387 034585 00712 03202
F— | 01887 00318 00569 t—e AR | 0.1509 01636 00588 06208
i) 0.2358 00635 01708 i) 04717 04136 08541
BS5: WALF27HA BS: VAT 7H
[E] 08113 00308 [.1] 08113 00773 00178
Sl - s | 04T 06545 01423 W - anm| 01887 06545 00712
- 01887 00818 043 T 01508 01636 08431
(O : AR OB R 0% R : EAE R ME A0
®6: L Fa TR #6: LadF o P ETR
L E 3 12764 00833 00239 [m= 1.2764 01587 00361
il | 06042 16069 02576 W& - BEm | 0.3977 16060 01288
—pEag | 03416 0152 10885 b —pag | 02722 0304 1088
ET:MENAEHETA EHT - BEEANHTFA
LT w7 B AR A [t il REER A
Ew 12764 00639 00289 (X FIE] L 12764 01597 0.0361 4200 10964
NA-RE®| 00042 16069 02576 1254 2383 wd - RE® | 03907 16069 01288 25080 47664
5 5 5 5
b —eam 03416 01522 1.0885 105 1422 b —p2m 02732 0.3044 1.0885 44200 56884
8 BREGATIHE (WE) £8: BRGARNE (W
®
as B #—Ex® BEEN 5 as s H=ER RSN g
e d # 2 1:E ] E3
[T] 41 74 20 [X) FIE] LS 2089 36 83 10,2 4200 10984
- mER 03 823 032 1254 B3 M- RER| 2069 164 66 4048 25080 47684
H—EZR a1 195 81 1105 1422 4—EAM| 1555 7800 3240 44200 56084
k) 52 152 M43 46 Eci ] | S172 19715 ass03 734 80
A . B 100.64 47664 56804 73480
0 REH (%) 0 RIS (%)
E] 3 az 12 a4 3 34 a3 12 34
if- MR 34 a3 12 10.0 83 - 34 83 12 10.0 83
mach| 34 b L iy —eag| 34 83 12 12
L x w 34 a3 12 a2
i [—EX 34 [E] 12 32
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Box 20.3 Price I-O model

PHYSICAL INPUT-OUTPUT TABLES

Quantiies and unit wage rates for labour are known
Bgricul- Manul and
ture const Services  Final use  Output

MONETARY INPUT-OUTPUT TABLES

Cuantities, prices and values are known,

Agneul-  Manuf and

ture: const Seraces Finaluse  Oulput
Table 1° Input-output table  {quantities) Table 1 Tnputoulpul table  Tquantities)
Agricultue 40 68 20 84 M2 Agnculture 40 68 20 B4 212
Manuf. and 100 T6.0 200 14 2200 Manuf. and 100 T6.0 200 1140 2200
const Const.
Services 40 180 80 10§ 1405 Services 40 180 80 105 140.5
Labour 50 140 240 430 Labour S0 M0 240 430
Tabde 2. Prices Tabke 2. Prices
| Agricufture Agriculture 500 500 500 500
Manuf. and Manuf. and 200 200 200 200
(= CONSt
f"‘b"‘;""" {ido Al 4ito Services 400 400 400 400
smiiend ? : : Labour 1000 1300 2000
Table 3: Input-output table (values) Table 3: Input-output table {values)
Agricuture Agncuture | 20.00 00 1000 4200 106.00
Manuf. and Manuf. and .00 152.00 4000 2200 440.00
consl. consl.
Sences Senvices 16.00 7200 3200 44200 56200
Labour S0.00 16200 480.00 Labour 50.00 182.00 Jﬂim.] 71200
Input Ingast 106.00 44000 56200 TI200

Table 4 Input coefficients (quantities/quantifies)

Table 4- Input coefficients (valueaivalues)

Agrcuiture | 011887 00309 00142
Manuf. and | 04717 03455 01423

const,
Senices 0.1887 ooss 0 0569
Labour 02358 0. D636 01708

Agniculture | 01887 00773 0.0178
Manuf. and [ 01887 03455 00712

const.
Services | D1508 01636 00568
Lasbour 04717 04136 08541

Table 5: Transposed input coefficients intermediates.

Table 5 Transposed input coefficients intermediates.

Agriculture | 01887 04717 01887
Manuf and | 00308 03455 00818
const
Services 00142 01433 005689

Agnculture | 01887 01887 01509
Manuf, and [ 00773 03455 01630
const.
0mys 00712 00568

Table & Transposed Leontief matrix

Table 6. Transposed Leontie! matrix

lAgncuiture | 08113 n4arny <0887
Manuf. and | -0.0309 06545 D018
conet,
Services 00142 01423 08431

Assumption: Price  of labour in industry increases by 107

Table 7. Price mged-outpul moded

Agnculture | 08113 01887 .0.1509
Manuf. and | -0.0773 06545 01636
CONSL

Tabde 7: Proce input-cutput model

Senvices 0.0178 00712 0.9431
Ui T Price  of [abour In maustry i By 0%

Transposed wverse Pnmary Product Transposed inverse  Pomary  Product
mguds v prices mpulsw price
i ngdexes
Agriculture | 1.2764 09342 034168 23535 608 Agnculture | 1.2784 03977 02733 04T17 10164
Manut. and Manud. and
const 0.0638 16069 0152 08100 213 const 0,157 16069 03044 04550 10665
Services 0.02e8 0.2578 10885 34184 402 Senvices 0.0381 0.1288 10885 .85 1.0053
Table B Projected input-output table (values Table i Proected nput-oulpat table (values)
Agricud-  Manuf. Agnicul- Cutput
fure and  Services Finaluse  Output ture and  Services  Final use
const const
2033 3456 10.16 4289 107.74 Agriculture 2033 M56 10.18 42,69 10774
2133 162.10 4266 24315 46925 ::::‘ir&l 2133 162.10 42,66 24315 48925
16.08 7238 3217 44435 56499 Services 1609 7238 A217 44435 564 99
5000 30020 480.00 __T30.20 Labour | 5000 20020 48000 730200
107.74 469.25  584.99 13020 Ingaat 107.74 48026 56409 730.20
Tabde 9. Growth rates in % Tabde 9. Growth rates in %
| Agricuture 18 16 16 18 16 Agnculiure 18 16 18 16 18
Manud and . : . E Manut. and i i _ : ", <
g 66 66 66 66 66 66 66 66 66 66
Services 05 05 05 05 05 Senvices 05 05 o5 05 05
Labour 00 100 o0 26 Labour 00 100 00 28
Input 1.6 6.5 0.5 26 Input 16 6.6 05 26

