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1. Introduction

Knowledge of the productive structure of an econpeither national or regional level, is
of major importance for the design of public pd®i devoted to improving its
macroeconomic performance. In this regard, bothdastification of key sectors and the
analysis of their evolution over time are critidgsues for the regional economic
development. Fortunately, these tasks can be aktteby means of several tools

developed in the area of economic analysis ovelafiidfew decades.

The Input-Output Tables (I0OTs) are one of the noshmonly used tools in the analysis
of the economic structural changes, especially ehbappened in the short term
(Cardenete et al., 2014), with several examplestbnal level (Ramos and Robles, 2009;
Sonis et al.,, 1995) and also at regional level kol and Cooke, 1992; Thakur and
Alvayay, 2012). Based on OIT logic, Social AccougtiMatrices (SAMs) provide further
information than the previous one through the irdégn of social statistics into the Input-
Output Framework. As results, SAMs are powerfuablases which could be employed to
build more sophisticated economic analysis toalghsas multiplier models or applied
general equilibrium models. In the vein of the nplikr models, SAMs have been also
employed to analyse the structural change at batibmal (Cardenete and Delgado, 2011,
Reinert and Roland-Holst, 1994; Roberts, 1995) mgional level (Llop, 2007). In the
case of Spain and, in particular, the region of #uslia, there are a number of studies that
analyse the economic structure and its evoluti@mfithe beginning of the previous
decade to the onset of the financial crisis. Theysbf Lima et al., (2004) focuses on the
nineties and outlines the ability of the constrctibranch and services sector as
stimulators of the economic activity in the regimonfronted with the inability of the
manufacturing industry as developer of the regigraivth. The study of Cardenete and
Fuentes (2009) extends the analysis to 2005, lgiginig the consolidation of agriculture
and building sectors as promoters of the regiocahemy, at the same time food industry
and services sectors are set up as key sectoadlyf-the study of Cardenete et al. (2014),
covering the period from 2000 to 2005, points adia the key role of the building sector
and the relevance of the primary and tertiary ssabo the regional economy, as well as
the emerging importance of some industrial sectach as the manufacture of coke and
refined petroleum products or the metallurgy.



Over the 2005-2010 period, the development of thennregional macroeconomic
variables suggests the possibility of structurahrges in the Andalusian productive
structure as a result of the economic and finarwials suffered by the world economy.
Thus, in the year 2005 the regional economy shoareaverall positive balance, with
reference indicators performing slightly higherrththe Spanish and European average,
largely as a consequence of the dynamism of thecssrsector and the booming building
sector. However, this balance became negative i10,2@vith some of the above
mentioned sectors bearing the brunt, especiallyhbiniéding sector and some service
activities, which made a negative contribution he tregional GDP growth and to the

employment.

In this context, the goal of this work is to idéptthose productive sectors which no
longer stimulate the regional economy or, on thetraoy, those which have gained in
importance on the regional development over theresice period. To do so, the SAMs
for Andalusia in the years 2005 and 2010 are useddéntify key sectors in the
corresponding years and to make a comparison obakis of the first one. In addition,
the intersectoral relationships in the regionalnecoy are analysed by means of the
“structural path analysis” methodology. Furthermahe multiplier decomposition allows
us to analyse the linkages between the remunergi#d to the primary factors of
production and the various institutions shapingréggonal final demand, while the effect
on regional employment of changes in regional fidainand are estimated by the

employment multipliers.

The rest of the work is structured as follows. Bect2 briefly describes the SAMs
framework. In Section 3, the SAMs for Andalusialmamy in the years 2005 and 2010
are presented. Section 4 is devoted to the empapmalication. The work ends with the

main conclusions.

2. Social Accounting Matrices

SAMs are matrix presentations of the whole setasnemic flows amongs agents in a
given time period, typically one year. SAMs enlatbe information provided by OITs,

showing the intersectoral relationships in the eooic system and also the relationship
among the productive structure and the transacbbmsstribution, accumulation and use



of income of the different institutions. In factABls are based on OITs suplemented by
information drawn from National Income and ProdActcounts, budget surveys and a
host of tax, socioeconomic and demographic datas ghowing the circular flow of

income.

In their basic structure, SAMs can be understoatienight of such economic model. The
firms in the productive system obtain their incofr@m the sale of their products (either
as intermediate goods to other firms or as finadgoto final demand), which is used to
remunerate primary factors provided by the houskhorhe household income, which
makes up the added-value, is intended to the coptsom the saving and also the
payment of taxes. In addition, the economic exchangith the foreign sector generate
inflows or outflows in the economic system undandgt Thus, the use of income

increases the requirement of production,fuellinge# cycle.

