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Abstract

The aim of this paper is the analysis of the Cataéleonomy (2001) with the
use of a National Accounting Matrix with environnignaccounts (NAMEA) for the
Catalan economy with 2001 data. We will focus oe #nalysis of the emission
multipliers and we will also analyse the impactafl0% reduction in greenhouse
emissions on emission multipliers. This emissiauction percentage would bring the
Catalan economy into compliance with the maximumssions level allowed by the
Kyoto Protocol. We consider three possible scesathat would allow this goal to be
met. First, we will simulate a 10% reduction inioetal emissions and a 5% drop in the
endogenous income of the multipliers’ model (prdoun; factorial and private
income). Second, we will simulate a 10% reductiorirnissions and a 10% increase in
endogenous income. Finally, we will simulate a 1@uction in emissions and a 5%
increase in endogenous income. Additionally, we anklyse the decomposition of the
emission multipliers into own effects, open effeatsl circular effects to capture the
different channels of the emission generation @msce
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1. Introduction

Nowadays, there is constant economic growth ininldestrialized countries,
together with an increasing population in the depilg countries. This can rise the
demand for resources and the negative impactsarfoaaic activity, and is the reason
why developing countries have recently expressederms about obtaining higher and
more equitable economic growth whilst at the sam®e treducing the associated

environmental damage.

There has been much debate in recent times regatden relation between
economic activity and the environment and the messthat need to be taken to
preserve the natural habitats. In fact, the enwemal deterioration has recently
focused the attention of both economists and ecildigat have integrated ideas and
concepts. On the one hand economic activities ma&eof natural resources, and on the
other they generate emissions. However, the ndtemtwunts systems do not take into
account that the environmental data may be relatddthe mechanisms that determine
the circular flow of income. Some experts have pega the creation of an integrated
system of environmental-economic accounting thiwal the evaluation of policies
designed to attain sustainable development. Thezeabso authors that argue that
environmental degradation should appear as a disdaator in the national accounts

system. This would permit countries’ economic gtovat be accurately estimated.

In 1993, the United Nations published the SystemNational Accounts
(United Nations, 1993) in which it was formulatéd; the first time, an accounting
framework for assessing national accounts and emviental statistics. Afterwards,
this integrated system was revised and published mandbook (United Nations,
2003) that permits a consistent analysis of theirenment’s contribution to the

economy and the economy’s impact on the environment

In addition to the efforts by the United Nations itdegrate economic and
environmental accounts, studies on incorporatingrenmental impacts in the social
accounting matrix (SAM) framework emerged in the9dd® For example, Keuning
(1992, 1993 and 1994) proposed the developmentnatianal accounting matrix that
would include environmental accounts. In this nxatihe economic variables would be

expressed in monetary terms and the environmentas oin physical terms.



Subsequently, Xie (1995) constructed an environade®M for China that took into

consideration polluting emissions.

De Haan and Keuning (1996) presented a Nationaloéaing Matrix
including Environmental Accounts (NAMEA) for the tierlands. Keuning, Dalen and
De Haan (1999) described an aggregated NAMEA with@y used to compare the
contribution of economic activities to economic isators with the contribution of
economic activities to environmental themes. Théso adescribed how economic
activities contribute cumulatively to economic aedvironmental indicators (thus
taking into account the relations between the pcbdn activities) and described a
number of recent applications and extensions oNABIEA in the Netherlands.

ke (1999) described a NAMEA for Japan which predda comprehensive
and consistent picture of the interrelationshipweein the economy and the natural
environment, a basis on which cost-benefit analgsidd be applied and the necessary
information for policy planning. This NAMEA showeehvironmental pressures not
only from domestic pollutant emissions, but alsonfrtransboundary flows from the

rest of East Asia.

Vaze (1999) described how environmental accountsecaout in the UK were
calculated. Results from the pilot accounts wepraduced in a NAMEA framework,
which allowed the comparisons with the NAMEAs cédted by other countries. Xie
and Saltzman (2000) constructed a numerical vemsidhe environmentally extended
SAM using Chinese data from 1990. Multiplier andustural-path analyses were
applied to this database to assess the environmengacts of pollution-related
economic policies. Xie (2000) then extended the S#dMcapture the relationships
among economic activities, pollution abatementvéiats, and pollution emissions. The
author presented a numerical example of the enviemtally extended social
accounting matrix (ESAM) using Chinese data fron®@@9Multiplier and structural
path analyses were applied to the ESAM to assessetivironmental impacts of
pollution-related economic policies. The resultewéd that an integrated economic-

ecologic database can be a useful tool for enviemtal policy analysis.

De Hann and Keuning (2001) showed how environmeigtsiles can be
incorporated into macroeconomic accounting trougé ¢tonstruction of a National

Accounting Matrix including Environmental AccourfNAMEA) for the Netherlands.



The paper discussed a number of conceptual issmeshe harmonisation of
environmental statistics and national accounts. cpeattention was given to
consistently accounting for the pollution generatad production and consumption

activities and to the importance of aggregatedrenmental indicators.

For Spanish applications, Manresa and Sancho (200d3lucted the first
integrated economic and environmental analysiCltalonia, taking 1987 as the base
year. The paper analysed the sectorial power iitjeokthe Catalan economy using a
regional SAM that differentiated between the patigt emissions originating from
production and those originating from final constimmp The authors observed that the
energy sectors themselves were the largest consuofiegnergy sources. Rodriguez,
Llanes and Cardenete (2007) showed that a SAMdnwuenvironmental accounts can
be used for economic and environmental efficien@lysis. They used Spanish data for
the year 2000 and applied it to water resourcesgaeenhouse gas emissions. Finally,
Flores and Sanchez (2007) analysed and the mostrtamp environmental impacts on
the economy of Aragon by relating the main econoraddivities to resource
consumption and pollution levels. To carry out thmlysis, they constructed a Social

Accounting Matrix including Environmental Accouf@8AMEA) for Aragon for 1999.

The methods that integrate economic information endironmental effects
are very useful for determining the environmentaisequences of economic activity.
The improvement of databases and linear modelsaldlv the effects of the circular
flow of income and the associated environmentaddda be analysed jointly. This area
of research captures both environmental and ecanaspects of the environmental

problems that affect the global economy.