Ry 7 2203 HEREAEHTT IV

Yol b HMONT R e (ol - SRER Sl
’ | A% Waw- T-Ccim  RE A |
BRE e
1 BAKEE (SR
(53 a0 B8 20 84 FiE]
i -wms| 100 760 200 140 2200
o 40 180 a0 105 140.5
50 14.0 240 430
k] 10.00 1300 2000
3 Rk (S
[E%
- R )
4= AW
% 5000 18200  480.00
B
o4 AR (AR
01887 0D0a0s 00142
04717 03455 01423
01887 00818 00569
02358 0083 01708
S = I 2 A SR B
01887 04717 0.1867
w-eEw| 00309 03455 00018
d—vzgE | 00142 01423 00560
BE:ERENELTT TR
[ 08113 04717 0.1887
wa-een| 00308 08545 00818
s—p2® | 00142 01423 0843
G - R (fomeis S - R DREN10% B8
7 EEEAERTTA
EEENEBTA FIEOR TAm
Aow 1
HETH
Aa)
(13 12764 09842 03416 23685 508
Wil - RR® 0.063S 1 606G 01522 09100 213
#—ram | 00260 02676 10885 34154 4.02

®O; W (R o
[ E]

L7 i) WARHNE (EE

P2 RN
i »
"% 2033 3456 10,16 4269 107.74
LER 2133 16210 4266 24315 46925
= A 16,00 7238 RIT 44435 58499
i S000 20020 430.00 . 730.20
HEA 107.74 46926 55409 730.20
9 mitE (%)
[} 16 16 16 16 16
LER 66 66 66 66 66
05 05 05 05 0s
F 00 100 00 26
A 16 6.6 0.5 26

Gk, @&, ST
RE Waw: Y-EAm  Re L]
Bow ot
® 1 S (SR
T3 40 68 20 a4 212
mit-mEw| 100 760 200 140 200
F-EAE 4.0 160 80 105 1405
T 5.0 140 240 430
2 @H
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wa-wes| 200 200 200 200
- 400 400 400 400
Fel. ) 10.00 1300 2000
# 3 fdE (S
= 2000 00 1000 4200 106.00
- MIE| 2000 15200 4000 22800 44000
—EAW 16.00 7200 3200 442 00 56200
- 5000 18200 480.00 T12.00
WA | 0600 44000 G200 71200
B4 AR (IERE
T3 01887 00773 00178
01887 03486 00712
01508 01636 00569
04717 04138 0.8541
# 5 6EE S R PR O K
[T3 O1RAT 0.18A7 01508
win-mEm| 00773 03456 0.1636
$—raw | 00178 00M2 00569
®E: At ¥ = 71t
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mz-mem | 00773 06545 01638
#ovaw | 00178 00M2 09431
OO - MR (RO : B - MR OME10% R
% 7 SIS ARIEE T A
EEZhE-ERN L T
A ow EEHRS
[ 12764 | 03977 02733 04717 10164
mE- aRE
01597 1.6069 03044 04550 1 0665
s—eam | 00361 01288 10885 08541 10053
PO (REE: >y B - 50 R IRE) PARHE (S
(1] i H—Ex R T
W R %
BE 2033 3456 10.16 az68 107.74
- eRn 2133 162.10 4266 24315 46925
$—EAR 16.09 7238 mar 44435  564.99
i | 5000 20020 480.00 730.2g|
B 107.74 46925 Seawo 730.20
%9 kE (%)
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Fith 0.0 100 00 28
7 16 66 05 FI3
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Table 20.9 Emission model

PRODUCTS FINAL USE Todal
output at
Agricul- Manufac-Construc  Trage, Flnance  OMmer Final consumpton Groes Changes A
ture  turn fion ftansand and  senvices flxed In Exporis
g Housshalds Govemmnet ¥ prices

COMM. DUsiness capitial  Inveniofes

)] 2 L] (4 = (51 7l [ 5 {107} (11} f2)

Diirect emissions (1.000 tons)

Carbon dipde (C03 ) (1 0250 550 843 9162 &0 %30 12077 24 173 222 268 COB 823
Miathane [CH, ) 23| 1247 925 1 4 3 10 79 2313
Nitrous oxlse (NoO ) )| 137 62 2 4 706
Clutput { Bllicns of Eura)
Outpis at basic prices 1) 42 1451 234 o7 1010 7z
Emission coefficients (1.000 tons per bilions of Euro)
Carbon dipxdde (COy ) (5} | 219813 3T9.E15 39115 §0.336 11.857 33.541
Miatnane [CH, | (6)| 200509 0637 004 DUOSS 0.003  0U14
Nitrous oxide (N0 ) ol 3257 D043 0.001 Duom:2 0.000 000D
Inverse [I-A]"
Agnculbure [@y| 1.0ve6 0.0211 0U00E0 D.0D24 D.OD0E D0.D021
Manufaciring (9)| 0.z2301 1.404D0 03273 D.1207 D.O411 0.0776
Consbructon (10)| D0.0333 O0.0207 1.0933 D.0z14 L0429 0.0217

Trade, ranspon and comm.  [{11){ 0.1850 01838 0.1543 1.2605 D0.O7S7 0.0520
Finance and business sarvices |(12)( 0.2834 D.2155 02615 D.257y8  1.3775 D.1339

Other sendces (13) D.0225 D.0O252 0QUO2T3 D.0246 D.O267 1.0756
Direct and indirect emissions per unit of output B{l-A)
Carbon dipxdde (COy ) (14)( 363.803 556251 1865001 165.476 41.586 TE.BGE
Mathane (CHy ) (15)( 32126 1530 0.3mM D219 0058 032
Nitrous oade (M0 ) (18) 3.526 0129 0.0 D015 0.005 0ONM
Diagonal matrix of final demand ¥
Agnculbure (17)( 16003 D.ooa 0.000 0.aoa 0.000 000D
Manufaciring (18) 0.000 904.B35 0.000 0.aoa 0.000 000D
Consbruction (19) D.ood 0000 158.545 Duooa 0.000 000D

Trade, ranspon and comm.  [(20)| 0003 0UODD 0000 487822 0.0J0  0udDd
Finance and business senvices|(21)) 000D 0UO0D 0.000 DO00 405957 0UODD

Other sendces (22) D.ood D.ood 0.000 Duooa 0.000 623.171

Emission content of final demand {1.000 tons) Z = B(I-A)"Y + Eh
Carbon dipxdde (C03 ) (23)| ©&o50 302134 294490 60 T23 16 862 47 777 222 2648 B0B B23
Miatnane [CH, | (24) 578 1334 55 107 24 az 78 2313
Witrous oxde (MN20 ) (23] 63 117 5 g 2 7 4 206
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#20.9 HEHEETNL