Since SAMs are the depiction of the full set ohgactions in the economy, the economic
flows embodied in SAMs should satisfy the standaygregate identities, for example the
aggregate total spending carried out by the diffeagients in the system which should be
equal to the total income, thus the sum of eachnenlnecessary equals the sum of the
corresponding row of the matrix structure. Furthemen this structure can be easily
adapted to provide finer detail in any of its aautsu Figure 1 shows a simplified structure
for SAM, highlighting its main components. The #renatrices which sum up the
economic transactions among agents are in lighy: giee intermediate consumption
matrix, the added value matrix and the final demaradrix, so that the total output is

equal to the total demand.

The intermediate consumption matrix shows the &et@ns in goods and services among
productive sectors, as well as among the publitosedhe purchases of intermediate
goods and services in each sector are displayemluimns, as results columns totals
indicate the intermediate consumption in each sgethile row totals display the sales
made by each sector in the economic system. Opottiex hand, the added-value matrix
shows the primary factors (labour and capital) eygdl in each productive sector,
emcompassing accounting items such as Gross WaugsSalaries, Fixed Capital
Consumption, Net Operating Surplus, Mixed Revenaied Employer Social Security
Contributions. Finally, final demand matrix showe final consumption spending, that is,



the private consumption spending, the governmephdipg, the investment and the
exports to the foreign sector.

Figure 1. Social accounting matrix: simplified stiwre.

Productive Primary | ngtitutions I nvestment Foreign
sectors factors sector
Consumption
Productive Intermedlgte of public GECE Exports
sectors consumption sector and
households
Primary AV payments
factors to factors
Taxes on Current
o Transfers from
I activities, Income transfers Taxes on .
Institutions o : the foreign
goods and distribution among capital assests
; LT sector
services institutions
I nvestment Internal saving Foreign saving
Foreign Transfers to
sector Imports the foreign
sector

Source: Cardenete and Moniche (2001).

The SAM structure is completed with the “closuretnmé of the circular flow of income

in the multisectoral economic structure represenfidds matrix, placed on the lower

right-side and unshaded area of the Figure 1, ajspthe relationships between added-
value and final spending. Thus, the rows show thial tresources available to the

households and the public sector to pay their aopgion and investment spending, while
the columns exhibit their different uses in constiorg savings or taxes.

3. Statistical information

The databases employed in this work are the emnapi@AMs of the Andalusian economy,
which were built from the Input-Output Framework 8005 and 2008 published by
Statistics and Cartography Institute of AndalusiBC@A). The SAM for 2005 was
elaborated from supply and use tables by meansefirput-output technology. By
contrast, the SAM for 20f@vas obtained by means of an updating techniquecc@lross
Entropy Method (Cardenete and Sancho, 2006) o6 for 2008.

! Cardenete et al. (2010a).
2 Campoy et al. (2014)
3 Cardenete et al. (2014).



The structures of both SAMs have been adapteddimparison reasons. Table 1 presents
the corresponding structure, called SAMAND. A twigitdnumber is added at the end to
identify the SAM for the corresponding year invalve the analysis, that is, SAMANDO5
and SAMAND10. In their basic structure, SAMAND enggasses 34 accounts in both
rows and columns, with 26 accounts for productieetas, and 8 accounts for
institutions, including the foreign sector accourtte data for each account are expressed

in thousand of euros and valued at purchaser'sgric

Table 1. Social Accounting Matrix for Andalusia.

1 Agriculture 18 Building materials

2 Stockbreeding 19 Other transportation equipment

3 Fishing 20 Various manufacturing industries

4 Energy products extraction 21 Building industry
Extraction of minerals other than

5 22 Commerce
energy products

6 Petroleum refine and nuclear fuel 23 Transport, warehousing and
processing communications

7 E_Iec_trlc power production and 24 Other services
distribution

8 G_as_and_ hot water production and 25 Commercial services
distribution

9 Water collection, treatment and supply 26 Nomuowrcial services

10 Food, beverage and tobacco industry 27 Labour

11 Textlle, clothing, leather and footwea o8 Capital
industry

12 Timber, cork and paper industry 29 Consumers

13 Chem'cal’ ru_bber. processing and 30 Savings / Investment
plastic materials industry

14 Non—metalll_c mineral products and 31 Direct taxes
metallurgy industry

15 Metallic products manufacture 32 Indirect taxes

16 Machinery industry 33 Government

17 Automobile 34 Foreign sector

Source: Own elaboration based on Cardenete é&C410D).