The aim of this paper is to analyse the Catalam@ny (2001) with a linear
model. We will focus on the analysis of the clagsidtipliers (Stone-Pyatt and Round)
and the associated emission multipliers. To coraptle¢ analysis, we also analyse the
impact of a 10% reduction in greenhouse emissiansemission multipliers. This

emission-reduction percentage would bring the @atalconomy into compliance with

3 On 23 January 2008, the European Commission metidorse an action plan to fight climate change knas/“20
20 by 2020". This has become the mantra used byCtramission to present itself to the rest of theldvais a
champion in the fight against climate change. Tl alls for a 20% reduction in G@missions and the use of
20% of renewable energy sources (with 10% of frahfbiofuel) by 2020. In order to reach these patages, each
country must contribute in proportion to its pepita GDP. Spain will have to obtain 20% of its eyefrom
renewable energy sources by 2020, which is mora théce the current level (8.7% in 2005), and redits
greenhouse gas emissions by 10%.



the maximum emissions level allowed by the Kyotmt&rol. We consider three
possible scenarios that would allow this goal tonbet. First, we simulate a 10%
reduction in regional emissions and a 5% drop i@ #&mdogenous income of the
multipliers’ model (production, factorial and prteaincome). Second, we simulate a
10% reduction in emissions and a 10% increase dogenous income. Finally, we
simulate a 10% reduction in emissions and a 5%eas® in endogenous income. We
also analyse the decomposition of the emission iphieits into own effects, open

effects and circular effects to capture the difféighannels of emission generation.

If we wish to decrease the level of polluting enaes but maintain a high
standard of living in society, it is essential twabyse the various policies available in
order to understand the effects involved. Polidesigned to reduce emissions may
clash with society’s development objectives, siacenomic growth, the consumption
of natural resources, and pollution are closelatesl. An attempt should be made,
therefore, to establish a link between economiwigtand environmental impacts in

order to ensure sustainable development.

The rest of the paper is organised as follows. fiée section describes the
linear SAM model. Section 3 presents the decomiposidf the multipliers. Section 4
describes the extension of the SAM model with gneese emissions and Section 5

analyses the results. The paper ends with a caonlssction.

2. The Linear SAM Model

The linear SAM model shows the released effecteigeed in the economic
activity of the various agents with a perspectiveghe circular flow of income. The
relations captured by this model incorporate irgpehdences within the productive
sphere, final demand decisions, and income distabwperations.

SAM models calculate countable or extended mudiplithat quantify the
global effects in terms of increase in income, pamtl by exogenous income
instruments. By analysing the extended multipliérss possible to determine which
agents have the greatest effects on economic tgaind which the smallest. In fact, the
SAM model is similar to the input-output model, with one clear difference: the
extended multipliers incorporate in the processnobme creation not only production

relations, but also relations of income distribotand final demand.



The origins of this method are found in the piomegemworks of Stone (1978),
and Pyatt and Round (1979), which used a SAM ofthéankan economy to show the
relationships between production, income, and deimdyefourny and Thorbecke
(1984) proposed a complementary analysis of tiathli multipliers: the structural-path
analysis. This contribution captured not only théuence but also the transmission
channels of the multiplier effects between theaasiagents in the economy.

The starting point in the SAM model is to dividecaonts into two types:
endogenous and exogenous. Table 1 contains theurgoup identities inherent to a

SAM in which the accounts have been divided inEséhtwo types.
[PLACE TABLE 1 HERE]

According to table 1, the sum of the row of endagenaccounts is column
vector Y with two different parts: the endogenous accoufiis, whose sum is
represented by vecto) and the exogenous accountg.(whose sum is represented by

vectorx). In other words:
Y=n+Xx (2)

The components of the matrix of transactions betwesdogenous accounts,

Tane Can be obtained from the ratios of the correspmntbtals in columns:

T = AY, (2)

where Y is the diagonal matrix of the elements of vecYorSimilarly, matrix A

contains the transactions of each endogenous acoouoelation to the column total in
the SAM (aﬁ = Llj
Vectorn can be obtained by using matAxn the following way:
n=AY. (3)
By combining expressions (1) and (3), we obtain:
Y =n+x=AY+X =(I - A)"X = MX, (4)

whereY is the vector of endogenous income in every adgdus the identity matrixA
Is a matrix of structural coefficients (calculategdividing the transactions in the SAM

by total endogenous income) aKds the vector of exogenous income. In expression



(4), M= (I - A)" ! is the matrix of SAM multipliers. This matrix shovise overall
effects (direct and indirect) on the endogenousowaats caused by unitary and

exogenous changes in the exogenous income of alscoun

Within the structure of a SAM, the accounts thairesent potential tools of
economic policy or variables determined outsidegb@nomic system are traditionally
considered exogenous. The usual assumption of enddyg made in SAM models
follows the Pyatt and Round (1985) criteria, whiobnsider sectors of production,
factors (labour and capital), and private consunasrendogenous components. On the
other hand, the government, the saving-investmecunt and the foreign sector are
considered exogenous components. This assumplierefore, captures the complete
relationships of the circular flow of income andosls the connections between
productive income, factorial and personal distidrutof income, and consumption
patterns. The SAM model is similar to the inputpuit model but with one clear
difference: in the process of income creation, ékended multipliers incorporate not

only production relations but also relations ofame distribution and final demand.

3. Decomposition of the multipliers

The traditional endogeneity assumption of Ston&8)%nd Pyatt and Round
(1979) considers activities, factors of productimmd households to be endogenous

components. So, matrix A of structural coefficieh#s the following structure:

A 0 A
A=Ay 0 0
0 A, Ay

where A;; contains the input-output coefficientd;3 contains the coefficients of the
household sectorial consumptiofz; contains the factors of production coefficients,
and Az, contains the coefficients of factor income of agnsrs. The SAM model
completes the circular flow by capturing not oriig intermediate demand relations, but

also the relations between factor income distrdsuind private consumption.

To provide a deeper insight into the analysis ofVS#ultipliers, Pyatt and
Round (1979) divided matrikl into different circuits of interdependence. Spesxiliiy,
it can be seen that:



Y=AY+X

:(A— AJY+ AY + X

<(1- Aj[[A A+ x}
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= AY+(I —A) X

= fve( 1 _Aj'lx
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=M M,M,X, ©)

where'A:(l - /_A\J(A— /RJ, M, :[| —AJ_I, M, :[| . Ar Azj andm, =(| —A3]_1.

Finally, matrix A has the following structure:

-1

A, 0 O
A=/0 0 O
0 0 A

In the expression above, matiik of total SAM multipliers has been defined
by three multiplicative components that conveyetiéht economic meaning#fter the
corresponding matrix algebra has been applie@ntbe seen that the first blobl has
the following elements:

(I - All) 0 0
M,=| O | 0 :
0 0 (I - Aas)_l

Matrix M; contains the own effects explained by the conaoestbetween the
accounts belonging to the same income relationsi8pscifically, the perspective of
income transmission reflected M; responds to the effects of intersectorial linkages

and the effects of transactions between consumers.