S BiEMA BAEER

BE NAF BUE BEE-E SH-EIF Toft BisHE LEE EEZTDH L

% -BE %my— ¥—ER - #ER L]
o =it AT i
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
EiEHEE (1,000 k)
“Eem®: (CO2) (1 9 260 550893 9 162 80 990 12077 24173 222 268 908 823
AR (CH4) (2) 1247 925 1 49 3 10 79 2 313
EREER (N20) (3) 137 62 2 4 206
EdH (10fEx—n)
EEMEOEH (4) 42 1451 234 907 1010 ?21|
HHES (1,000 k210 —0)
“Eem®:E (CO2) (5)] 219.813 379615 39.115 89.336 11.957 33.541
AR (CH4) (6)] 29.609 06837 0.004 0.054 0.003 0.014
EEEERE (N20) (7 3.257 0.043 0.001 0.002 0.000 0.000
HEITH| (1-A)!
¥ (8)|] 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021
L5 (9)] 0.2801 14040 0.3273 0.1207 0.0411 0.0776
i (10)] 0.0383 0.0207 1.0935 0.0214 0.0429 0.0217
HE - EE - & (11)] 0.1650 0.1838 0.1548 1.2805 0.0757 0.0920
=B - HEERY—ER (12)| 0.2834 0.2155 0.2615 0.2578 1.3775 0.1339
FTOMY—ER (13)|] 0.0225 0.0252 0.0273 0.0246 0.0267 1.0756
EHEHL-YERE - BEESE B(-A)Y
“Ee®: (CO2) (14)| 363.803 558.261 186.001 165.476 41586 76.668
AR (CH4) (15)| 32.126 1.530 0.371 0.219 0.059 0.132
EEEERE (N20) (16) 3.526 0.129 0.031 0.0186 0.005 0.011
EETEYORATI
% 4 (17)| 18.003 0.000 0.000 0.000 0.000 0.000
SiE% (18) 0.000 904.835 0.000 0.000 0.000 0.000
-t (19) 0.000 0.000 158.546 0.000 0.000 0.000
- EE - & (20) 0.000 0.000 0.000 487.822 0.000 0.000
= - HEERY—EX (21)) 0.000 0.000 0.000 0.000 405957 0.000|
FTOMY—ER (22) 0.000 0.000 0.000 0.000 0.000 623.171
BEFEOHEE (1,000 ) Z=B(-A)'Y +Eh

“Eem®:E (CO2) (23) 6 550 505134 29490 80723 16 882 47777 222 268 908 823
A8 (CH4) (24) 578 1384 59 107 24 82 79 2 313
FEEE=ER (N20) (25) 63 117 5 8 2 T 4 206

K ©/2009
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Table 20.10 Input indicators for production activities per unit of output

PRODUCTS
Agricul-  Mamufac- Construc- tion ~ Trade, Finance Cither
ture turing frans.and and SEMCEs
comm. business
senice
(U] 2 31 (4) (5) {8}
INTERMEDIATE CONSUMPTION (bn Eurc)
Domestic goods and senvices ] 0407 D.402 0.408 0421 0.3sz 0248
Imported goods and services 2) 0102 0.185 0.074 0.084 0.030 0.020
Intenmediate consumption 3) 0.607 0.687 0.589 0485 0382 0277
TAXES LESS SUBSIDIES ON PRODUCTS (bn Euro)
Tawes less subsidies on products | (4) 0.035 0.007 0.008 0.013 0016 0034
VALUE ADDED (bn Euro)
Compensation of employees (5) 0134 0212 0.204 0.325 0.188 0.505
Other net taxes on production (8) -0.141 -0.002 -0.001 -0.00 0,004 -0.010
Consumption of fixed capital U] 0182 0.054 0.022 0.066 0.158 0.088
Operating surphus, nat (@) 0.174 0.041 0108 0111 0250 0.108
Value added at basic prces @) 0357 0.308 0423 0.501 0602 0682
GROSS FIXED CAPITAL FORMATION {bn Eurc)
Machinery {1y 0052 0.014 0.0a7 0.021 0.081 0.040
Buildings {11} 0125 0.033 07 0.050 0115 0051
Total {12} 07T 0.047 0.023 0.070 0186 0020
CAPITAL STOCK (bn of Euro)
Machinery (13} 3853 0718 0,343 0.857 6828 3z
Buildings (12) 2468 0.245 0218 0.533 0527 0335
Total (15} 4.430 1181 0.584 1.381 7456 3445
EMPLOYMENT (Persons)
Wage and salary eamers (18} 7.002 4,877 8317 10,833 5,837 15,757
Selfemployed (17 8522 182 1.977 1.431 1,007 1.460
Total {18} 15,524 4,868 10,293 12,264 6,542 17,227
ENERGY (Petajoule}
Coal and coal products {19} 0.002 1181 0.002 0.001 0.000 0.002
Brown coals and lignite products | (20) 0.002 1114 0.001 0.000 0.000 0.001
Crude oil (21) 2050
Gasolines (22} 0082 0.083 0o1g 0.0z2e 00020 0021
Diesel fuels (23) 2525 0.084 0.338 0.525 0.0ez 0.103
Jet fuels (24) 0478 0.005
Heating oil, light 26} 0.582 0.130 10.060 0.006 0.026 o.11g
Fuel oil, heavy (28) 0.231 o.o1e 000D 0.000
Other petroleum products (27) 0043 0.820 0433 0.030 0.002 0.004
Natural gas and other gases (28) 0.z 1.233 0.050 0.138 0048 0256
Renewable Energy (29} 0142 0812 0.01g 0.050 0,007 0.008
Electric power and other energy | (30) 0542 1.820 0.058 0.318 0075 0273
Total {31} 4220 10.452 0.980 1.604 0270 0797
EMISSIONS (1.000 tons)
Carbon dioxide (COZ) 32y 210812 370.615 0118 £0.328 11.857 38
Methane (CH4) {33) 20600 0.637 0.004 0.054 0u003 0014
Mitrous oudde (N20) (24) 3257 0.043 0.001 0.002 000D 0.000
Nitrogen oxides (MO} (35) 3624 0.371 0,195 0440 0,033 0.052
Sulfur dioxide (S02) (38) 0.054 0.257 0.005 0.045 0.002 oon
Organic compounds (NMVOC) (37 0313 0.385 0.024 0.044 0.003 0010
Ammonia (NH3) (33) 12,835 0.o1 0.001 0.002 0.000 0.001
Particulate matter (FM10) (39} 1.125 0.029 0.029 0.047 0u002 0.004
Hydroflurocarbons (HFC) (40} 0.008 0.001
Perflurorocarbons PFC 41) 0.000
Sulfur hexafluoride (SFE) 42) 0.000
Total (43)( 270840 381.286 30373 £0.060 11.000 33642
GLOBAL WARMING AND ACID DEPOSITION (1.000 tons)
Greenhouse gases (44} 1851.272 406.193 20412 21.233 12.074 Jzam
Acid deposition (45) 2600 0.518 0.141 0.382 0.025 0.054
Tropespheric ozone formation (48] 33545 1.403 0.223 0.537 0u03E 01085
WASTE, SEWAGE AND WATER
(Waste (1.000 tons) [47) 10072 B4.654 828862 5455 5455 5455
Sewage (Mio. cbm) (23} 0.504 168.585 0181 0181 0.1g1 o1e1
Water from watenworks (Mio. chm|| (43) 3x -2.587 0.058 0214 0214 0214
Water from nature (Mio. cbm) (50) 7.200 25.015 0.105 0.010 0.010 0.010
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(EEHEAIY72Y)