4. Empirical application

4.1. Key sectors: structural analysisindicators

The information provided by SAMs allows a detaifgthlysis of the productive structure
of an economic system by applying several techsigdenong them, we employ Linear

SAM Models, based on the inverse matrix of Leotstihodel (1941) and Ghosh’s model

(1958) and the combination of two kinds of inteteeal linkages, th&ackward Linkages



(diffusion effec} and theForward Linkages(absorption effegt calculated from these
inverse matrices. Before giving a detailed desiopof these linkages, the Linear SAM

Models are briefly introduced.

Following Cardenete et al. (2010b), SAM is a squmatrix of ordem in which each row
and column represents one of the accounts (pradustctors or institutions), which
satisfies the corresponding budget constraint I(totome is equal to total spending).
Each component of the matrix represents a bilateral income flateen accountand
accountj. By agreement, the rows) (give the monetary income in the corresponding
accounts (receipts or monetary supplies), while ¢toumns ) give the spending

(payments or monetary uses). The average spendeijotents, noted as; =Y, /Y,

i,j =1, 2, ...,n indicates the payments to accoupéer unit of income in accouptBased
on the above, the SAM can be expressed as follows:

n YI m mt+k .

Yi:Z,(%jwj ZZ(ainj)+ Z(a,.ij),n:m+k 1)

i=1 i=1 j=m+1
The distinction between endogenous and exogenoosuats is noted through the
subindexm andk respectivel§. This allows the distinction between the totalome of
endogenousY) and exogenousYf) accounts, as well as four submatrices within the
average spending coefficient®mm Amk Am and Aw. Thus, the total income of

endogenous accounts can be expressey, asA, Y., +A.Y., and then, following the

same procedure as applied to Leontief’'s equatlms atcounting multipliers matrid of
the SAM is obtained:

Y, =MZ @)

beingM = (1 = A__)™ andZ the vector of exogenous colun{#s,Y, ). M represents the

input requirement in response to unit income omdpe increase in a given account;
while Z shows the distribution of the income flows of e&pgus accounts among the
endogenous accounts. Callimty the changes in the exogenous account vector, the
changes in the income of endogenous accounts engas (Polo, Roland-Host and
Sancho, 1990):

* It should be noted that the selection of the nun#feendogenous accounts)(depends on the analysis to be
developed and then the number of exogenous accfirissdetermined. These latter explain the changethe
income of the endogenous accounts.



dY, = MdZ = Md(A,,Y,) = MA,dY, 3)
The i-th column of M shows the total income generated in each endogeaccount
when one unit income flows from exogenous instigi to the corresponding
endogenous. This interpretation, besides normaizatallows the calculation of the
Backward LinkageBL )):

CIE (4)
S,

The BL; enables to determine the difussion effect or ttieceon the economy of an
increase of demand of the sector represented bgdbaunt, in other words, where the
inputs required to increase the output of the sgatome from. Those sectors whd3k;

>1 exhibit power of dispersion, in such a way thathange in the output of the segqtor

influences the economic system above the average.

The second kind of intersectoral linkage, Beward LinkageqFL,;), is calculated from
the Ghosh’s Price model (Augustinovics, 1970; Deatracher, 1997). THeL; quantifies
the change in the output of sect@s a consequence of one exogenous unit increde of
primary inputs in sectoj (or in their prices). Following Dietzenbacher (I99each
component of Goshian inverse matrix, the distrimuttoeeficients noted ag, indicates
how much to increase the output value of sefttir generate one unit increase in the
added-value of sector TheFL;. are calculated from these coefficients as follows:

FL =—2—— (5)

The FL; enables to analyze the absorption effects or tinsempences of a change in the
valuation of the output of sectpron the system. Those sectors with;>1 demonstrate
cost dispersion capacity, in such a way that thenghs in their added-value affect the

system above the average.

® The normalization is accomplished through thesidri of the effect of each sector by the averafgecebf
sectors. In turn, this latter is calculated as ghen of the effects of all the sectors divided by ttumber of
sectors considered.



The combination of both linkages allows us to categ productive sectors according to
the sectoral classification presented in Table 2:

Table 2. Sectoral classification fraBi; andFL;..

FL<Average (FL) FL> Average (FL)
BL> Average (BL) Promoter sector Key sector
BL< Average (BL) Independent sector Base sector

Source: Rasmussen (1956).

Key sectors demand and supply a large amount efnmediate inputs to and from the rest
of productive sectors, so that any shock on thestoss has an effect greater than the
average in the economic system. Exactly the oppasditwhat occurs with independent
sectors, whose influence on the economy falls bélmvaverage. Promoter sectors are in
an intermediate position, these sectors are laggeadders of intermediate inputs, which
enables them to lead other activities and to fostereconomic grothw. Finally, base
sectors, whose output are largely demanded by s#aors and thus variations in their

prices or quantities have major effects on thegttite productive sectors.