Additionally, matrixM; is a follows:

4 Note that the decomposition in equation (2) is muigue. In consequence, the interpretation ofdéeomposed
multipliers depends basically on the division of tinatrix of expenditure share coefficients, thathe structure of

matrix A .



I (1 -A)"ATA, (I-A)"A,
M, = A, I A=A AL
(I-A)ALA,  (1-A)7A, I

This block contains the open effects caused byatiteunts on the other parts
of the circular flow of income. As it shows the exfts of the accounts on the other
income circuits of the system, the main diagond@¥jis unitary and the other elements

are positive.

Finally, matrixM3 has the following structure:

=01~ A Al - A Ay 0 0
My = 0 [~ Aot - A A - A 0
0 0 =01 - A A - A A

Block M3 contains the circular effects on the accounts trat activated
because of exogenous inflows. Compondatis a block diagonal matrix, showing the
closed-loop effects of circular flow caused by tbwn exogenous shocks on the

accounts.

The decomposition of SAM multipliers identifies thibannels through which
income effects can be produced and transmittedigivaut the economy. Logically, this
kind of information is very useful for establishirige origin of income shocks on
economic agents and institutions, and it providespeér insights into the circular flow

of income.

In order to better interpret the results, we penfan additive decomposition of
the multiplier matrix. This decomposition, propodsd Stone (1978), uses an additive
formula calculated by a simple transformation & frevious multiplicative division to

identify each effect:
M:M3M2M1:I+(M1_|)+(M2_I)M1+(M3_I)M2 Ml' (6)

wherel includes the initial injection of income that begjithe entire multiplier process,

(M,-1) shows the net contribution of own effects in restrts, (I\/l2 —I)I\/Ilquantifies



the open net effects and, finallf,lvlg—I)M2 M, represents the net contribution of the

circular effects’

It should be pointed out that, in addition to tmmultiplier decomposition
process, some authors have proposed alternativgsasaFor example, Defourny and
Thorbecke (1984) proposed the so-called structuréajectory analysi&.This method
observes the paths along which the multiplierserand has the advantage of obtaining
the entire network through which the influencerasmitted, from a source account to

a destination account.

The multiplicative decomposition shown does notbémahe results to be
interpreted immediately. Conversely, the additivecamposition proposed by Stone
(1978) allows us to use an additive formula to eube contribution made by each

individual effect to the total multiplier effecting an additive formula.

To obtain the additive division, we use the follogitransformation of the

above expression (6):

M =1 =(M,=1)+(M, =1 )M, +(M, = 1)M,M,. @)

This new expression (7) leads to the total netiplidt effect, that is(l\/l =1 )
which is the result of the aggregation of the ovat effects (Ml—l), the open net

effects (M, —1)M; and, lastly, the circular net effediél; —1) M, M; .

4. Extension of the SAM Model with Greenhouse Emigans: the NAMEA Model

The SAM model can be extended to account for thér@mmental pollution
associated with production and consumption ao#isjti which are considered
endogenous in the definition of the model. Thiseagton integrates the economic and
ecological relations that take place in environrakpollution and is a useful instrument

of environmental analysis and control.

® There are many examples of this method in thealitee. We can cite Bottiroli and Targetti (1988)tfie area of
income distribution, Khan (1999) in the analysigoferty, Xie (2000) for topics related to the eomiment, and de
Miguel et al. (1998) and Llop and Manresa (1999egional studies.

® For an extended view of this method and possibipitical applications, see Crama, Defourny and Gd1884);
Polo, Roland-Host and Sancho (1991b); Sonis, Hewamgs Sulistyowati (1997); Thorbecke (1998); Azi®999);
Ferri and Uriel (2000) and Roberts (2005).



Let B be the matrix of greenhouse emissions per unihndbgenous income. In
this matrix each element is the amount of gas tyfe physical units) per monetary

unit of endogenous income in accopnthat is:

B=E(Y)' =, (8)

=/m

whereE is a matrix of total greenhouse emissions mad® fitte endogenous accounts

of the model (i.e. activities of production, fact@nd consumers), andis the diagonal

matrix of the elements in vect¥rof endogenous income.

The amount of emissions associated with a giveal leff exogenous income

(X) can then be calculated as follows:
F=8(I-A)"X, (9)

whereF is the vector of greenhouse emissions. The elements in mB(tix A)™* are

the emission multipliers, which measure the amafntype i emissions caused by
exogenous and unitary inflows to accoyntWith this approach we can therefore
analyse how unitary changes in the exogenous dertemdncrease or decrease in
investment and exports, for example) affect the amof greenhouse emissions. This
information is valuable for environmental proteatisince it shows the environmental
impacts associated with production activities, dest of production and private

consumption.

Taking into account expressions (4), (5), (6) and the NAMEA emission

multiplier matrix can be decomposed into:
F=BM=B(l - A" =BM,M,M,. (10)

According to the additive decomposition of the im@ multipliers
(expressions (6) and (7)), the NAMEA multiplier mwatof polluting emissions can be

divided into:
F=BM-1)=BM,-1)+BM, - 1)M, +B(M, - 1)M,M,. (11)
This expression allows the total net emission mpliélis to be obtained: that is
to sayF =B(M-1), as a result of aggregating the net own effeffd, —1), the net

open effects,B(M2 -1 )Ml, and finally, the net circular effectB(l\/I3 -1 ) M, M,.



TheB(Ml—I) matrix, or the own effects matrix, captures théeaé that a

group of accounts has on itself as a consequenic¢enhal transfers in the own group.

On the other hand, tMM2 —I)Ml matrix captures the net open effects of the

multiplier process on the accounts belonging todther parts of the income flow after

income has been injected in each account.

Finally, theB(M;—1)M,M, matrix shows the circular net effects of an irijact

of exogenous income that goes through the systehnedarns to its point of origin.

5. Empirical Application to Catalan Greenhouse Emisions

Our analysis is based on SAM methodology, whiclects the relationships
between demand and production, production and iecamd income and demahtVe
also extend these relations to the effects on famese pollution in the regional
economy. The analytical framework developed in i8act shows how the exogenous
and unitary inflows to production activities, facdpand consumers affect greenhouse
gas emissions. Therefore, it quantifies how mucdtreiase there is in greenhouse

emissions when there is a unit of increase in exoge demand.

The NAMEA for Catalonia, integrates the SAM databatescribed in the
section above with the Satellite Account on AtmaspahEmissions (IDESCAT, 2008).
Our database is therefore applied to atmospherisseons and it is constructed by
adding columns of the greenhouse gases emitted rbgugtion activities and

consumption.