£E®
L1 [ET BUE . EW- SM-HRE ]
&R Art—EA H—Ex
(1) @) [E] 4 (5) {8)
AR (10 —n)
B - =R (EAEM) (1) o487 0.4z 0.496 1 0352 024
B #—EX (AR 2 0108 0185 0.074 0064 0030 0.028
PEAR # 0.807 0.687 0.569 0.485 0382 0z7T
EEWICRAALE (FBHMEE) (10Ea-—1)
EEWIREsh IR (EREbE | @) 0.036 0.007 0.008 0013 0018 0.034
fHinds (1ea—0)
FREER 5) 0.134 0.212 0.294 0.325 0188 0.505
£RBshitoftoR (W) {6) 0141 -0.002 -0.001 -0.001 G004 -0.010
ExR e n 0180 0.054 0022 0,066 0158 0.0B8
EEEH W ) 0174 0,041 0.108 0111 0250 0108
BEEROH D EE i) 0.357 0306 0.423 0501 s 068
EEEREHE (108a-0)
e (10) 0.052 0.014 0.007 [ ] 0081 0.040
] (1) 0125 0.033 0.m7 0,050 0115 0.051
&t {12y o177 0.047 0.023 0.oro 0188 0,080
WEZ b2 (10E2—0)
e {13) 3.863 0.716 0.348 0857 6928 31z
B (14) 2466 0.445 0216 0,533 0527 0.335
am (15} 6.430 1.161 0.564 1301 7456 E¥ P
MA (1.0004)
BEERE (18) 7.002 4,677 8317 10,833 5837 15,757
AERE (mn 8,522 189 1877 1,431 1,007 1,469
& {18) 15.524 4,866 10,293 12,264 6643 17,227
TRILE= (A8 Za=L)
M- ERNE (19 0.009 1181 0.002 0.001 0000 0.008
- Enus {20) 0.002 1.114 0.001 0.000 0.000 0.001
[ E) 21) 2858
Huy (22) 0.083 0.063 0.018 0028 0020 0021
Foq =t LEE 23) 2.525 0.084 0.338 0.525 o o103
Sz biEE 24 04TE 0.005
T, B (25) 0.562 0.130 0.060 0086 0028 0.118
e N {28) 0231 oog 0.000 0.000
ToEobhhNE )} 0.043 0.820 0.433 0,038 [ T3 0004
ERHZ, TOROAR (28) o281 123 0.060 0138 L] 0256
HEHRET L E— 28) 0142 0.812 0.8 0,050 o7 0.008
®h. FOMOTRLY— (30) 0.542 1.820 0.058 0318 0075 0273
£-1 0 31 4220 10.452 0.880 1.684 0270 orer
SR (1.000k2)
“EEmR (CO2) @2y 219813 aro.e1s 30,115 89,336 11.957 33.541
A8 (CHA) 33) 24 604 0.637 0.004 0.054 0003 0014
FECEE (N2O) (34) 3257 0.043 0001 0.002 0000 0.000
EEEES (NOx) (35) 3624 0.371 0185 oLl 0033 0.062
“RERE® (S02) (38) 0.064 0.257 0.005 0.045 o 0011
FRE & (NMVOC) 37 0313 0.305 0.024 D044 0.003 0.010
FLEST (NH3) 38) 12,835 0.041 .0m 0.003 0000 0.001
fiFiEwR (PMID) (38) 1.125 0.02% 0.028 ouoa7 0.002 0.004
nof FO 204 oh—itz (HFC) | (40) 0.008 0.001
=2 A0 h—iz (FFC) (1) 0.000
A7 wEER (SFE) (42) 0.000
&t {43y 270840 361.386 30.373 £0.960 11.909 33.642
HHEEE - BEE (1.000F2)
AEBRAZ {44y [ 1851272 406,183 30.412 ©1.233 12.074 33971
EitE {45) 2.600 0.516 0141 0.a52 002s 00854
for | E AT (46) 33.545 1.408 0.223 0537 0038 0.085
mE ETA

W (1,000 k2 (47) 18.073 B4.654 B28.662 5455 5455 5455
Fa (100Fm) (a8) 0.504 18.585 0161 0181 LR E o181
Aillx (100%ni) {48y 3228 -2.567 0.058 0214 0214 0214
Wik O (1005 i) {50} 7200 25.915 0105 0.010 0010 0.010
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Table 20.11 Output multipliers (Leontief Inverse) #F20.11 EHZEREK (LI F = 7#H175))

Agricul- Manufac- Censtruc- Trade, Finance and Other [ 1] HER witE g - & - HEE Foih

fure turing ticn trans.and business services W-AE FRY—ER H—EZR
comm. senvice

(1} 2) (3) (4) (5) (8) (1) (4] (3 (4) (3) (6)
Agriculiure {1} 1.0786 00211 0.0050 00024 0.oooge 00021 [ ] (1) 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021
Manufacturing 2| o0.2e01 14040  0.3273 0.1207 0.0411 0.0778 HER (| ozeo 1.4040  0.3273 0.1207 0.0411 0.0776
Construction (3)| 0.0383 0.0207 1.0835 0.0214 0.0428 0.0217 Bian (3)| 0.0383 0.0207 1.0935 0.0214 0.0428 0.0217
Trade, transport and comm. (4)| 0.1850 01838 0.1548 1.2805 0.0757 00820 R AN - AR (4)| 0.1650 0.1838 0.1548 1.2805 0.0757 0.0920
Finance and business services| (5)| 0.2834 02155 02815 02578 1.3775 01338 R - HERFY—ER (5)| 0.2834 0.2155 0.2615 0.2578 1.3775 0.1339
Other services (8)| 0.0225 0.0252 0.0273 0.0246 0.0267 1.0758 FMEY—ER (6)| 0.0225 0.0252 0.0273 0.0248 0.0287 1.0758
Total 1.8678 1.8704 1.8605 1.7074 1.56048 14028 =K 18679 1.8704 1.86895 1.7074 1.5648 1.4025
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Box 20.4 Multipliers in the I-O mode

The Type 1 and Type Il multiplier links for the output multiplier, income multiplier and employment nultiplier to the I-O model are shown below.