By calculating theBL; andFL;., we obtain the following classification of theogductive
sectors of the Andalusian economy for the two y@&arslved in our analysis. As shown
in Table 3, there are four key sectors in 2005rdRaim refining and nuclear fuel
processing (6), Food, beverage and tobacco ind(Ehy Non-metallic mineral products
and metallurgy industry (14), and Building indust®l). Besides, there are six base sector
corresponding to the branches of Energy productsaetion (4), Chemical, rubber
processing and plastic materials industry (13), Mz@ry industry (16), Commerce (22),
Transport, warehousing and communications (23) @titer services (24). The sectors
classified as promoters are the most numerous avitital of ten sectors, the three ones
falling within the primary sector (1, 2 and 3), ati@ other seven sectors belonging the
secondary sector, concretely Electric power pradocand distribution (7), Gas and hot
water production and distribution (8), Textile, ttlimg, leather and footwear industry (11),
Metallic products manufacture (15), Building madési (18), Other transportation
equipment (19) and Various manufacturing indust(28). Finally, the remaining six
sectors are classified as independent; Extractfominerals other than energy products



(5), Water collection, treatment and supply (9)mber and cork industry (12),
Automobile (17), Commercial services (25) and Nam¥nercial services (26).

Table 3. Classification of productive sectors ofdalusian economy in 2005.

# Account Productive sector FL BU Classificatign

6 Petroleum refine and nuclear fuel processing 11350 Key

21 Building industry 1.291.35 Key

10 Food, beverage and tobacco industry 1238 Key

14 Non—metallic mineral products and metallurgy 11211.10 Key

industry

24 Other services 1.69.88 Base

23 Transport, warehousing and communications 1681 Base

4 Energy products extraction 1.58.61 Base

22 Commerce 1.33|0.74 Base

16 Machinery industry 1.1p0.81 Base

13 Chemical, rubber processing and plastic materia Sl 06 0.92 Base

industry

20 Various manufacturing industries 0/91.11| Promoter
18 Building materials 0.8[71.09| Promoter
15 Metallic products manufacture 0.85.22| Promoter
7 Electric power production and distribution 0/8603| Promoter

1 Agriculture 0.83|1.00| Promoter
8 Gas and hot water production and distribution 801724 Promoter
19 Other transportation equipment 0|7724| Promoter

2 Stockbreeding 0.721.09| Promoter
11 Textile, clothing, leather and footwear industry | 0.70( 1.01| Promoter
3 Fishing 0.62|1.01| Promoter
25 Commercial services 0.99.84| Independent
5 Extraction of minerals other than energy products0.92| 0.91| Independent
12 Timber ,cork and paper industry 0/9m98| Independent
17 Automobile 0.70| 0.77| Independent
9 Water collection, treatment and supply 0.6895| Independent
26 Non-Commercial services 0.6R.90| Independent

Source: Own elaboration.

Table 4 displays the sectoral classification in @0At first glance, the number of
productive sectors in each group has not changestantially over time, the number of
key and promoter sectors remains stable, whilentimaber of base sectors increases to
seven and the number of independent sectors doofiget compared to 2005. However,
significant variations have occurred in the compaosiof each group, excluding the key
sector group. Thus, sectors classified as indepgsada 2005 become base sectors in
2010, as in the case of Commercial services (2Z3)ramoters, as occurs with Extraction
of minerals other than energy products (5) and YWaibection, treatment and supply (9).
On the other hand, Fishing (3) and Electric powedpction and distribution (7), move
from promoter to independent group in 2010.
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Table 4. Classification of productive sectors ofdalusian economy in 2010.

# Account Productive sector FLi BU Classificatign

6 Petroleum refine and nuclear fuel processing 11202 Key

21 Building industry 1.151.34 Key

14 Non-metallic mineral products and metallurgy 1071111 Key
industry

10 Food, beverage and tobacco industry 1 D82 Key

22 Commerce 2.12/0.98 Base

23 Transport, warehousing and communications 10797 Base

24 Other services 1.49.87 Base

4 Energy products extraction 1.80.65 Base

16 Machinery industry 1.180.76 Base

13 _Chemical, rubber processing and plastic materia S 05! 0.90 Base
industry

25 Commercial services 1.0D.85 Base

19 Other transportation equipment 0/8923| Promoter

5 Extraction of minerals other than energy products0.86| 1.02| Promoter

18 Building materials 0.861.10| Promoter

20 Various manufacturing industries 0/8409| Promoter

1 Agriculture 0.83|1.02| Promoter

15 Metallic products manufacture 0./8.16| Promoter

9 Water collection, treatment and supply 0.7605| Promoter

11 Textile, clothing, leather and footwear industry | 0.71| 1.10| Promoter

2 Stockbreeding 0.701.07| Promoter

8 Gas and hot water production and distribution 605616| Promoter

7 Electric power production and distribution 0/9B99| Independent

12 Timber, cork and paper industry 0J9296| Independent

17 Automobile 0.71] 0.81| Independent

3 Fishing 0.63| 1.00| Independent

26 Non-Commercial services 0.60.80| Independent

Source: Own elaboration.