The information in the account on atmospheric eimiss includes the
discharge of pollutants generated by sectors anduroption. This database originally
included the emissions of eleven pollutants. As amn was to model greenhouse
effects, we used only the three emissions that gfre@enhouse pollution in the regional
economy. The three gases we analysed are thosmtisatfollow the guidelines of the

Kyoto Protocol: carbon dioxide (GI) methane (Ch), nitrogen monoxide (pD).

" In contrast, the calculation of multipliers in tliaditional input-output model omits the relatibips in the circular
flow of income from the productive sector towarlie primary factors revenue and public or privateeexiture. It
also omits the feedback effects from these to tioelyctive sectors. Although the input-output mocigbtures the
impact of changes in final demand on productivéascthe chain of events is interrupted at thimpsince it does
not take into account the impact of productionrmrome, consumption and savings.



The information provided by the model shows sevasgects of greenhouse
pollution. We shall first focus on the emission tipliers that quantify the changes in

the levels of emissions caused by changes in exaganflows.

5.1. Emission Multipliers

In the emission multipliers, sectors, productiootdas, labour (gross wages
and salaries plus social contributions) and caffiteé gross operating surplus) were
considered as endogenous items. The private seglich includes consumers, was
also considered. Finally, the productive branchesdssaggregated into the 27 sectors

that appear in our social and environmental accogmatrix.

On the other hand, the savings and investment ateadf the economy (gross
capital formation) were considered as exogenoussiteThe public sector (public
administration consumption), net production taxt meoduct tax, indirect taxes
connected with production, import taxes, value ddde& and the foreign sector are also

exogenous components of the model.

The emission multipliers show how the productioot@es and consumers are
linked to the pollution they generate. In the SAMbdal, an increase in exogenous
demand leads to an increase in endogenous incom¢heAsame time, the direct
relationship between pollution levels and endogerinaome means that an increase in

the latter increases the former.

In this section we examine how greenhouse gas emsshange in response
to exogenous and unitary changes in the exogenenmsad for production activities,
consumption and factors of production, which ardogenous components in model.
We can then identify the agents that cause theebiglevels of pollution, which is
valuable information for designing policies to reduyreenhouse gases and satisfy the
Kyoto Protocol.

Table 2 contains the emission multipliers in maBik - A)™. They show the
changes in Catalan emissions when there is an egageand unitary inflow to the
endogenous accounts (production, factors and cosrsynmrable 2 should be read as
follows: the first row and the first column indieathat when agriculture is subject to an
exogenous and unitary increase in its exogenousad@nCH emissions increase by
0.021919 tonnes.



[PLACE TABLE 2 HERE]

The sum of the columns in table 2 shows the inerélasemissions for each
greenhouse gas when there is a unitary injectiothé exogenous demand for all
accounts simultaneously. These total values, theftect the effects on each type of
emission caused by the joint inflows to all sectfrproduction, factors and consumers.
The pollutant most affected is GHwhich increases by 0.088895 tons per unitary
increase in all the endogenous components of theem&@Q emissions increase by
0.010082 kilotons and /0 emissions increase by 0.0026608s.

Table 2 shows which accounts have the greatesteinfe on greenhouse gas
emissions when they receive exogenous inflows.example, the first column shows
that one unit of new exogenous demand to sect@ayfic(lture) generates 0.021919
tons of CH. One unit of new exogenous demand to sector 2&e aervices, social
activities, and personal services), on the othadhgenerates 0.013565 tons of Chi
the second column, the energy sectors (sectorsd34arand sector 11 (other non-
metallic mineral products) generate 0.000726 kist@f CQ, 0.000663 kilotons of
CO,, and 0.002071 kilotons of GQrespectively. In the third column, sector 1
(agriculture) generates 0.000865 tons gDNo meet a new unit of exogenous demand,
while sector 5 (food) generates 0.000224 tonsAi.N

The conclusions we can draw from table 2 are tre#rghouse gas emissions in
Catalonia are affected very differently at the sgat level and that the effects of
production activities, factors and consumption orpallution are very heterogeneous.
Our results also show that the quantitative in@eas greenhouse gas emissions will

essentially depend on the account that receiveexbgenous inflow in demand.

5.2. Changes in the Greenhouse Emission Multipliers

In this section we analyse the impact on emissiantiptiers of a 10%
reduction in total greenhouse gas emissions. Téisgmtage of reduction in emissions
would bring the Catalan economy in line with theat@mount of emissions allowed by
the Kyoto Protocol. We considered three scenaFwost we simulated a 10% reduction
in greenhouse gas emissions together with a 5%edserin endogenous income. Then

we simulated a 10% reduction in emissions with % 1icrease in endogenous income.



Finally, we simulated a 10% reduction in emissiaih a 5% increase in endogenous

income.

The simulation analysis involved modifying the esio®is per unit of
endogenous income in matrB According to expression (8), in the simulations w

reduced the total emissions used to calculate xnBt(i.e. theE values) by 10%. In the
three situations analysed we varied the endogeincosme in the diagonal matri)? by
different amounts. In the first simulation, we dsased the values ()1? by 5%. In the
second and third situations we increased the vadﬂé?sby 10% and 5%, respectively.

Table 3 shows the overall impact on emission miigtip of a 10% reduction in
greenhouse gas emissions and a 5% decrease inesdggincome. The last row in
table 3 shows the changes in the emissions ofdhesponding gas when there is an
exogenous inflow to all the endogenous accounteefnodel. In this situation, there is
a general increase in the emissions of all greesthgases. CHemissions increase by
12.18%, CQemissions by 11.75% and® emissions by 12.43%.

[PLACE TABLE 3 HERE]

Table 3 also shows which accounts generate thetegtemcreases in gas
emissions when they receive an exogenous and ymi#ow. The first column shows
that the highest increases in Lldre caused by sector 14 (electrical equipment,
electronics and optics) with an increase of 33.09%d by sector 21 (financial
intermediation), with an increase of 32.47%. Thghbst increases in G@missions are
caused by sector 27 (homes that employ domestit with an increase of 27.22%, and
sector 21 (financial intermediation) with an ingeaf 26.11%. The highest increases in
N>O emissions are caused by sector 14 (electricapeuunt, electronics and optics)
and sector 21 (financial intermediation), with \eduof 34.06% and 33.79%,

respectively.