Input-output table Balions of Euro
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Table 20.12 Multipliers for products 3 20.12 HEEYOFRERK
PRODUCTS EEH
Agricul- Manufac- Constructi Trade, Finance Other Bx BEE TS BE-E SR-HB Dtk
ture turing on trans.and and services W-lE EAY— H—ER
comm. business EZ

senvice 1 3 3 4 5; 6

m 12) 2 4 k] 16) - (ﬂl]ﬂig méélfnfm:!)lfn) - e
) DOMESTIC PRODUCTION (b Buron Euro) EAEENDRREE m 1.000 1.000 1.000 1.000 1,000 1.000
Final dermand of domestic products 1.000 1.000 1.00 1.000 1.000 1.0 EREENOTMER ®) 0.868 0.870 0.870 0.707 0.565 0.403
Intermediste demand of domestic products 0538 070 0470 0.707 0.565 0403 BAZEN @ 0.195 0297 0.164 0116 0.050 0.058
Imported products 0.105 0z=7 0164 0118 0.0%9 0.058 £EWISRENAE (ERWIE) (4) 0.049 0.018 0.018 0.023 0.025 0.041
Tames less subsidies on preducts 0.040 0018 0.01e 0.023 Q025 ooe BASEROEED (5) 1112 1.185 1.051 0.847 0.649 0501

Froducts at purchasers’ prices 1.112 1.185 1.051 0.347 0.640 0.5 R (10— 0/10@1—0)

_ VALUE ADDED {bn Euraibn Euro) i EREEH ®) 033 0420 0505 0500 0.320 0622
Compensation of employees 034 D420 0505 0.502 0.320 .z ERICEIAEEOBOB (B) @ 0151 0005  -0.001 -0.001 0.006 001
Other net taxes on producion 0151 0005 0001 .00 0.008 Lo EEE AR 8) 0.278 0.129 0.096 0.135 0.228 0127
Consumption of fixed capital 0.zis 0.122 0.0%6 0.135 0z 2127 BYRE (B @) 0.295 0.141 0218 0.217 0.362 0.164
Operating surplus, net 0.295 0.141 0218 n.217 0322 0184 R AT O RS (10) 0.756 0.686 0.818 0.861 0916 0.902
Value added at basic prices 0.756 0.636 LETE] 0.861 0.018 0.032 CEREETRE (1081—0/10E1—0)

) GROSS FIXED CAPITAL FORMATION (bn Buraion Euro) Bk (1) 0.088 0.043 0.038 0,050 0.115 0.057
Machinery (| ooee 03 003 0.050 0113 0.7 ) (12) 018 0085 0.089 0,099 0.166 .078
Buildings {12y 0.188 0oas 0.oeg 0.0ee 0188 o.ore &t (13) 0.274 0.128 0.107 0.149 0.281 0.135
Total (13) 0.274 0128 o107 0.142 0.281 0135 HEZ by (10E1—0/0EL—0)