The results obtained confirm the evolution of theicure of the Andalusian economy
over the reference period. Thus, Building indug$®y) has reduced its participation in the
regional Gross Added Value (GAV) and employmentowdh it remains high, about
11.2% and 8.4% respectively. On the other handoleim refining and nuclear fuel

processing (6), whose firms represent about 20%eftotal firms in the Spanish sector ,
and Food, beverage and tobacco industry (10), wbazhnts for around 6% of regional
exports, have slightly reduced their share in th&VGOnly Non-metallic mineral

products and metallurgy industry (14), retains stere in both regional GAV and

employment, and its production counts for aroun% 20 regional exports.

In Figure 2, the productive sectors have been septed taking into account the values
corresponding to thBL; (ordinate axis) anéL; (abcissa axis) for both years, 2005 and

2010. The key sectors are represented in regibade sectors in region Il, independent

11



sectors in region Ill and, finally, promoters sestm region IV. In addition to the changes
already mentioned, this figure allows an easy caisjoa of the sectoral classification in
both years.

Figure 2. Comparison of sectoral classificatiorth&f Andalusian economy between 2005
and 2010.

1-E0
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Source: Own elaboration.

The figure highlights that the difussion effect hdecreased for three of the four key
sectors (with the exception of the Non-metallic enal products and metallurgy industry
(14)), while this effect has increased for the nadghe base sectors (except for Chemical,
rubber processing and plastic materials indust8y, (Machinery industry (16) and Other
services (24)). With respect to the absortion ¢fféchas disminished for all the key
sectors and also for most of the base sectors [fexcethe cases of Commerce (22),
Transport, warehousing and communications (23) amda lesser extent, Machinery
industry (16)). Moreover, the independent sect@gehincreased thier difussion effects,
except Non-Commercial services (26). Finally, witlthe promoter sectors, Gas and hot
water production and distribution (8), Metallic guets manufacture (15) and Various
manufacturing industries (20) have had both lowtrsdion and absorption effects, while

12



Textile, clothing, leather and footwear industrylYland Other transportation equipment
(19) have had respectively higher diffusion ancbgtison effects.

4.2. Landscape for the Andalusian economy

The previous analysis is extended by means ostiheetural pathanalysis methodology
methodology (Sonis et al., 199@pplied to the regional economy. This methodology
allow us to study the sectoral relationships thtodlge calculation of the Multiplier
Product Matrix MPM). That matrix is obtained from the components plidr matrix M

of the SAM:

M, M
MPM, =—= "1

>y m ©)

izl j=1

=
=

Where M;, M; are multiplier vectors whose elements are obtaim&dhe sum of the
corresponding row or column of the mathk The product of these vectors is corrected
by a factor called “global intensity” that corresiols with the sum of all the components

of the associate matrM (Lima et al., 2004).

Based on theViPM a landscape can be built, allowing visualizatidnthee interaction
among sectors, as well as which sectors have pofgispersion and which other sectors
have sensitivity of dispersion. The former havereatgr than average impact on the
economy due to changes on themselves, while ttex te largely influenced by changes
in the rest of the system. Figures 3 and 4 showath@scape for the Andalusian economy
in 2005 and 2010 respectively. In addition, theuFeg5 displays the results obtained for
2010 reordered according to the ranking of secto2905.

The Figure 3 exhibits the ten accounts with laigersectoral linkages in 2005. As can
be seen, Other services (24) has the highest edonompact, regardless of the sectors
with which it interacts, although the interactioitmBuilding industry (21) stands out. On
the contrary, Chemical, rubber processing and iplasaterials industry (13) has the
lowest impact, especially in its relation with Riiilg materials (18). In general, the
tertiary sector (22, 23 and 24), along with Builglimdustry (21), Energy products
extraction (4) and Petroleum refine and nucleal fwecessing (6), show an important

diffusion effect on the Andalusian economy in 2005.

13
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Figure 5.Landscape for the Andalusian economy in 2010 bar200:.
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Source: Own elaboration.