Another important aspect of table 3 is that verw feectors reduce their
emission multipliers. Specifically, sector 1 (agttare) shows a reduction in GH
emissions of -3.26% and sector 26 (other servisesial activities, personal services)
shows a reduction of -0.41%. For €é@missions, sector 11 (other non-metallic mineral

products) shows a reduction of -2.30% and sect@n@rgy products, minerals, coke,



petroleum and fuels) shows a reduction of -1.86%alfy, N,O emissions, sector 1
(agriculture) shows a value of -3.65%.

[PLACE TABLE 4 HERE]

The second scenario analysed was a 10% reductidotah greenhouse gas
emissions combined with a 10% increase in prodncaad factorial and personal
income. Table 4 shows that the total changes isgom multipliers are negative for all
three greenhouse gases. This means that a reduttiotal emissions accompanied by
an increase in production and consumer income weeddice emissions per unit of
income in the regional economy. The last row ineab shows that there are similar
reductions in greenhouse gases. Specifically,d¢daation in CH emission is -34.13%,
the reduction in C@emission is -34.12% and theduction in NO emission is -34.36%.

Another aspect of table 4 that should be mentiasethat all the accounts
reduce greenhouse gas emissions per unit of exagenftow (i. e. all the values in this
table are negative). However, the quantitative ichpepends on the account and the
type of gas analysed. The largest reductions iergreuse gas emission multipliers are
as follows: for CH, sector 14 (electrical equipment, electronics aptics) -51.51%;
for CO,, sector 27 (homes that employ domestic staff)5&8%,; for NO, sector 27
(homes that employ domestic staff) -52.22%.

The third scenario analysed was a 10% reductiagreenhouse gas emissions
together with a 5% increase in endogenous incorableTs shows a general reduction
in multipliers, though this was not as large athm previous scenario. Again, all values
in table 5 are negative but the individual chargesdifferent in quantitative terms. The
highest value is for the effects caused by secto(fidancial intermediation) on 4O
emissions (-35.76%). The smallest value is for #ffects caused by sector 1

(agriculture) on NO emissions (-15.26%).
[PLACE TABLE 5 HERE]

In summary, a reduction in greenhouse gas emissogather with a reduction
in production and factorial and personal incomaeases emissions per unit of new
income to sectors, factors and households. Onttiex band, a reduction in greenhouse
gas emissions together with an increase in prooluend personal and factorial income
considerably reduces the unitary emissions ofhaid greenhouse gases in the regional

economy.



The results of these simulations can help policygnako understand the
consequences of different modifications on econaamid ecological relations. This is
essential for the success of environmental politgrventions aimed at ensuring the

quality of the environment and the preservationatiral ecosystems.

5.3. Decomposition of the emission multipliers maix

Decomposing emission multipliers serves as anastarg exercise, which can
show the relevance of the various interdependeahradis of income in the Catalan

economy and their connection with the environment.

Tables 6, 7 and 8 summarize the results of themdposition analysis, which
consists of calculating the matrices of the own egécts B(M-I), the open net

effectsB(M, —1)M, and, finally, the circular net effedV, -1 )M,M, . Additionally, the

above mentioned tables reflect the percentagesetray net effect contributes to the

total emission multipliers.

Analysis of table 6 reveals that the circular efg60.25 % of the total effect)
and own effects (31.09 %) have greater weight tharopen effects (8.66 %).

On the other hand, in three accounts (labour, abaitd households) the open
effects are considerably greater than the circefii@cts. Nevertheless, in these accounts
and account 27 (homes that employ domestic stagfetare no own effects. The reason
for this is the major interrelationship between greductive sectors. It might also be
consequence of the structure of the NAMEA, sinaenily presents an account for the
consumption sector, and this can be a limitatiorewkhowing the interrelationships
within the private sector of the economy.

[PLACE TABLE 6 HERE]

Table 7 shows the importance that every effechtdrdependence has on the
CO, emission multiplier. In this table, the circularfegfts have the greatest weight
(42.41 % of the net total effect). The own effq@3.48 %) are in second place and the
open effects (24.12 %) have least weight.

On the other hand, in both the labour and capdebants the open effects are

considerably higher than the circular effects anthe consumption account the circular



effects are slightly higher than the open effebtsaddition, the own effects of labour,

capital and households and account 27 (homes tiyaibg domestic staff) are void.
[PLACE TABLE 7 HERE]

The information in table 8 shows the importancet teaery effect of
interdependence has on the total emission multiplieN,0 in every account. In this
table, the circular effects present in generahatfigp effects that the rest of effects that
we analyze (in twenty-two accounts these effecteea 60%). The own effects and the

open effects have smaller contributions to totaltipliers.

Finally, in the last three accounts (labour, cdpatad households) the open
effects are considerably higher than the circufeces. The explanation for this is the
important interrelationship between the productsectors, which means that the
circular effects in these accounts are higher. Amoexplanation might be the structure
of our social and environmental database, which &asingle account for the
consumption sector and, therefore, does not capheanterrelationships within the

private sector of the economy.

[PLACE TABLE 8 HERE]

6. Conclusions

In recent years, natural levels of greenhouse ghsgs increased due to
emissions of C@from fossil fuels, methane, nitrogen oxide produbg agriculture,
changes in soil use, and various inert industrésleg that do not occur naturally. If the
concentration of greenhouse gases continues teaser the greenhouse effect will
cause a global increase in air temperature that leag to serious environmental
problems such as climate change, damage to nattmal/stems, and impoverishment of
the environment. All of these negative impacts ba environment will also have

adverse effects on human health.

In this paper we have defined a linear model ofssian multipliers for the
Catalan economy in 2001. This model shows how pnitacreases in exogenous
demand affect greenhouse gas emissions. The I8%&%lrmodel is similar to the input-
output model designed by Leontief, but the SAM ntodeorporates a greater level of

endogeneity of the accounts. As a result, it cgstithe complete circular flow of



income as it is not limited to the production sghleut incorporates income distribution

and the income generation processes.

With the aim of reducing greenhouse gas emissiorthe Catalan economy,
we analysed three alternative scenarios. The $eshario was a 10% reduction in
greenhouse gas emissions and a 5% cut in endogenocose (production, and
factorial and private income). This led to an olldrecrease in emission multipliers of
all greenhouse gases. Under this scenario, theretoe Catalan economy would fail to
comply with the objectives of the Kyoto Protocohel second scenario was a 10%
reduction in greenhouse gas emissions and a 10%aise in endogenous income. This
led to a considerable reduction in the emissionallojreenhouse gases analysed. The
third scenario was a 10% reduction in greenhouseegassions and a 5% increase in
endogenous income. This scenario also led to arglereduction in greenhouse gas
emissions per unit of exogenous demand. A decrieas¢al emissions combined with
an increase in the income of the endogenous aceaumild have positive effects on the
environment that would enable the Catalan econamyatisfy the objectives of the

Kyoto Protocol.