CAPITAL STOCK, {bn of Eura/on Eurg) e (14) 6.664 2825 2664 3.064 9.740 4425
Machinery (14) 6584 2825 2664 3.084 e.740 4425 an (15) 3.038 0.902 0.624 0.891 0.805 0.524
Buildings (15) 3038 0002 Qa4 0.ae 0B Q.82 aH (16) 9.702 3727 3.288 3.056 10.545 4.949
Total (16) o702 afa 3288 3056 10545 4040 EA (1.000 A/10@a—0)
EMPLOYMENT (1.000 perscns/bn Eurc) HEMBE an | 129821 10.491 14,242 16.472 9.560 19.257
Wage and salary eamers (17| 1221 10431 14242 16.472 0.560 18257 g (18) 9.875 1.004 2701 2914 1634 1922
Self-employed (18) 9.875 1.004 7 2214 1624 1822 a5 (19) 22.796 11.494 17.034 18.686 11.194 21.180
Total (19)| 2278 11484 170 18.886 11,184 21.180 THLHE— (K% S2—L/10EL—0)
ENERGY (Petajouleibn Euro) At (20) 0.341 1.658 0.389 0.144 0.049 0.101
Codl (20) 0.241 1558 0328 0144 0.049 0.0 B @21 0.314 1564 0.365 0.135 0.046 0.087
Lignite 21 0.314 1.564 0.365 0.135 0048 0.087 %] (22) 0.829 4.154 0.968 0.357 0.122 0.230
Crude oil 22) 0.g2 4.154 0968 0.357 oz 0.230 EHEH R (23) 0.118 0.100 0.052 0.050 0.034 0.033
Natural gas (23) o118 0.100 0042 0.050 04 0.033 ES] (24) 2.876 0.298 0518 0722 0.130 0.191
Muclear fuels (24) 2 876 0298 0518 0.7z 0120 0181 kA (25) 0.079 0.088 0.074 0613 0.036 0.049
Water power (25) n.o7e 0,038 0074 0813 0038 0048 Bk (26) 0.692 0.222 0.135 0.151 0.054 0.152
Briquettes. (26) 0.6a2 022 0135 0151 Duns4 0152 -5 2 (27) 0.068 0.328 0.079 0.052 0.011 0.020
Cake 7 0.088 0328 on7e 0.052 o1 0.020 =g ) (28) 0.200 1.169 0.749 0.159 0.058 0.081
Pefroleum products (28) 0.300 1.188 0748 D152 0.058 0.081 ®Hh (29) 0.705 1.788 0.502 0.347 0.137 0.382
Electricity (28) 0.705 1.788 0.502 0.347 0137 0.232 EREREAR (30) 0.392 1.154 0.297 0.165 0.048 0.078
Froduced gas (30) 038z 1.154 02a7 0.165 0048 0.078 EE. EK (31) 1.177 2.650 0.739 0.656 0.213 0477
Steam, hot water (31) 11477 2650 0738 0.655 0213 0477 &t (32) 7.891 15.173 4.869 3.550 0.097 1.891
Totdl (32) TE 15173 £360 3560 0.0a7 1887 HHEE (1.000 /1081 —0)
EMISZIONS (1.000 tons/bn Euro) ZEiLE (Co2) (33) | 363.803 558261  186.001 165.476 41586 76.668
Carben dicxide (COy) (33)| 263.803 558281 186001 165.478 41580 T8.008 A5 (CHe) 34) | 32126 1530 0.371 0.219 0.059 0.132
Methane (CH,) (34)| 32128 1530 0an Q.2 Q.oza PREH BRILE®R (N20) (25) 3.526 0.129 0,031 0.016 0.005 0011
Nitrous axide (M0 (35) 3526 0128 0.031 0.01& 0005 a.011 ZEEmE (S02) (36) 4.103 0.690 0.431 0.630 0.107 0.152
Sulfur digxide (50:) (36) 4.103 0.690 0431 0.630 Q07 0.152 FRBED (NOX) (37) 0.149 0.371 0.097 0.089 0.017 0.038
Nitrogen cxides (NO.} (37) 0.148 037 00497 0.082 an17 0.038 —EEBF (CO) (38) 0.457 0.571 0.165 0.106 0.025 0.045
Carbon menoxide (CO) (38) 0.457 0571 0.165 0.105 005 0.046 HEAY (NMVOC) (39) | 13.848 0.286 0.070 0.036 0.012 0.029
Organic compounds (NMVIOC) (30)| 13848 0226 0070 0.036 0012 0020 HE (40) 1.232 0.074 0.055 0.068 0.010 0.014
Dust particles (40) 1232 0.074 0055 0.068 0010 0014 a8 (41) 0.002 0011 0.003 0.001 0.000 0.001
Total [41) 0.0a2 0011 0.003 0.001 0000 0.001 HhERE IR - BEEF (1.000 k21082 —0)
GLOBAL WARMING AND ACID DEFOZITION (1.000 tens/on Eura) BEHBEAR (42) |2131.379 630384 203533 175.135 44363 82822
Greenhouse gases (42)| 2131378 630364 203533 175.135 44.363 B2 822 Bt (43) 3,021 0.854 0.399 0531 0.091 0.143
Acid deposition (43) 3 0.854 03490 0.531 opat 0.143 S SRk (44) 36.686 2,791 0.966 0956 0.190 0.331
Troposphenc ozone formation (44) 36.688 2T 0.9a8 0.956 ou1ga 0.3 BEW. FTX
WASTE, SEWAGE AND WATER BEY (1.000 ~2/10@1—0) 45) | 78594 138761 036308 36517 47.149 31.684
Waste {1.000 tons/bn Euro) (45)| TESM4 138761 03630 8517 47.140 36 T (100FmM0E1—0) (46) 5845  26.188 6.346 2545 1.053 1.695
Sewage (Mio. comvbn Euro) (46) 5.845 26183 8.346 2545 1.053 1.695 7k#EK (100Fm/10E1—0) (47) 2.866 -3.444 -0.665 0.034 0.216 0.087
Water from waterworks (Mio. chmibn Euro) | (47) 2888 -3444 -0.885 0.034 0218 0.087 B, SOK (1005m/10f1—0) (48) 15033 36542 8.638 3.162 1.089 2.041
Water from nature (Mio. chmibn Eura) 48)| 15083 36542 8838 3162 1.029 2.041 R
Gemany 2000
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Table 20.13 Input content of final use by category

CATEGORIES OF FINAL USE

Final consumption Gross fixed changesin Exports Total
Households Governmnet  Capital inventories
formation
() (2) 3) )] ) (&)
FINAL USES (bn Euro)
Total (1) 1041 497 314 - 49 795 2598
INPUT CONTENT OF FINAL USES
INTERMEDIATES (bn Euro)

Domestic producis (2) 690 209 258 - 44 653 1767
Imported products @) 140 3 59 - 16 199 414
Taxes less subsidies on products | (4) 26 20 6 -1 15 67
Products at purchasers' prices ) 856 260 323 - G0 868 2247

VALUE ADDED (bn Euro)
Compensation of emplayees (8) 464 305 146 - 20 337 1232
Other net taxes on production (7 -3 - 5 -1 0 -3 -12
Consumption of fixed capital (8) 168 63 38 - 6 111 375
Operating surplus, net 9 245 83 64 -6 136 523
Value added at basic prices (10) 874 446 248 - 32 581 217

INVESTMENT (bn Eura)
Machinery 1) 72 28 15 -2 40 153
Buildings (11) 118 39 27 - 4 75 255
Total (12) 190 67 42 - 6 115 409

CAPITAL STOCK (Millions of Euro)
Machinery (13) 5449 2182 1045 - 126 2755 11 305
Buildings (14) 868 270 237 - 3T 720 2058
Total (15) 6317 2452 1282 - 163 3475 13 363
EMPLOYMENT (1.000 Persons)
Wage and salary eamners (16) 13 855 9444 4091 - 465 8975 35900
Self-employed (7)) 1852 953 653 - 12 1024 4470
Total (18) 15707 10 397 4744 - 477 9999 40 370
ENERGY (Terajoule)

Coal and coal products (19) 495 62 224 - 95 1035 1722
Brown coals and lignite products | (20) 4865 55 211 - 89 975 1618
Crude oil (21) 1235 145 560 - 237 2591 4294
Gasolines (22) 57 7 20 - 5 69 159
Diesel fuels (23) 420 104 141 -3 290 952
Jet fuels (24) 236 33 44 -1 125 437
Heating oil, light (25) 149 76 49 - 10 160 424
Fuel oil, heavy (26) 106 13 46 - 19 207 353
Other petroleum products (27) 379 50 233 - 66 738 1333
Natural gas and other gases (28) 666 204 264 - 100 1144 2179
Renewable Energy (29) ar2 48 163 - 65 729 1247
Electric power and other energy (30) 1021 255 396 - 146 1713 3240
Total (31) 5603 1062 2351 - 835 9776 17 958

EMISSIONS (1.000 Tons)
Carbon dioxide (CO2) (32) 220519 42977 89043 -30261 364 278 686 555
Methane (CH4) (33) 791 i 212 21 1133 2234
Nitrous oxide (N20) (34) 74 6 18 5 100 202
Nitrogen oxides (NOx) (35) 469 a7 159 - 22 521 1212
Sulfur dioxide (SO2) (36) 133 21 54 -2 239 427
Organic compounds (NMVOC) | (37) 196 28 84 ~oat 365 542
Ammonia (NH3) (38) 221 16 39 30 253 560
Particulate matter (PM10) (39) 57 8 18 0 60 144
Hydroflurocarbons (HFC) (40) 3 1 2 -1 7 12
Perflurorocarbons PFC (41) 0 0 0 0 0 0
Sulfur hexafluoride (SF6) (42) 0 0 0 0 0
Total emissions (43) 222 483 43221 89629 -30280 366 956 691 989