Finally, Figure 5 allowaus to visualize the structural change time regional econom
showing the results obtained in 2010 but reordeacsdrding with the ranking of sector
the base year. As can be seen, the tertiary sdetirpleum refine and nuclear fu
processing (6) and Energy products extractio contirue to have a strorimpact in the
Andalusian econom. On the other haCommerce (22has achieved a eater impact,
especially in its relationships wiiBuilding industry (21), Gas anldot water production
and distribution (8),Metallic products manufacture (15) andOther transportatio
equipment (19).Thus these results reinforce the fehat Andalusian economis

switchingto a service econon

4.3. Multiplier decomposition

This section completes the sectoral analysis witle multipliers decmposition
methodology, allowing the analysis of other linksgas well as those studied abo
between the income of primary factors and the wariastitutions that comprise the fir
demand. Concretely, the accounting multipliers show thelt@ffecs of an exogenous

unit of rent on each endogenous account of the STo do so, the matriM is broken
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down into three matrices by means of the additxgression (Pyatt and Round, 1979).

Based on this decomposition, the following effexzts be calculatéd

— Direct effect = [+ A): measures the effect on the activity of a seot@djusting its

output for meeting the new levels of final demand.

— Indirect effect =/, — | — A): quantifies the adjustment in the output of thesetors

that provide inputs to the sector whose demandhgmally increased.

— Induced effect =Nl — M)): determines the impact of increased income (& th

demand channel) on the level of activity.
— Total effect = the sum of the previous three effect

The following tables show the results obtainedtf@ Andalusian economy in 2005 and
2010, taking as endogeous accounts the 26 pro@ustetors as well as the Labour,

Capital and Consumers accounts.

Table 5 ranks the productive sectors in increasmgr according to their total effect in
2005. As can be seen, Building industry (21) exhkiliie highest total effect with 3.26,
while Energy products extraction (4) has the lowesh 1.04. Considering the different
kind of effects, the direct effects are always kigthan the other two effects. The indirect
effects show the lowest values, between 0.01 aé#, Being the highest values for the
industries of the secondary sector (15,19, 21)y@ugriculture (1) and the activities of
the service sector (22, 24, 25 and 26) show anceuileffect above the unit, which
implies that the increased demand of these seistdranslated into an increased demand

on all the sectors in the economy.

® Being | the identity matrix,A the technical coefficient matriXyl, Leontief's inverse matrix, an¥l, the
extended Leontief's inverse matrix, that is, takibgbour, Capital and Consumer as endogenous atszoun
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Table 5. Decomposition of total effects in direatlirect and induced effects in 2005.

# Productive sectors Total Direct | Indirect | Induced
Account effect effect effect effect

21 Building industry 3.26 1.65 0.62 0.98

26 Non-Commercial services 2.92 1.33 0.19 1.40

1 Agriculture 2.92 1.45 0.24 1.23

19 Other transportation equipment 2.88 1.61 0.47 800.

2 Stockbreeding 2.83 1.47 0.36 1.00

10 Food, beverage and tobacco industry 2.73 161 37 0] 0.75

15 Metallic products manufacture 2.73 1.59 0.46 80.6

25 Commercial services 2.58 1.23 0.1y 1.17

20 Various manufacturing industries 2.57 1.5 0.29 0.71

7 Electric power production and distribution 255 44 0.30 0.81

24 Other services 2.54 1.31 0.16 1.0y

9 Water collection, treatment and supply 2.58 1.35 0.23 0.94

8 G_as_ano_l hot water production and 253 186 0.23 0.44
distribution

18 Building materials 2.46 1.51 0.32 0.63

22 Commerce 2.38 0.93 0.32 1.13

23 | Transport, warehousing and 233 | 133 | o020]| o081
communications

3 Fishing 2.33 1.50 0.19 0.64

11 _Textile, clothing, leather and footwear 208 151 0.19 0.59
industry

14 Non-metallic mineral products and 292 150 0.34 0.37
metallurgy industry

6 Petroleu_m refine and nuclear fuel 217 163 0.22 031
processing

12 Timber, cork and paper industry 2.13 1.4p 0.23 .490

5 Extraction of minerals other than energy 195 133 0.19 0.42
products

13 Chem_ical,_ rubber processing and plastic 193 138 0.17 038
materials industry

16 Machinery industry 1.65 1.25 0.11 0.29

17 Automobile 1.48 1.20 0.10 0.17

4 Energy products extraction 1.04 1.02 0.0 0.02

Source: Own elaboration.