Additionally, we also decomposed the total emissmultipliers into own
effects, open effects and circular effects. Thigodeposition shows the different
channels of income generation and its effects eergrouse gas emissions. For all the
gases considered, the circular effects are the nmopbrtant component in total

multipliers.

We should bear in mind that policies designed tduce emissions may
conflict with a society’s development goals sinbere is a close relationship between
economic growth, the consumption of natural resesirand the generation of pollution
and environmental loads. Policymakers must, theseftharmonise economic and
ecological objectives in order to ensure both teeetbpment of society and the

preservation of the environment.
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Table 1. Endogenous and exogenous accounts in a SAM

EXPENDITURE

Endogenous Sum Exogenous Sum Total
Injections
Endogenous Tan n X Y
u Tnx
=
@] Residual
% Exogenous Outlays | Balance ( X
Txn Txx
TOTAL Y Z

Source: Defourny and Thorbecke (1984)




Table 2. Emission multipliers 8(I - A)?})

CH, Co, N;O
® (kt) ®
1. Agriculture 0.021919  0.000222  0.000865
2. Fishing 0.000590  0.000207  0.000021
3. Energy, Minerals, Coke, petroleum and fuels 0.000757 0.000726 0.000025
4. Electrical energy, gas and water 0.005290 0.000663 0.000038
5. Food 0.005878  0.000205  0.000224
6. Textile 0.001742  0.000190  0.000056
7. Manufacture of wood and cork 0.002932 0.000178 0.000106
8. Paper 0.001314  0.000203  0.000038
9. Chemistry 0.001107  0.000298  0.000041
10. Rubber and plastic products 0.001240 0.000200 0.000037
11. Other non-metallic mineral products 0.001293 0.002071 0.000061
12. Metal 0.000921  0.000162  0.000025
13. Machinery 0.001146  0.000122  0.000025
14. Electrical equipment, electronics and optics 0.000753 0.000123 0.000021
15. Automobiles 0.000921  0.000147  0.000026
16. Other industries 0.001295  0.000199  0.000037
17. Construction 0.001835  0.000459  0.000054
18. Commerce 0.001945  0.000291  0.000057
19. Hotel management 0.003016  0.000254  0.000096
20. Transport and communications 0.001593 0.000625 0.000100
21. Financial intermediation 0.001644 0.000219 0.000046
22. Real estate activities, entrepreneurial sesvice 0.001695 0.000236 0.000047
23. Public services 0.001882  0.000250  0.000052
24. Education 0.001953  0.000249  0.000054
25. Sanitary, veterinary activities, social sersice 0.001931 0.000252 0.000080
26. Other services, social and personal services g q13565 0.000272 0.000127
27. Homes that employ domestic staff 0.001881 0.000229 0.000052
Labour 0.002286 0.000278  0.000064
Capital 0.002286  0.000278  0.000064
Households 0.002286  0.000278  0.000064
Total 0.088895  0.010082  0.002603




Table 3. Changes (%) in emission multipliers: 10%eduction in emissions and 5%
reduction in endogenous income

CH, CO, N0

® (kt) ®
1. Agriculture -3.23%  13.25%  -3.65%
2. Fishing 30.29%  6.90%  24.74%
3. Energy, minerals, coke, petroleum and fuels 12.15% -1.86% 10.35%
4. Electrical energy, gas and water 2.46% 3.45% 25.17%
5. Food 6.62% 18.53% 5.29%
6. Textile 21.93%  20.85%  20.21%
7. Manufacture of wood and cork 12.00% 19.02% 10.00%
8. Paper 28.47%  19.48%  28.69%
9. Chemistry 26.60%  9.16%  20.24%
10. Rubber and plastic products 27.94% 18.71% 27.67%
11. Other non-metallic mineral products 27.25% -2.30% 15.07%
12. Metal

30.80% 18.37%  32.52%

13. Machinery 2327% 23.67%  31.09%
14. Electrical equipment, electronics and optics 33.09%  22.40%  34.06%

15. Automobiles 32.29%  22.49%  33.41%

16. Other industries 28.01% 19.33% 28.91%

17. Construction 31.11%  14.19%  31.25%

18. Commerce 30.62%  22.32%  30.96%

19. Hotel management 20.30% 24.08% 19.21%
20. Transport and communications 30.86% 6.44% 12.18%
21. Financial intermediation 32.47% 26.11% 33.79%

22. Real estate activities and entrepreneurial@sVv 31 630  24.69%  33.34%

23. Public services 28.82% 23.23% 30.77%

24. Education 31.07%  2561%  32.92%

25. Sanitary, veterinary activities, social sersice 30.07%  24.56%  19.90%

26. Other services, social and personal services g 4100 20.83% 9.63%

27. Homes that employ domestic staff 31.64% 27.22%  33.37%
Labour 25.06%  20.86%  26.70%
Capital 25.06%  20.86%  26.70%
Households

18.80%  14.81%  20.36%
Total 12.18%  11.75%  12.43%




Table 4. Changes (%) in emission multipliers: 10%eduction in emissions and 10%
increase in endogenous income

CH, co, N;O
(® (kt) (®
1. Agriculture 20.18%  -35.20%  -19.79%

2. Fishing 49.72%  -29.74%  -44.85%

3. Energy, minerals, coke, petroleum and fuels 33.63%  -21.97%  -31.94%

4. Electrical energy, gas and water 25.16% 2714%  -44.89%
5. Food -31.38%  -40.35%  -30.34%
6. Textile 4333%  -42.15%  -41.97%
7. Manufacture of wood and cork 3572%  -40.49%  -34.17%
8. Paper 48.07%  -40.90%  -48.04%
9. Chemistry -46.63%  -32.02%  -41.00%
10. Rubber and plastic products 47.81% 40.64%  -47.48%
11. Other non-metallic mineral products 4711%  -21.26%  -36.17%
12. Metal 49.90%  -39.99%  -50.91%
13. Machinery 44.05%  -4459%  -49.87%

14. Electrical equipment, electronics and opti(:s_51 51%  -43.65%  -52.02%

15. Automobiles 50.79%  -43.68%  -51.42%

16. Other industries -47.91% 41.02%  -48.53%

17. Construction 50.14%  -37.48%  -50.06%

18. Commerce 49.82%  -43.67%  -49.92%
19. Hotel management 4256%  -45.06%  -41.79%
20. Transport and communications 49.79%  -29.47%  -33.71%