GLOBAL WARMING AND ACID DEPOSITION (1.000 tons)
Greenhouse gases (44) 259 955 46 575 98998 -28424 418 988 796 073
Acid deposition (45) 481 82 165 - 36 603 1276
Tropospheric ozone formation (46) 1 456 192 455 - 33 2019 4089
WASTE, SEWAGE AND WATER

Waste (1.000 tons) (47) 70728 16 676 159 154 -7 600 93179 332137
Sewage (Mio. cbm) (48) 8012 1038 3585 - 1489 16 387 27 532
Water from waterworks (Mio. cbm)| (49) - 745 1w - 422 210 -2071 -30m
Water from nature (Mio. cbm) (50) 10 953 1288 4844 -2057 22833 37 961

Germany 2009

#20.13 mREHOBRAE (W7 ) —5l)

BEERATI—
BIHR BEE TERIEE) [ &t
T wm mm | EAER
(1) 2) (3) “4) ) (6)

B#EM (10@1—0)

&it (1) 1041 497 314 - 49 795 2598
BRERORAR
Sl (10—

HPEEY 2 690 209 268 - 44 653 1767
WALED (3) 140 31 59 - 16 199 414
EENICRENDIBR (HRHEE) 4) 26 20 6 2 15 67
BMAEMROLED (5) 856 260 323 - 60 868 2247

AmEE (10E1—0)
EREEH (6) 464 305 146 - 20 337 1232
EEICREIITOMOB ) | (T) - 3 - 5 -1 0 3 -12
AXERE (8) 168 63 38 = B "M 375
EERRE (W) (9) 245 83 64 - 6 136 523
EARMEE D FHANEE (10) 874 446 248 - 32 581 2117

#& (10f@a—n)
s (11) 72 28 15 =2 40 153
b £ (11) 118 39 27 -4 75 255
att (12) 190 67 42 - B 115 409
A2 ko (10@a—n)
i (13) 5449 2182 1045 - 126 2755 11305
Lt (14) 868 270 237 = a7 720 2058
&kt (15) 6317 2452 1282 - 163 3475 13363
EFR (1.000A)
HEFRBE (18) 13855 9444 4091 - 465 8975 35 900
HERE n 1852 953 653 - 12 1024 4470
At (18) 15707 10397 4744 - 477 9999 40370
IFRLF—(TFTa—)
R - BRES (19) 495 62 224 - 95 1035 1722
Wt - BRYS (20) 465 55 21 - 89 975 1618
8::] 21) 1235 145 560 = 9% 2 591 4294
Hyy > (22) 57 17 20 -5 69 159
T4 —H L (23) 420 104 141 ~ i3 290 952
DENN ) (24) 236 33 44 | 125 437
FTil, Bl (25) 149 76 49 - 10 160 424
i, Eig (26) 106 13 46 - 19 207 353
ZOROERES (27 379 50 233 - 66 738 1333
RBRHA, FOHOHR (28) 666 204 264 - 100 1144 2179
BEAREIRLE— (29) 372 48 163 - 65 729 1247
BH. FOMDTRILT— (30) 1021 255 396 - 146 1713 3240
ait (31) 5603 1062 2351 - 835 9776 17 958
HHE (1,000 -2
ZEERE (CO2) (32)] 220519 42977 80 043 - 30261 364 278 686 555
A4 (CH4) (33) 791 7 212 21 1133 2234
BERILER (N20) (34) 74 6 18 5 100 202
SREEW (NOX) (35) 469 a7 159 -2 521 1212
ZEHEBR (SO2) (36) 133 21 54 -2 239 427
H#EEH (NMVOC) (37) 196 28 84 2 731 365 642
FUEZT (NH3) (38) 221 16 39 30 253 560
HFRPE (PM10) (39) 57 8 18 0 60 144
NA KAz ah—ik (HFC)| (40) 3 1 2 -1 7 12
K=zt ah—KR (PFC) (41) 0 0 0 0 0 0
AT vLHR (SF6) (42) 0 0 0 0 0 0
&t (43) 222 463 43221 89 629 -30280 366 956 691 989
IR - BiER (1,000 k)
BEMRARX (44)| 259955 46 575 98 998 -28424 418 968 796 073
EitE (45) 461 82 165 - 36 603 1276
FREA T R (46) 1456 162 455 - 33 2019 4089
BEFEW, ETK
B (1,000 k) (47) 70728 16 676 159 154 -7 600 93179 332137
Fak (1005m) (48) 8012 1038 3585 -1489 16 387 27532
JK3EAK (1005 m) (49) - 745 17 - 42 210 -2071 -301
HEi 50K (1005m) (50) 10953 1288 4944 -2057 22833 37 961
[ 2009