Similarly, Table 6 displays the effect of each prciive sector of the regional economy in
2010. Building industry (21) and Energy productsrastion (4) remain the sectors with
the highest and the lowest total effects respdgtivdowever, as can be seen in Figure 6,
changes have happened between these starting anhgoéms; the most outstanding
involving Water collection, treatment and supply, (@ommerce (22) and, to a lesser
extent, Agriculture (1), Non-metallic mineral prasi and metallurgy industry (14) and
Commercial services (25), which have improved tpesition regard to 20005 due to an
increase in both direct and induced effects. Tdditet points to some shift in the structure

of the Andalusian economy. In the case of Textlething, leather and footwear industry
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(11), this has also moved up the ranking, buthiigrovement it is due to the drop of other
sectors, such as Gas and hot water production mtiibdtion (8), Food, beverage and
tobacco industry (10) or Non-Commercial service®),(2rather than the slightly

improvement in its effects.

Table 6. Decomposition of total effects in direatlirect and induced effects in 2010.

# : Total | Direct | Indirect | Induced Positions
Productive sectors regard to
Account effect | effect effect effect 5005
21 Building industry 3.24 1.64 0.55 1.05 0
1 Agriculture 3.12 1.41 0.25 1.45 1
9 Water collection, treatment and suppl 2.98 1.44 0.29 1.25 9
22 Commerce 2.89 1.39 0.22 1.28 11
25 Commercial services 2.88 1.23 0.16 1.49 3
2 Stockbreeding 2.87 1.45 0.30 1.12 -1
26 Non-Commercial services 2.71 1.20 0.11 1.40 -5
19 Other transportation equipment 2.6 1.57 0.46 600. -4
15 Metallic products manufacture 2.59 1.501 0.39 90.6 -2
7 E_Iec_trlc power production and 248 141 0.21 0.87 0
distribution
11 _Textlle, clothing, leather and footwear 244 1.49 0.31 0.64 7
industry
18 Building materials 2.43 1.49 0.31 0.63 2
20 Various manufacturing industries 2.42 1.48 0.30 0.65 -4
23 | Transport, warehousing and 241 | 138 | 021 0.82 2
communications
24 Other services 2.40 1.28 0.14 0.98 -4
3 Fishing 2.35 1.39 0.25 0.72 0
14 Non—metalll_c mineral products and 235 151 031 053 3
metallurgy industry
8 G_as_and_ hot water production and 231 178 0.12 0.42 5
distribution
10 Food, beverage and tobacco industry 2.25 141 26 0. 0.58 -13
5 Extraction of minerals other than energy, 16 142 0.24 0.50 2
products
6 Petroleqm refine and nuclear fuel 210 148 019 0.42 1
processing
12 Timber, cork and paper industry 2.04 1.35 0.21 .480 -1
13 Chem_|cal,_ rubber processing and plas t'cl.87 130 017 0.39 0
materials industry
17 Automobile 1.55 1.21 0.12 0.22 1
16 Machinery industry 1.45 1.17 0.09 0.20 -1
4 Energy products extraction 1.13 1.04 0.02 0.07 0

Source: Own elaboration.
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Figure 6. Evolution of productive sectors in Andadu 2005-2010.

Ranking 2005 2010 Ranking
i® 21 21 1°

2° 26 1 2°
30 1 9 3°
4° 19 22 40
50 2 25 5°
6° 10 2 6°
7° 15 26 7°
8° 25 19 8°
9° 20 15 9°
10° 7 > 7 10°

110 | 24 11 110
120 9 18 120
130 8 20 130
140 | 18 23 149
150 | 22 24 150
160 | 23 14 169
170 3 3 170
180 | 11 \ 8 180
190 | 14 10 190
200 6 5 200
210 | 12 6 210
290 5 12 220
230 | 13 13 230
240 | 16 17 249
250 7 ——— s 250
260 4 > 4 269

Source: Own elaboration.

4.3. Employment multipliers

In this section employment multipliers are calcethion the basis of both SAMs and
employment data from Annual Regional Accounts ofd&lnosia (IECA, 2013). These
multipliers indicate the degree of sensitivity twosk of each productive sector in final
demand, in terms of employment. Thus, the employmauitiplier for a sectoj in the
economy is as follows:

E, =

Wn+1,i b|j (7)

-

Il
iy

Being w,,; :YQ/Xi , where Y® and X, are the employment and the total output of

sectori respectively; andy, is the componerif of the matrixM for the associate SAM.



The Table 7 displays the employment multipliereath productive sector of the regional

economy during the period of study.

Table 7. Employment multipliers for Andalusia in0%0and 2010.