21. Financial intermediation 5139%  -46.64%  -52.21%

22. Real estate and entrepreneurial services £ 100 45550  -51.76%

23. Public services 4858%  -44.36%  -49.91%

24. Education 50.53%  -46.23%  -51.77%

25. Sanitary, veterinary and social services 49.63%  -45.42%  -40.42%

26. Other services, social and personal service§22.59% 42.09%  -31.43%

27. Homes that employ domestic staff 51.08% -47.58%  -52.220
Labour -46.19%  -42.34%  -47.45%
Capital -46.19%  -42.34%  -47.45%
Households 40.81%  -3657%  -42.19%

Total 34.13%  -34.12%  -34.36%




Table 5. Changes (%) in emission multipliers: 10%eduction in emissions and 5%
increase in endogenous income

CH,4 CO; N0

® (kt) ®
1. Agriculture A1551%  -24.85%  -15.26%
2. Fishing -34.08%  -21.40% -31.01%
3. Energy, minerals, coke, petroleum and fuels 53 970, .16520 -22.93%
4. Electrical energy, gas and water 18.64%  -19.68%  -31.09%
5. Food 22.06%  -28.00% -21.38%
6. Textile

-29.87%  -29.18%  -28.99%

7. Manufacture of wood and cork 24.87%  -28.14%  -23.86%

8. Paper -33.05%  -28.40%  -33.06%
9. Chemistry -32.10%  -22.78%  -28.57%
10. Rubber and plastic products 32.84%  -28.16%  -32.65%
11. Other non-metallic mineral products 30.42%  -16.13%  -25.58%
12. Metal

-34.24%  -27.81% -34.96%

13. Machinery -3041%  -30.72%  -34.27%
14. Electrical equipment, electronics and optics a5 3300 .30.10%  -35.70%

15. Manufacture of transport material 34.87%  -3012%  -35.33%

16. Other industries -32.90% -2843%  -33.32%

17. Construction 34.40%  -26.01% -34.38%

18. Commerce 34.18%  -30.09% -34.27%

19. Hotel management 2927%  -30.99% -28.75%
20. Transport and communications 34.00%  -21.20%  -24.02%

21. Financial intermediation 3518%  -32.03%  -35.76%

22. Real estate and entrepreneurial services 54 7104 .31.31%  -35.48%

23. Public services -33.33%  -30.55%  -34.24%

24. Education 3457%  -31.76%  -35.43%

25. Sanitary, veterinary and social services 34.01%  -31.23%  -28.26%

26. Other services, social and personal services 17 g0, .29.15%  -22.59%

27. Homes that employ domestic staff 34.91%  -32.62%  -35.70%
Labour -31.66%  -29.26%  -32.49%
Capital 31.66%  -29.26%  -32.49%
Households

-28.24%  -25.72%  -29.11%

Total 2420% -24.13% -24.35%




Table 6. Additive decomposition in the emissiond €H, (t)

Own Effects

Open Effects

Circular Effects

Total
Effects

Value (%) Value (%) Value (%)
1. Agriculture 0.001247 58.84% 0.000014 0.68% 0.000858 40.48% 20D
2. Fishing 0.000101 17.31% 0.000008 1.36% 0.000477 81.33% OBSM
3. Energy, minerals, coke, petroleum and fuels

0.000153 36.67% 0.000004 1.04% 0.000260 62.29% 001D
4. Electrical energy, gas and water 0.000494 35.54% 0.000015 1.06% 0.000882 63.39% 18910
5. Food 0.005008 85.24% 0.000014 0.24% 0.000853 14.52% 58T®
6. Textile 0000819 47.07% 0.000015 0.87% 0.000905 52.06% 103M
7. Manufacture of wood and cork 0.002107 71.97% 0.000014 0.46% 0.000807 27.57% 2028
8. Paper 0.000354 27.01% 0.000016 1.20% 0.000941 71.78% 181D
9. Chemistry 0.000313 29.78% 0.000012 1.16% 0.000725 69.06% 105D
10. Rubber and plastic products 0.000357 28.86% 0.000015 1.17% 0.000866 69.97% 103D
11. Other non-metallic mineral products 0.000303 24.17% 0.000016 1.25% 0.000935 74.58% 125D
12. Metal 0000173 18.86% 0.000012 1.34% 0.000733 79.80% 001D
13. Machinery 0.000439 38.33% 0.000012 1.02% 0.000695 60.65% 1041
14. Electrical equipment, electronics and oplicg 115 15719 0000010 1.39% 0000624 82.90% 005D
15. Manufacture of transport material 0.000100 20.68% 0.000012 1.31% 0.000718 78.01% O0OZM
16. Other industries 0000409 31.67% 0.000015 1.13% 0.000869 67.21% 1098
17. Construction 0.000330 18.01% 0.000025 1.35% 0.001479 80.63% 1838
18. Commerce 0.000304 15.65% 0.000027 1.39% 0.001613 82.96% 104D
19. Hotel management 0.001429 47.38% 0.000026 0.87% 0.001560 51.75% 301D
20. Transport and communications 0.000228 14.74% 0.000022 1.41% 0.001298 83.85% 164D
21. Financial intermediation 0.000091 554% 0.000026 1.56% 0.001527 92.90% 6401
22. Real estate and entrepreneurial services 0000191 11.25% 0.000025 146% 0.001479 87.29% 1698
23. Public services 0.000314 16.68% 0.000026 1.37% 0.001542 81.95% 16810
24. Education 0.000100 5.12%  0.000031 1.57% 0.001822 93.32% 051
25. Sanitary, veterinary and social sevices g 500059 13.40% 0.000028  1.43%  0.001644 85.17% 103D
26. Other services, social and personal SeVices 727 33300 0000024 1.10%  0.001452 65.60% 201D
27. Homes that employ domestic staff 0.000000 0.00% 0.000031 1.65% 0.001850 98.35% B&D1
Labour 0.000000 0.00% 0.001387 60.67% 0.000899 39.33% 208K
Capital 0.000000 0.00% 0.001387 60.67% 0.000899 39.33% 208K
Households 0.000000 0.00% 0.001349 60.01% 0.000899 39.99% 204
Total 0.016570 31.09% 0.004616 8.66% 0.032111 60.25% BIH




Table 7. Additive decomposition in the emissiond €O (kt)