1176




Table 20.14 Backward linkages 3% 20.14 t5HEHE
Agricul- Manufac- Constructio Trade, Finance and Cther [E3 BLEE BiE GERE 1 Wk F iy
fure: turing n trans.and business SEMicEs Wi - GE{E O FIH—ER  —ER
C:OMam. SEMice
(1) 2 i) ) (5} 1G] (1) 2) (3) @ ®) (6)
INEUT COEEFICIENTS A BARH A
Agriculture (1) | oose2 00130 00000 00004 0.0001 0.0008 gi; g; g?:gé 3317?2 gggig ggg%‘ Eg‘:% g gg?i
Manufacturing (2)| oO18es 02718 02048 00618 oot D014 i @) | oo21e  ooo77 00749 00088 0.0278 00139
Construction {3) 002149 D.0077 0.0740 0.0083 0.0274 I].Dl:?e . e - e “) 00838 0.0956 0.0739 0.2000 0.0377 0.0552
Trade, transport and cormm ) 0.0833 0.0256 0.07a 0-2000 0.0377 00552 SR - HEEFYH—ER (5) 01443 00906 01284 01370 07584 00712
Finance and business services  (5) 01443 0.0206 0.1284 01370 0.2584 00712 O —E X (6) 0.0095 0.0122 0.0138 0.0132 0.0166 0.0659
Other senvices (@) 0.0085 D122 0.0138 0D13z2 0.0168 0.0a52 &5t 4] 0.4974 0.4916 0.4958 0.4214 0.3516 0.2483
Total (0] 04074 D.4218 0.4258 04214 0.3518 0.2433 LA o Tz IR L= (LA)
= Ay
LECNTIEF INVERSEL = (I-4] | E3 ) | 1.0786 0.0211 0.0050 0.0024 0.0008 0.0021
Agriculiure (a) 1.0788 0.0211 0.0050 0.0024 0.0008 0.0021 b3 @ | 02801 1.4040 0.3273 0.1207 0.0411 0.0776
Manufacturing @ | o280 1.4040 0.3273 0.1207 0.0411 0.0778 BER (10) [ 0.0383 0.0207 1.0935 0.0214 0.0429 0.0217
Construction {10y | 0.0383 0.0207 1.0825 0.0214 0.0429 00217 B -l - BiE (1) 01650 01838  0.1548 1.2805 0.0757 0.0920
Trade, transport and comm. {11} 0.1650 D.1838 01548 1.2805 0.0757 0.0920 &R - ﬁi%ﬁﬁﬂ'—ﬁz (12) 0.2834 0.2155 0.2615 0.2578 1.3775 0.1339
Finance and business services  (12) | 02834 02155 02815 0.2578 1.3775 0.1338 Toftt—E 2 (13)| 00225 00252  0.0273 0.0246 0.0267 1.0756
Cther services (13| oo22s pozs2 0o2TR 0.0248 0.0287 1.0758 et (4)) 18679 18704 18695 17074 1.5648 1.4029
Total {14) 1.8679 1.8704 1.8685 1.7074 1.568448 14029
_ _ _ _ _ _ & EM (15) 1.8679 1.8704 1.8695 1.7074 1.5648 1.4029
Backward linkages {15y 18670 1E704 1.B625 1.7074 1.5643 14028 EE S iz (16) | 1.0899 10914  1.0908 0.9963 0.9130 0.8186
Mormalized BL {18) 1.0809 1.0814 1.0804 09363 02130 0.81846
Table 20.15 Forward linkages 3 20.15 ®ijHFEE
Agicul-  Manufsc- Construction Trage, Franceand Dmer FE3 e BLE BE @R SE 5E  T0R
Eure Buring rans.and business sEriices Tobal iﬁfi *Fﬁﬂ'_ H— EXR é’l"’
CONEIT. seraioe = ez
o 2 2 el El =l o (1 @ @) ) (5) (6) @
CUTFUT COEFFICIENTE B ENER B
Agricultune 1l 0.0652 04735 0.0o0a Cuomaz 0.002% oo13z 0.5727 I E (1) 0.0692 0.4785 0.0000 0.0092 0.0026 0.0132 0.5727
Fdarutacturing (]} 0.0045 02716 DoE3 0.a3s7T 0.0077 0006 0.376E s (2) 0.0049 0.2716 0.0331 0.0387 0.0077 0.0206 0.3765
Consruction (3 | 00033 00475 DO743 oo 0.12m1 00425 0.3231 iEE (3) | 00032 0.0475 0.0749 0.0341 0.1201 0.0426 0.3231
Trade, trarsport amd comim. (4] 0.003% O1534 0o191 02000 0.0420 [ ] 04619 R T 4) 0.0039 0.1531 0.0191 0.2000 0.0420 0.0439 04619
France and business services (5} | 0.0060 D.1301 n.ozes 01230 02554 00508 05381 S - HEERY—ER 5) | 00080 0.1301 0.0298 0.1230 0.2584 0.0508 0.5981
Other senvices i) | o.0008 0.0245 00025 0158 0.0232 00658 01353 ORI —ER 6) | 0.0008 0.0245 0.0045 0.0186 0.0232 0.0859 0.1253
GO8H MVERSE G = (18] ='— 3 2 #17H| G = (1-B)’
Agricutture 7y | 1a7es 0.72%3 00278 00524 0.01%% 00350 1.3411 Bx M | 10788 0.7263 0.0278 0.0524 0.0199 0.0360 1.9411
Manutscturing i) | ouooes 1.4040 o528 00754 0.0286 00385 15074 ER @@ | 00081 1.4040 0.0528 0.0754 0.0286 0.0385 1.6074
Consiuction (5) 0.00&% 01255 10835 [l e 09852 il 1.5637 i (9) 0.0069 0.1285 1.0035 0.0828 0.1852 0.0668 1.5637
Trade, transport and Comm. (o | 00077 0.3 00400 1.2805 0.0844 0Lovad 17738 [ L 1 (10) | 0.0077 0.2943 0.0400 1.2805 0.0844 0.0731 1.7799
Firance and business services. (1) | 00118 03067 D.oE0s o.23l4 1.377% 0.O9E5 20EEE ERL - HERFFYF—ER (11| 0.0118 0.3097 0.0606 02314 1.3775 0.0955 2.0866
Other senvices (121 | o0.o042 0.0E0E [l 00310 0.0374 1.0755 1.2050 ZOfH—EX (12)] 0.0013 0.0508 0.0089 0.0310 0.0374 1.0756 1.2050
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Table 20.16 Forward and backward linkages

# 20.16 RBiJHEHE & % 5

Agricul- Mamsac-  Constnuc- Trade, Finance and Cither nE LB g BEE HE-E M- HEE O
fure wing ton trans.and business SEMICES - #&F MWUH—EZX H—EX
COMIM. SEnicE
i 2) i3) i4) (5 [ i iZ) 3 i) i5) i)
Bachward Inkages | (1)| 18679 1574 1.5605 17074 15648 1.4000 e )| 18Em 1 6704 1.8805 17074 15643 14020
Forward fnkages @ 1o 1.6074 1.5637 17780 20856 12050 EE L @ 184 1.6074 15837 17788 2.0868 1.2050
Total E L 3ATTD EWEEES] 34574 3EE14 ZE07E o TN TAT70 3452 34074 X 26078
Table 20.17 Normalised forward and backward linkages # 20.17 ERILINT-RiIHEEE & %5
Agiok  Wendac  Constuc — Trade,  Fnanceand  Ofer RX WX BER g% % EM-ARK  IOR
ture turing tion trans.and bursiness SEnices W B WH—ER ¥—ER
COMTHM. SEnice
A 4 5 8 1 2 3 4 5 6
Backward inkages | (1)| 1.0299 10914 10808 00963 09130 08156 e 5Am {1y 1.0z 10ets 1008 Oeess Detd o
Forward linkages 2| 1437 08471 n.e213 1.0457 12204 0.7000 el (2] 11437 Da4 0ema 1.0487 12284 07022
ToE [EN ] T 0084 30121 5 450 T 1454 15005 a2t (3| 22338 20334 2021 20450 21424 1.5285
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