# Productive sectors Multipliers
Accounts 2005 2010

8 G_as_and_ hot water production and 4186 33.60
distribution

18 Building materials 33.08 29.31

15 Metallic products manufacture 30.81 25.28

5 Extraction of minerals other than energy 29.59 26.72
products

7 Electric power production and distributio 28.97 21.17

14 Non—metalli_c mineral products and 26.90 20.67
metallurgy industry

12 Timber, cork and paper industry 26.71 24.27

2 Stockbreeding 25.16 19.01

21 Building industry 25.09 21.44

6 Petroleqm refine and nuclear fuel 24 43 19.55
processing

4 Energy products extraction 23.92 22.36

9 Water collection, treatment and supply 22.51 49.1

23 Transpor_t, w_arehousing and 20.91 19.28
communications

19 Other transportation equipment 18.22 17.98

20 Various manufacturing industries 18.10 14.62

10 Food, beverage and tobacco industry 17.42 10.85

1 Agriculture 17.35 15.11

13 Chem_ical,_ rubber processing and plastic 17.04 14.00
materials industry

16 Machinery industry 16.42 13.05

24 Other services 14.29 14.30

3 Fishing 12.56 14.11

25 Commercial services 10.81 8.95

22 Commerce 9.53 15.15

11 _Textile, clothing, leather and footwear 933 10.18
industry

17 Automobile 7.58 7.59

26 Non-Commercial services 6.02 3.00

1-26 | All sectors 534.61 460.69
Source: Own elaboration.

In 2005, industries belonging to the secondaryose(@, 7, 8, 15 and 18) exhibit the

greatest capacity to create employment, beingtabdenerate between 29 and 42 jobs for
every million euros injected in those sectors, egrirom an exogenous shock in their
own final demand. On the other hand, some actsvidfethe tertiary sector (22 and 26) and
also of the secondary sector (11 and 17) don’t eveste 10 jobs per million euros. The

ranking remains stable in 2010, although a decreatheeir capacity can be observed, thus
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the same exogenous shock gives a total of 535qakthe economy in 2005, while this
figure is reduced to 461 jobs in 2010. This deardasgeneral across all the productive
sectors, with two exceptions Fishing (3) and Conumé22), which can create 1.5 and 5.6

jobs more than in 2005.

5. Concluding remarks

In this work, a structural analysis of the Andatusieconomy has been carried out for
2005 and 2010. Between these years there was @rmom@ downturn with severe
consequence in terms of regional production andl@ment. The use of a Linear SAM
model through the multiplier decomposition allowssta classify the regional productive
sectors according to their capacity to influencel am be influenced by changes in
themselves and in the rest of the economic systmsidering the acorresponding
average values as referece. Thus, the sectorsfieldsss key sectors for both periods are
Petroleum refining and nuclear fuel processing F®pd, beverage and tobacco industry
(10), Non-metallic mineral products and metallurgglustry (14) and Building industry
(21), although the crisis has reduced their rolprasnoters of growth and employment in
Andalusia. Concretly, Petroleum refining and nuclézel processing (6) and Food,
beverage and tobacco industry (10) have lessecteffan the economy compared with
2005, to a greater extent than Building industr)(Z'he primary sector is unchanged
compared with 2005, keeping its share in the ecamovariables and its relative
importance in the regional system. Concretely, &gture (1) exerts one of the biggest
effects on the remaining sectors, in both direethgd induced ways. In the secondary
sector, besides key sectors, Water collectiontrtreat and supply (9) begins to gain
relevance. Finally, the tertiary sector continuegtow in importance, examples can be
found in the evolution of Commerce (22) and Tramspowvarehousing and
communications (23), with high diffusion effect, @ommercial services (25) with a
positive variation in its induced effect on the Wwh@conomy. In addition, during this
period, only both Commerce (22) and Fishing (3)ehiaicreased their capacity to generate

employmentfter a positive shock on the final demand of tth@enemy.

This analysis highlights the stability of the Analsian economic structure regarding the
sectors that invigorate the regional economy, alstd @he dependence of Building
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industry (21), which has already been highlightegievious works. On the other hand,
this analysis also shows that some activities, lxattm industry and service sector, have
become more significant on the network of intersedt relationships and on their

relationships with the remuneration paid to thenary factors and the various institutions
shaping the final demand in the regional econonowéier, these facts do not allow us to
state conclusively that a structural change hapdragd to the regional economy over this
period. One possible explanation could be thatwligk has been carried out by using the
SAMAND10, obtained as an actualization of the SAM208. In turn, the latter has been
elaborated by using statistical data for that ybat,also by updating a previous sample,
including data from 2005. Therefore, the avail&pibf a new Input-Output Framework

will enable us to obtain define conclusions abdwe possible change in the regional

economy over the period considered.

Finally, it should be noted that the Linear SAM rabdpplied is based on premises such
as the linear behavior of the agents or the unathgefficients. Both limitations can be

overcome by using Non-linear General Equilibriumdeils such as CGE models.
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