Own Effects

Open Effects

Circular Effects

Total
Effects
Value (%) Value (%) Value (%)
1. Agriculture 0.000033 23.81% 0.000034 24.55% 0.000072 51.64% 0003
2. Fishing 0.000045 43.30% 0.000019 18.27% 0.000040  38.43% 00DGH!
3. Energy, minerals, coke, petroleum and fuelsy 500160 83.25%6 0.000010  5.40%  0.000022 11.35% 004D
4. Electrical energy, gas and water 0.000227 67.57% 0.000035 10.45% 0.000074 21.98% 0083B
5. Food 0000078 42.68% 0.000034 18.47% 0.000071 38.85% 000
6. Textile 0.000056 33.41% 0.000036 21.46% 0.000076 45.13% 000GB
7. Manufacture of wood and cork 0.000050 33.40% 0.000032 21.46% 0.000068 45.14% 000D
8. Paper 0.000055 32.32% 0.000037 21.81% 0.000079  45.87% 00QTR
9. Chemistry 0.000095 51.38% 0.000029 15.67% 0.000061 32.95% 0008
10. Rubber and plastic products 0000074 40.91% 0.000034 19.04% 0.000073 40.05% 000SL
11. Other non-metaliic mineral products 0000275 70.42% 0.000037 9.53% 0.000078 20.05% O0GGD
12. Metal 0.000044 32.52% 0.000029 21.74% 0.000061 45.74% 000t
13. Machinery 0.000030 26.02% 0.000028 23.84% 0.000058 50.14% 000156
14. Electrical equipment, electronics and optics) 550041 34.64%  0.000025 21.06% 0.000052  44.30% 00Q1B
15. Manufacture of transport material 0.000051 36.43% 0.000029 20.48% 0.000060 43.09% 000D
16. Other industries 0000072 40.13% 0.000035 19.29% 0.000073 40.58% 000D
17. Construction 0.000271 59.71% 0.000059 12.98% 0.000124 27.31% 0003}
18. Commerce 0.000083 29.48% 0.000064 22.72% 0.000135 47.80% 0028B
19. Hotel management 0.000055 22.16% 0.000062 25.08% 0.000131 52.76% 00R4B
20. Transport and communications 0.000164 50.49% 0.000052 15.95% 0.000109 33.56% 008Dt
21. Financial intermediation 0000027 12.67% 0.000061 28.14% 0.000128 59.19% 00215
22. Real estate and entrepreneurial Services g 550048 20.88%  0.000059 25.49%  0.000124  53.63% 00231
23. Public services 0000051 21.10% 0.000061 25.42% 0.000129 53.48% 00R4L
24. Education 0.000018  7.36%  0.000073 29.85% 0.000153 62.79% 0Q4B)
25. Sanitary, veterinary and social services 950043 17.36%  0.000065 26.63% 0.000138  56.01% 00245
26. Other services, social and personal SeIvice§ 500057 24.13%  0.000058 24.45% 0.000122  51.42% 00236
27. Homes that employ domestic staff 0.000000 0.00% 0.000074 32.22% 0.000155 67.78% 0QIM
Labour 0.000000 0.00%  0.000168 60.67% 0.000109 39.33% 0RT®
Capital 0.000000 0.00%  0.000168 60.67% 0.000109 39.33% O0QT®)
Households 0.000000  0.00%  0.000079 41.97% 0.000109 58.03% O0Q&H)
Total 0.002203 33.48% 0.001587 24.12% 0.002791 42.41% O06SBO




Table 8. Additive decomposition in the emissions &0 (t)

Own Effects

Open Effects

Circular Effects

Total
Effects
Value (%) Value (%) Value (%)
1. Agriculture 0.000048 66.38% 0.000000 0.39% 0.000024 33.23% 007D
2. Fishing 0.000005 25.57% 0.000000 0.86% 0.000013 73.57% 001H
3. Energy, minerals, coke, petroleum and fuels, 550005 39,200  0.000000 0.70%  0.000007 60.10% 00T
4. Electrical energy, gas and water 0.000008 24.26% 0.000000 0.87% 0.000025 74.87% 003M
5. Food 0.000199 89.19% 0.000000 0.12% 0.000024 10.69% ORI
6. Textile 0.000030 54.06% 0.000000 0.53% 0.000025 45.41% OOSE)
7. Manufacture of wood and cork 0.000083 78.39% 0.000000 0.25%  0.000023 21.37% OQAR
8. Paper 0.000011 29.10% 0.000000 0.82%  0.000026 70.09% 003
9. Chemistry 0.000012 36.15% 0.000000 0.74% 0.000020 63.12% 003D
10. Rubber and plastic products 0.000012 32.88% 0.000000 0.77% 0.000024 66.35% 0030
11. Other non-metallic mineral products 0.000010 27.67% 0.000000 0.83% 0.000026 71.49% 0030
12. Metal 0.000004 16.29% 0.000000 0.96%  0.000021 82.75% 00Z®
13. Machinery 0.000005 21.14% 0.000000 0.91%  0.000019 77.95% O00Z®
14. Electrical equipment, electronics and opticg 550904 17.179%  0.000000 0.95%  0.000017 81.88% 00ZD
15. Manufacture of transport material 0.000006 21.59% 0.000000 0.90% 0.000020 77.51% 00Z®
16. Other industries 0.000012 32.97% 0.000000 0.77% 0.000024 66.26% 00ZI0
17. Construction 0.000012 21.71% 0.000000 0.90%  0.000041 77.39% O003®
18. Commerce 0.000011 19.10% 0.000001 0.93% 0.000045 79.97% O003®
19. Hotel management 0.000052 54.04% 0.000001 0.53% 0.000044 45.43% 009
20. Transport and communications 0.000018 33.31% 0.000000 0.77% 0.000036 65.92% 003
21. Financial intermediation 0.000003 6.68%  0.000000 1.08% 0.000043 92.25% O4E0
22. Real estate and entrepreneurial sevices 4 00005 11.15% 0.000000 1.02%  0.000041 87.83% O00AT0
23. Public services 0.000008 15.49% 0.000001 0.97% 0.000043 83.53% 003D
24. Education 0.000002 4.55%  0.000001 1.10% 0.000051 94.35% 0®DO
25. Sanitary, veterinary and social services 4 000009 16.51% 0.000001  0.96%  0.000046 82.53% O0OSH
26. Other services, social and personal servicgfoogo14 25109 0.000000 0.86%  0.000041  74.04% O00SH
27. Homes that employ domestic staff 0.000000 0.00% 0.000001 1.15% 0.000052 98.85% OXIO
Labour 0.000000 0.00%  0.000039 60.67% 0.000025 39.33% O00GD
Capital 0.000000 0.00%  0.000039 60.67% 0.000025 39.33% 00D
Households 0.000000  0.00%  0.000038 60.21% 0.000025 39.79% 00GH
Total 0.000587 36.48% 0.000125 7.74% 0.000898 55.78% OGID







